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KEYWORDS ABSTRACT
Human, To determine the Seroprevalence of cytomegalovirus in pregnant women
cytomegalovirus, in Yarim, lIbb governorate. A cross-sectional study was conducted in different
Pregnant, women, medical centers at Yarim, Ibb Governorate, During the period between 2022 to
Seroprevalence, 2023. A total of 190 blood samples of pregnant women were collected and
Yarim, examined. Seroprevalence of human cytomegalovirus, immunoglobulin G and
Yemen immunoglobulin M was determined by enzyme-linked immunosorbent assay. Out
of the 190 pregnant women enrolled in the study, 154 were seropositive for
Article history cytomegalovirus infection with overall prevalence rate as 81.05%. Furthermore,
Received out of 190 pregnant women participated in this study, 144(75.79%) were
seropositive for CMV-IgG antibodies and 10 (5.26%) for CMV-IgM antibodies.
10.12.2023 Signification differences (P<0.05) were observed between seroprevalence rate
Accepted and type of immunoglobulins. The highest CMV IgG seroprevalence rate77.65%
7.3.2024 was recorded in pregnant women with age group between 20-30 years of age;
whereas the lower rate 60% in pregnant women with age group of 31-40 years.
Significant differences (P<0.05) were existed between IgG seroprevalence of and
age groups of pregnant women tested. Similarly, the highest CMV IgM
seroprevalence rate 10% was recorded in pregnant women with age group
between 31-40 years of age; whereas the lower rate 4.71% in pregnant women
with age group of 20-30 years old. Person’s Chi square analysis showed that there
were statistically significant differences between the age and CMV-IgM. In
Conclusion: Human cytomegalovirus infection is prevalent in pregnant women in
study area. Proper hygienic environment, good diagnosis, introduction of vaccines
and antiviral therapies could be helped in control of HCMV and related
abnormalities in pregnant women and neonatal babies. Further study is required
to study the epidemiology of HCMV in study area and other areas of Yemen as
well.
INTRODUCTION
Human cytomegalovirus(HCMV) is a belongs to the herpesvirid family and only
virus that infects the huge number of people develops within human cells. This virus is the
wide world (Mahallawi et al., 2022; Alfagih larger than others in this family, the human
et al.,, 2023). Cytomegalovirus is a virus herpes virus 5 has a 220 nm diameter and a


http://journal.tu.edu.ye/index.php/yjavs/index
mailto:han-chin@hotmial.com

Yemeni Journal of Agriculture and Veterinary Sciences (2024) 5(1):1-9 Al Fakih &AlGabr

genome composed of 235,000 double-
stranded DNA macromolecules. Its DNA
assembles as circular DNA and replicates
best within human fibroblasts (Bennett et
al., 2015).

The International Forum  of
Infectious diseases (IFID, 2019) has
documented that the disease spreads by
close interpersonal contact via body fluids
like the saliva, blood, genital secretions,
urine, and breast milk, or through the
placenta of a pregnant woman. This virus has
a lifelong latency in the cells of the
premature myeloid lineage, particularly
monocytes and granulocytes (Collins-
McMillen et al.2018, Elder et al., 2019).

Following primary infection,
infection could be associated or not with
clinical manifestations (Alfagih et al., 2023).
HCMV has a profound impact on the human
body and can prevail for a long time. HCMV
can lead to severe sickness such as fever,
liver disease, pneumonitis, abdominal pain,
diarrhea, and mononucleosis in healthy
individuals (Hasannia et al, 2016;
AlMaghrabi et al., 2019). HCMV reactivation
episodes may occur repeatedly, HCMV
reactivation can lead to life-threatening
conditions and organ failure, and can lead to
life-threatening conditions (Ljungman et al.,
2019; Sufiawati et al., 2021).

The HCMV is one of the most
common  congenital infections that
complicate pregnancies and the well-being
of newborns (Leruez-Ville and Ville., 2020).
When infected, the mother can vertically
transmit the virus to the fetus through the
placenta or to the newborn during labor and
breastfeeding, the transplacental
transmission rate varies with gestational
age; hence, the mother and the fetus must
be thoroughly evaluated (Leruez-Ville and
Ville., 2020).

The diagnosis of CMV infections is
rarely performed in the common population,
but it is necessary during pregnancy and in
immunosuppressed  patients.  Multiple
testing methods are nowadays available,

such as antibody serum detection, direct
detection from human fibroblast cultures,
and quantitative real-time polymerase chain
reaction (PCR) for the detection of viral DNA
(Bennett et al., 2015; Alfagih et al., 2023).

HCMV infection has been associated
with numerous effects in the patients,
especially in infants and
immunocompromised individuals. It is
therefore necessary to prevent rather than
to treat the disease. This could be achieved
by avoiding transplantation of CMV
seropositive blood, fluid or organ to
seronegative patients (BTS, 2011).
Developing vaccines against HCMV have met
many setbacks because of inherent genetic
variability among HCMV strains. Recently,
DNA capable of generating antibody
response in healthy individuals has been
produced (BTS, 2011; |Ifeanyi and
Ogbonnaya, 2017).

Globaly, the HCMV seroprevalence
varies widely among geographical regions,
with a seroprevalence of 66% in the
European region, 75% in South and North
America, 86% in the Southeast Asian region,
88% in Africa and the Western Pacific, and
90% in the Eastern Mediterranean region
(Zuhair et al., 2019).

In Yemen, a few studies have

investigated the prevalence of HCMV
infection among pregnant women in the
Northern Governorates; Sana’a, Hodeida,
which found a seroprevalence of 100%, 98.7
% respectively (Yeroh et al., 2014, Alghalibi
et al, 2016). whereas in southern
Governorates; in Ad-Dhale'e city, the
seroprevalence was as 97.6%.
The current study was designed to
determine the seroprevalence of
immunoglobulin G (IgG) and IgM anti-HCMV
antibodies among pregnant women in
Yarim, Ibb governorate, Yemen. The study
findings might assist in the prevention of
HCMYV transmission to pregnant women in
study areas.
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MATERIALS AND METHODS
Study area and setting

The study was carried out in Medical
Centers (Modern Diagnostic Laboratories) at
Yarim district, Ibb Governorate between the
years of 2022- 2023. Yarim located in lbb
governorate Yemen. I|bb located at an
elevation of 1956.47 meters (6418.86 feet)
above sea level, Ibb has a Subtropical desert
climate. The city’s yearly temperature is
24.762C (76.579F) and it is -0.77% lower than
Yemen’s averages.lt's typically receives
about 202.99 millimeters (7.99 inches) of
precipitation and has 207.9 rainy days
(56.96% of the time) annually (Anonymous,
2023).

Study population

The study population were pregnant
women (age range, 20 to 40 years) attending
to Medical centers (the antenatal clinics,
Modern Diagnostic Laboratories) at Yarim
district, Ibb governorate, Yemen for routine
examination.

Inclusion criterion

The study included pregnant women
aged between20-40 years attending medical
centers (the antenatal clinics) at Yarim
district, Ibb Governorate, who consented to
participated in the study.

Exclusion criterion

The study excluded non-pregnant
women, women <20 years or above 40
years, pregnant women whose ages fell
within the acceptable age group but did not
consent to participate in the study.

study design

This is a cross-sectional was
conducted during the period between 2020-
2023, it was performed on pregnant women
(agerange, 20 to 40 years) attending medical
center (antenatal clinics) Yarim district,
Yemen.

Collection of samples and processing

Five milliliters of wvenous blood
sample were collected from each participant
using a needle and syringe. The blood was
transferred into a test tube and labeled
properly with patient’s identification
number. The samples were collected in
laboratory under aseptic condition. The sera
were separated from the whole blood and
stored in the freezer until usage. The sample
size was calculated based on previous
studies with 95% confidence interval (P) and
+5% precise error. The sera were tested for
IgG and IgM antibodies at a dilution of 1:100
Detection of CMV using an enzyme-linked
immunosorbent assay (ELISA) technique
using DRG kit manufacturer DRG
Internationalinc US and keys given by
Lamarre et al. (2016).

Semi-quantitative  estimation of
antibody concentration: the optical densities
of the standards against their concentration
were plotted and a line was drawn through
the points. Sample values below 3 IU/ml
were labeled as negative; whereas, values
above 3 IU/ml were considered as positive.
Samples giving values above 30 IU/ml were
re-assayed at a higher dilution as technique
described by Kumar et al. (2017).

Statistical analysis

The data collected from this study
were analyzed using SPSS version 20
software. To establish the connection
between age variable information and
prevalence rates, the Pearson Chi-square
test was employed with a 95% confidence
interval and a significance level set at 0.05.

Ethical considerations

Ethical approval was obtained from
the Research and Ethical Committee (REC),
Albaydah University. Before commencing
the study, the nature and purpose of
research was explained to each participant
using an informed consent form for literate
participants and verbal explanation for
illiterate participants.
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RESULTS

In this study, 190 serum samples
were collected from pregnant women from
different Medical centers in Yarim, and
examined, 154 were found seropositive for
cytomegalovirus infection with overall
seroprevalence rate 81.05 % as presented in
Table 1. Furthermore, out of 190 pregnant
women  participated in this study,
144(75.79%) were seropositive for CMV-IgG
antibodies and 10 (5.26%) for CMV-IgM
antibodies. Significant differences
(P=0.0122) were observed between
seroprevalence rate and type of
immunoglobulins as depicted in Table 2. In
the current study, the highest CMV IgG
seroprevalence rate (77.65% ) was recorded
in pregnant women with age group between

20-30; whereas the lower rate (60%) in
pregnant women with age group of 31-40
years old. Significant differences (P=0.0122)
were existed between IgG seroprevalence of
and age groups of pregnant women tested.
Similarly, the  highest CMV IgM
seroprevalence rate (10%) was recorded in
pregnant women with age group of 31-40
years old; whereas the lower rate (4.71%) in
pregnant women with age group of 20-30
years old. Person’s Chi square analysis
showed that there was significant
association  between the age and
immunoglobulins type as presented in Table
3.

Table. 1. Overall Seroprevalence of cytomegalovirus infection in pregnant women in Yarim, Ibb

Governorate

No. of subjects examined

No. subjects seropositive

Seroprevalence% 95%Cl

190 154

81.05

Table 2. Seroprevalence of cytomegalovirus I1gG and IgM among all pregnant women(n=190)

CMV IgG CMV IgM Pvalu
Positive Negative Positive Negative P=0.0122
144 46 (24.21%) 1. 10(5.26%) | 180 (94.74%)
(75.79%)

Table 3. Seroprevalence of anti-cytomegalovirus IgG and IgM among different age groups of

pregnant women

Age group No. of subjects CMV 1gG CMV IgM P
screened value
+Ve -Ve +ve -Ve 0.0153
20-30 170 132 38 8 (4.71%) 162
(77.65%) (22.35%) (95.29%)
31-40 20 12 (60%) 8 (40%) 2 (10%) 18 (90%)
Total 190 144 46 10 180

+ve= seropositive, -ve=seronegative
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DISCUSSION

Human Cytomegalovirus (HCMV)is a
ubiquitous virus which is transmitted either
vertically and/or horizontally. The virus is
incriminated as an opportunistic infection in
many parts of the world (Hamid et al., 2014).

Occurrences of CMV in pregnant
women have been reported. Infection of
pregnant women may bring about
devastating effects on the feotus, including
reduced growth, enlargement of liver and
spleen, jaundice and central nervous system
disorder, retinitis, neurological damage,
gastrointestinal problems, hepatitis,
pneumonitis and adrenalitis (Springer and
Weinberg, 2004; Hamid et al., 2014).

The prevalence of CMV is varies and
depends upon the socioeconomic status,
living conditions, and hygienic practices. In
developing countries, the prevalence rate is
higher than 90% in children and adults as
well as in low socioeconomic groups in
developed countries. In developed countries
the rate is from 40% to 70% in adults in high
socioeconomic groups (Colugnati, et al.,
2007; Binsaad. and Taleb). In this research
work was carried out on pregnant women
selected from different areas of Yarim
district, Ibb Governorate with main objective
to determine the seroprevalence rate
infections of Cytomegalovirus in relation to
age.

The results of this study revealed
that the overall seroprevalence of
Cytomegalovirus infection among pregnant
women was 81.05 %. These results are lower
than findings of previous studies performed
for determination of CMV in pregnant
women in different regions of the world and
Yemen (Neirukh et al.,, 2013; Hamid et al.,
2014; AlMaghrabi eta I., 2019; Al-Arnoot et
al.,, 2020; Gorun et al.,, 2020; Akele et al.,
2023) who reported the prevalence rates
ranged from 87.9-98.7%),and higher than
seroprevalence rate recorded by Edrees
(2010); Bagheri et al. (2012) and Lamarre et
al. (2016) who reported the prevalence rates

ranged from 40.1 % - 72.1%. Furthermore,
Alghalibi et al. (2016) cited the prevalence
rate of CMV in Arab, African and Asian
countries was as following: in Saudi Arabia
(92.1%), Qatar (96.5%), Bahrain (100%), Iraq
(100%), Palestine (99.6%), Egypt (100%),
Sudan (97.5%), and Tunisia (96.3%); and also
Turkey (100%), Iran (98.8%), and the African
countries Nigeria (94.8%), Ethiopia (88.5%),
and Benin (100%). The discrepancy between
results of current study and findings of
above studies could be attributed to the
endemicity, differences in the living and
hygienic standards, differences in
environmental conditions, socioeconomic
statuses, social habits, lack of personal and
community hygiene, and different in
educational levels of the studied populations
(Yeroh et al., 2014). In addition, it was
reported that variations in CMV
seroprevalence among women could be
based on ethnical and/or racial groups
(Colugnati et al., 2007).

The 1gG immunoglobulin  was
reflected the previous infection. The
presence of it doesn’t prevent the re-
infection or reactivation of latent infection,
but may reduce the severity of
pathogenesis; While, IgM immunoglobulin
was considered as evidence of recent or
acute infection which is formed immediately
after infection and disappeared after short
period 16-20 weeks (Al-Baiati et al., 2014).

Screening of pregnant women for
CMV IgM antibodies is necessary so that the
gynecologist or pediatrician can be alerted
about the risk of infection to the newborn.
Newborns in such cases can be tested for
CMV IgM antibodies which will help in timely
therapy of the infected neonate and will also
prevent the spread of infection to other
children. In addition, primary infection in
pregnancy poses a higher risk of producing
symptomatic congenital infection and fetal
loss. However, infected newborns can be
asymptomatic at birth with the development
of late sequelae such as visual and auditory
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defects in 10- 15% of the cases (Wong et al.,
2000).

In the present study, out of 190
pregnant women participated in this study,
144(75.79%) were seropositive for CMV-IgG
antibodies and 10 (5.26%) for CMV-IgM
antibodies. Significant differences were
observed seroprevalence rate and type of
immunoglobulins. These results are in
agreement with findings of Akele et al,,
(2023) and Fowler et al.,, (2022) who
recorded a high seroprevalence of CMV IgG
antibodies and low CMV IgM antibodies in
pregnant women. The higher
seroprevalence rate of IgG and lower rate of
IgM could be explained in view of Akele et
al.,, (2023) who suggested that the high
prevalence rate of CMV IgG in the
population may be due to a high herds
immunity to work towards a possible
elimination of CMV from the community.
This is necessary because presence of CMV
IgM suggest that there is still an ongoing
infection and reinfection among the
population.

In  this study, the CMV
seroprevalence was gradually decreased in
the elderly age groups, these results are in
agreement with findings of Alghalibi et al.
(2016) and in contrary with previous study of
(Binsaad and Taleb, 2022) in which the
seroprevalence was increased with age. The
reason behind differences in seroprevalence
in between age groups may be related to the
sexual activity in young age group, as sexual
contact is significant source of CMV
transmission (Pass, 2004; Yeroh et al., 2014).
In addition, mother-to-child transmission
during pregnancy is very important as
infected children shed virus in their saliva
and urine for years, providing an opportunity
for virus spread to their parents, other family
members, and other groups of children
(Fields, 2002; Binsaad and Taleb, 2022). In
addition, Al-Jiffri et al. (2013); Binsaad and
Taleb, (2022) reported the CMV
seroprevalence was reduced in women of
the age group of 35-44 years old in their

study. The reason could be attributed to the
waning immunity in old age.

CONCLUSION

Human cytomegalovirus infection is
prevalent in pregnant women in study area.
Proper hygienic environment, good
diagnosis, introduction of vaccines and
antiviral therapies could be helped in control
of HCMV and related abnormalities in
pregnant women and their neonatal babies.
Further studies are required to study the
epidemiology of HCMV in pregnant women
in study area and other geographic zones of
Yemen as well.
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ABSTRACT

The study was conducted between 2016 and 2019, on epidemiology of E.
granulosus infection (cystic echinococcosis) in humans and cattle and it's economics’
losses on condemned organs at Dhamar city. In human, a retrospective study was
conducted by reviewing the records of patients hospitalized in government and
private hospitals, out of 323 records reviewed, 46 (14.24. %) cases were found
positive. The higher infection rate of Echinococcosis granulosus infection was recorded
in liver (13.93%); whereas, the lower in lung (0.31%). The infection was more among
female patients (8.05%) compared to male (6.19%) and age group of 30-35 years old
(5.88%). The higher prevalence rates recorded were 9.91%,2.17%, 6.5% and 9.29% in
rural, month of January, Dhamar General Hospital Authority(DGHA) and Ultrasound
technique respectively. Significant differences (P<0.05) were observed between the
infection rate and age and diagnostic techniques used; whereas none with other
factors investigated. In animals, using prospective study. Out of the 323 cattle
examined by postmortem inspection and serodiagnosis tests, 40 (12.38%) were found
positive for E. granulosus infection. The distribution of different cysts in different
organs were 4.64%, 4.04% and 3.72 in liver, lungs and mixed infection respectively.
Significant differences (P<0.05) were observed in distribution of hydatid cysts in
different organs of animal. Fertility and viability tests revealed that, 63(44.68%) were
fertile, 64 (45.39%) sterile, and 14(9.93%) calcified cysts. There were significant
differences (P<0.05) in fertility of cysts of different organs (P<0.05). The cysts of lung
origin were highly fertile. The higher prevalence rates were recorded in age groups of
5 > years old (16%), Females (9.29%), Month of January (1.55%) and Post mortem
examination (8.98%). Significant differences (P<0.05) were observed between
prevalence rate of infection and all variables investigated with exception sex variable.
The total economic losses due to organ condemnation and meat production in cattle
slaughtered at Dhamar municipal abattoir is estimated as 2727387.52 YR (S US
7.312.03). In conclusion, E. granulosus infection is prevalent in study areas and
represent an important health problem for human and cattle, which requires
appropriate strategies for its control.

INTRODUCTION

E. granulosus
echinococcosis (CE) is a
the cyclophyllidean

infection  or  Cystic granulosus. The disease has a worldwide
severe zoonosis caused by distribution, with endemic regions in many
cestode Echinococcus countries of the Mediterranean basin, North and
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East Africa, Western and Central Asia, China, South
America, and Australia (Jenkins, 2005). Although the
distribution of E. granulosus is considered
worldwide, it is higher in developing countries in
tropics and subtropics, especially in rural
communities where there is close contact between
dogs and various domestic animals (Regassa et al.,
2010; Arif et al., 2013; Mwangi, 2019; Khan et al.,
2021; Tekeste et al., 2023).

The adult parasites are found in the small
intestine of the carnivores particularly dogs and
hydatid cysts in ungulates and humans. Eggs are
released from the digestive tract of the carnivore
into the environment (Regassa et al., 2010; Rashikj
et al.,, 2022). After oral uptake of eggs by the
intermediate host, a larva stage penetrates the
intestinal wall and reach visceral organs such as
liver, lung, heart and kidney of animals and humans.
In these internal organs the larva grow and develop
to hydatid cysts ( Hui etal., 2012; Wang et al., 2014;
Biniamin and Anwar, 2018). In animals, E.
granulosus infections disease not apparent to
farmers, but causes consider economic and public
health impacts, in their animals (Moro and Schantz,
2009; Ahmadi, 2011).

The economic importance of echinococcosis
in livestock, besides to its public health importance,
infection has severe economic implications in
ruminants’ industry (Nigo et al., 2022) due to the
condemnation of the Partial or whole edible
carcasses and offal such as liver, lung, heart and
other organs (Torgersonetal., 2000). In severe
infection, the parasite may cause retarded
performance and growth, reduced quality, yield of
meat and milk. In addition, the costs of treatment
and control which have been estimated to be over
USD 3 billion annually worldwide (Getaw et al.,
2010; Efrem et al., 2015; Belmamoun et al., 2017;
Nigo et al., 2022).

Human is infected with E. granulosus during
natural transmission of the disease from carnivores
to domestic animals by inadvertently consuming
eggs of E. granulosus through contaminated food,
water and soil, or through direct contact with dogs
(Wang et al., 2014). The clinical manifestations of
cystic echinococcosis (CE) are variable and are
determined by the site, size and condition of cysts
(Moro and Schants, 2009). In general, the cysts can
cause life-threatening illness associated with liver
failure, pulmonary edema (Brehm et al.,, 1999),
rapture of the cyst, which may cause fatal
anaphylactic shock in human (Regassa et al., 2010).
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Overall economic losses in human in world due to
this disease are estimated as two billion USS
annually and CE is believed to affect more than one
million people worldwide (Dakkak, 2010; Joanny et
al., 2022).

Cystic Echinococcosis is one of the major
parasitic disease in humans and livestock, various
studies have been reported the exist and
prevalence of the disease in Yemen and other
countries of world (Lahmar et al., 1999; Bardonnet
et al., 2003; M’rad et al., 2005; Bhattacharya et al.,
2008; Zanini et al., 2008; Acosta-Jamettet al., 2010;
Mugbil et al., 2012; Al-shebani et al., 2012; Singh et
al., 2013; Al-Shaibani et al., 2021).

Despite the above studies, the E. granulosus
infections has not been investigated sufficiently,
and information related to its prevalence and
economic impact is still limited especially in Dhamar
city areas; Therefore, the aim of this study was to
study an epidemiology of E. granulosus infection in
humans and cattle and it's economics’ losses on

condemned organs at Dhamar city, Dhamar
governorate, Yemen.
MATERIALS AND METHODS

Study areas

The study was conducted in Dhamar city,
Dhamar governorate, Yemen with main objective to
epidemiology of E. granulosus infections in humans
in some medical centers at Dhamar. Similarly, Study
on cattle was carried out at slaughterhouse of
Dhamar city. Dhamar is located approximately 100
km south to Sana'a, the capital of the country. Its
lies between 14° 58 'N latitude, 44° 43'E longitude
and at altitude of 2330 meter above sea level (NIC,
2021). The area receives average rainfall ranging
from 64.2 to 68.8 mm. The mean temperature and
relative humidity are 16.5°C and 59.7% respectively.
Majority of population are working in Agriculture
and related field.

Study on human

Study subjects, size and collection of samples and
data processing

A retrospective study was conducted by
reviewing the records of patients in Dhamar
hospitals to study epidemiology of E. granulosus
infections (cystic hydatid; echinococcosis) among
323 patients hospitalized in government and private
hospitals including: Dhamar G.H, Queen Arwa , Dar
AlShifa and Alnada hospitals and Alawlagi
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laboratory in Dhamar city between March 2016 and
February 2019. All medical records of patients
treated surgically to remove the cysts were
reviewed and collected. The general information
regarded of each patient as follows: Age, sex,
residency, the anatomic location of cysts and
diagnostic used where obtained. Records were
brought to Department of Veterinary parasitology,
Faculty of Agriculture &Veterinary Medicine,
Thamar University for further processing and
analysis according to the guidance of Saida and
Nouraddin (2012).

The sample size for both human and cattle
studies was calculated according to keys given by
Thrufield (2007) by considering 30% expected
prevalence and 5% accepted error at 95%
confidence interval using this formula: N=1.962
*Pexp(1-Pexp)/d2; where, N=required sample;
Pexp=expected prevalence; d=desired absolute
precision. Accordingly, a total of 323 cattle were
sampled by simple random sampling method. Three
hundred twenty-three records of patients were
Reviewed and analyzed in this study.

Study on animals

A cross sectional observational study
method was carried out on cattle between period
of 2016 -2017 to study epidemiology and economic
losses of E. granulosus infection in slaughtered
cattle in Dhamar municipal slaughterhouse, Dhamar
city.

Study animals

The study animals were indigenous and
non-indigenous cattle brought to the abattoir for
slaughter from districts around the Dhamar city.
slaughtered animals were with different age and
sex.

Sample Size and Sampling Method

Similarly, the sample size was calculated
according to keys given by Thrufield (2007) by
considering 30% expected prevalence and 5%
accepted error at 95% confidence interval using this
formula: N=1.962 *Pexp(1-Pexp)/d2; where,
N=required sample; Pexp=expected prevalence;
d=desired absolute precision. Accordingly, a total of
323 cattle were sampled by simple random
sampling method.
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Study methodology

Ante-mortem examination

Regular visits were made to conduct ante
mortem examination of animals brought for
slaughtering to slaughterhouse. The animals arrive
early morning on the day of slaughtering or the day
before to make the ante mortem, during this time,
individual animals were identified with regard to
sex and body condition score and the results were
recorded accordingly. The animals were divided into
five-age categories (1 year <, 2yrs, 3yrs, 4yrs and 52
years). Estimation of age was carried out by
examination of the teeth eruption using the
approach forwarded by De Lahunta and Habel
(1986). All the animals were identified based on
enumerated marks on their body surface using ink.

Post-mortem examination

The slaughtering of animals was carried out
according to Islamic method of ritual slaughter then
post-mortem inspection of offal's and carcasses was
performed under the responsibility of veterinary
inspectors and researcher. Postmortem
examinations were thoroughly carried out by visual
inspection, palpation, and systematic incision of
each visceral organ particularly the lung, liver,
spleen, kidney, and heart carried out according to
procedures recommended by Parija (2004), Regassa
et al. (2010) and Haftu & Kebede ( 2014). Infected
organ was kept in aseptic and clean container with
properly labeled information necessary for analysis
and brought to Department of Veterinary
Parasitology laboratory, Faculty of Agriculture and
Veterinary Medicine, Thamar University, for
processing and examination.

Laboratory examination

In the laboratory, the size (diameter in
centimeters) of each and individual cysts randomly
selected was measured, and the number of cysts
per organ was counted and recorded. The cysts
randomly selected and collected from different
organs were subjected to fertility tests. All organs
harboring hydatid cysts were partially or totally
condemned and judged according to guidelines on
meat inspection for developing countries Herenda
et al.,, (1994). According to their size, hydatid cysts
were then classified as small classified as small (1-
2cm, medium (3-4 cm), and large (above 5 cm) in
diameter; according to Oostburg et al. (2000)
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Azordegan and Pour Liakbar (2007) and Fakhar et

al. (2007).

Examination of Cysts and Viability of Protoscoleces

In fertility test, the cyst wall was carefully
opened with scalpel blade and the contents were
poured into a clean glass Petri dish or using syringe
and examined under a microscope (x40) for the
presence of hydatid protoscolices. If the
protoscolices were present, seen as white dots on
the germinal epithelium or brood capsule or hydatid
sands within the suspension, the cyst was
categorized as fertile according to technique
described by Haftu and Kebede (2014).
Furthermore, infertile cysts were further classified a
sterile or calcified. Sterile hydatid cysts were
characterized by their smooth inner lining usually
with slightly turbid fluid in its content. Typical
calcified cysts produce a gritty sound feeling up on
incision.

Serological study

Blood samples were collected from cattle in
a septic manner and brought to parasitology
laboratory, Department of Veterinary Parasitology,
Faculty of Agriculture and Veterinary Medicine,
Thamar University and private laboratory. In
laboratory, serum was separated and stored at 20
Celsius. ELISA assay was used to detected the
presence of antibody against E. granulosus in serum
according to the manufactures instructions and
guidance of Hui et al. ( 2012).

Economic analysis

The economic losses due to E. granulosus in
cattle, both direct and indirect losses were
estimated following the guidance given by Endrias
et al, (2010). and Haftu et al. (2014). The
calculation of the direct losses is based on
condemned organs (lung and liver,) and the indirect
losses were assessed based on live weight reduction
due to hydatidosis. In calculating cost of
condemned edible organs and carcass weight loss,
six Different meat sellers were interrogated
randomly to establish the price per unit organ and
the collective price of lung and liver was
determined. Average price was drawn out from that
data and this price index was later used to calculate
the meat loss in terms of Yemeni Rial (YR). Average
annual slaughter rate of cattle in Dhamar municipal
slaughterhouse  was  estimated based on
retrospective analysis of data recorded one year
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(2017). A 5% estimated carcass weight loss due to
bovine hydatidosis was taken into account to
determine the carcass weight loss. Average carcass
weight of an indigenous and non-indegenous was
taken as 126 kg. using the following formula:

Direct loss from organ condemnation Annual
economic loss=(PI1x TkxC1) + (PI2xTkxC2) +
(PI3xTkxC3).

Where Pl1=Percent involvement of lung out of the
total examined, PI2=Percent involvement of liver out
of the total examined, PI3 Percent involvement of
Liver and lung out of the total examined,
Cl=Average market price of liver, C2=Average
market price of lung, C3=Average market price of
liver and lung, TK=Average annual kill of bovines.

Indirect loss from carcass weight loss Annual
economic losses due to carcass weight loss=Ns x Ci
x Pa

Where Ns=Total number of animals
slaughtered and positive for hydatidosis; Ci=Carcass
weight lost in individual animals; Pa=Average
market price of a kg of beef in Dhamar. Annual
economic losses were calculated by adding both
direct and in direct losses.

Statistical Analysis

The categorical data for each respective analysis
were organized in contingency tables and were
analyzed with Pearson's Chi-square Test for
Independence. Values were presented as
percentage from the total specimen count in the
corresponding groups. The significance level was set
at p<0. 05..

RESULTS AND DISCUSSION

In human study, 323 patients recorded
were selected and examined from different public
and private hospitals and diagnostic laboratory of
Dhamar city, 46 patients were found positive and
277 negatives for E. granulosus infections. The
overall prevalence rate recorded is 14.24% (
46/323).

The higher infection rate of E. granulosus
infection was recorded in liver (13.93%); whereas,
the lower in lung (0.31%). No cases infections were
detected on other organs of subjects examined.
Significant differences (P<0.05) were observed in
prevalence rate of infection between the affected
organs (Table 1).
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The distribution of E. granulosus infection
according to age, sex, residence, month variation,
Medical centers and diagnostic techniques are
presented in Tables 1&2. Accordingly, the higher
rate of infection was recorded in age group of 30-35
years old (5.88%); whereas, the lower rate in age
group of 40-45 years old (1.86%). Significant
differences (P<0.05) were observed between
prevalence rate and age groups. Infections were
more among females (8.05%); compared to males
(6.19%). Significant differences (P<0.05) were not
observed between prevalence rate and sex groups
of patients.

On the basis of residence, Medical centers
(Hospitals or Laboratory) and diagnostic techniques,
the higher prevalence rates were recorded in Rural,
DGHA. and Ultrasound technique as 9.91%, 6.5%
and 9.29% respectively; whereas, the lower
prevalence rate in Urban, Tiba hospital and
diagnostic technique used as 4. 33%, 0.0% and 1.86
% respectively. Statistically, significant differences
(P<0.05) were observed between prevalence rate
and residence and diagnostic technique used;
whereas, none with medical centers subjected to
investigation (Table 1). The distribution of E.
granulosus infection in human according to month
variation or season (Table 2). As shown, the
prevalence rate was recorded in month of January
(2.17%) and the lower in months of November
(0.62%). Significant differences were not observed
between prevalence rate and month variable.

Results of animal’s study

Out of 323 cattle slaughtered and
examined, 40 (12.38%) were found harbored
hydatid cysts of E. granulosus either in single or in
multiple number. The result of distribution of E.
granulosus infection in cattle according to breed,
age, sex, organ and diagnostic technique used are
presented in Table 3. The higher prevalence rate of
E. granulosus infections was recorded in indigenous
breeds (10.84%) compared to Non-indegenous
(imported) breeds (1.55%).

The higher prevalence rate (5.6%) of
infection was recorded in animal group of 3 years
old; whereas, the lower rate (0.3%) in 2 years’ age
group. Sex-wise data indicated that the higher
infection was recorded in females (9.29 %)
compared to males (3.10%). The higher rate of
infection was recorded in liver (4.64%) compared to
lung (4.02). Mixed infection was observed in this
study with infection rate researched to 3.72%.
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Two types of diagnostic techniques were used for
diagnosis of E. granulosus infection including: Post
mortem examination and serological techniques
both techniques detected 29 cases (8.98%) and
11(3.11%) respectively. Statistically, significant
differences were observed (P < 0.05) between the
prevalence rates of infection and breed, age, sex,
organ and diagnostic technique used.

The effect of month variation (season)
in distribution of E. granulosus infection in cattle
during different months of year is presented in
Table 4. As shown, the higher infection rate was
recorded in the month of January (1.55%); whereas,
the lower rate was in the month March (0.62%). No
significant differences (P<0.05) were observed in
prevalence of E. granulosus infections and month
variation.

The  correlation between  the
prevalence rate E. granulosus infection in cattle and
meteorological data including Monthly mean of
temperature, relative humidity and rainfall during
the year of study period are presented in Fig. 1. As
shown, there are slightly increased in prevalence
rate of infection in the month of January compared
to other month of the year. Statistically, significant
differences were not observed (P < 0.05) between
the prevalence rates of meteorological data.

The systematic size measurement of the cysts
revealed that majority of large, medium and small
sized cysts were found in lungs while, the low
number of small and medium sized cyst were found
in liver. The size of cysts was categorized as 1-2cm,
3-4 cm and 5 and above cm for small, medium and
large cysts respectively. There were significant
differences (P<0.05) among size of cysts of different
organs as presented in Table 5.

The fertility and sterility rates of E.
granulosus cysts are presented in Table 6. As
shown, the results of fertility and sterility, reveals,
in general, 44.68%, 45.39% and 9.93% were fertile,
sterile and calcified respectively. There were
significant differences (P<0.05) between fertility
and sterility rate of cysts in different organs.

Economic losses study:

The data of economic losses study due to E.
granulosus infection in cattle slaughtered at
slaughterhouse of Dhamar city annually are
presented in Table 7. The annual economic loss due
to organs condemnation was estimated as follows:
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I. Annual economic loss due to organ
condemnation=(PI1xTkxC1)+
(PI2xTkxC2) + (PI3xTkxC3)= (0.0404 x
13528 x 200) + (0.0464 x 13528 x 3200)
+(0.0372 x 13528 x 1700=2724106.3YR.

Il. Annual economic losses due to carcass
weight loss=Ns x Ci x Pa = =0.1238 x
0.05x 146.23 x 3625 =3281.3 YR.

Ill. Annual economic loss=Annual economic
losses due to organ condemnation +
Annual economic losses due to carcass

weight loss. Annual economic loss=
2724106.3 + 3281.3= 2727387.52 YR.
Hence, the total loss from organ
condemnation and meat production
loss in cattle slaughtered at Dhamar
municipal abattoir is estimated at
2727387.52 YR, considering the SUS
one Dollar equivalents 373YR in 2017,
thus, The annual economic loss due to
organs condemnation estimated in
Dollaris $ US 7.312.03

Table 1. Distribution of E. granulosus infection in human according sociodemographic characteristics,

anatomical site and Diagnostic techniques (n=323)

Characteristics Categories No. of Subject Infected Prevalence % P value

Organ Liver 45 13.93 0.00
Lung 1 0.31

Age group 20< 10 3.10 0.01
30-35Yrs 19 5.88
40-45 Yrs 6 1.86
502 11 341

Sex Female 26 8.05 0.135
Male 20 6.19

Residence Rural 32 9.91 0.039
Urban 14 4.33

Medical centers Dhamar G.H. 21 6.50 0.516
Alawlagi 13 4.02
Almaleka 6 1.86
Dar AlShifa 3 0.93
Alnada 3 0.93
Taiba 0 0.00

Diagnostic Technique Ultrasound 30 9.29 0.000
Serological test 10 3.10
Clinical signs 6 1.86

Table 2. Distribution of E. granulosus in human according to month variation(n=323)

Month No. of Subjects infected Prevalence % P value
Dec 3 0.93

Oct 3 0.93

Apr 4 1.24

January 7 2.17 0.675
Nov 2 0.62

Feb 4 1.24

Mar 4 1.24

Jun 3 0.93

Jul 4 1.24

Aug 6 1.86

May 4 1.24

Sep 2 0.62
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Table 3. Distribution of E. granulosus infection cattle according to animal characteristics, anatomical site and
diagnostic technique used (n=323)

Characteristics Categories No. of Subject Infected Prevalence % P value

Breed Local breed 35 10.84 0.004
Imported breed 5 1.55

Age group one years< 3.0 1.3 0.002
2yrs 1.0 0.3
3yrs 18.0 5.6
4yrs 2.0 0.6
5>yrs 16.0 5.0

Sex Female 30 9.29 0.000
Male 10 3.10

organ Liver 15 4.64 0.000
Lung 13 4.04
Mix infection 12 3.72

Diagnostic Technique Post mortem 29 8.98 0.000
Serological test 11 3.41

Table 4. Distribution of E. granulosus in cattle according to month in at Dhamar city(n=323)

Month No. of animals infected Prevalence % value
Dec 4.0 1.24 0.999
Oct 4.0 1.24
Apr 2.0 0.62
Jan 5.0 1.55
Nov 3.0 0.93
Feb 3.0 0.93
Mar 2.0 0.62
Jun 3.0 0.93
Jul 4.0 1.24
Aug 4.0 1.24
May 3.0 0.93
Sep 3.0 0.93
180.0
160.0
140.0
120.0
100.0
80.0
60.0
40.0
PR~ S ¥ SRR el i ) ol ) P 20.0
0.0
Dec Nov Oct Sep Aug Jul Jun May April March Feb Jan
- epe= e Temp Max (2c) Rh( %) Rainfall( mm) Infection rate

Fig. 1. Correlation between the Prevalence rate of £. granul/osus
infection in cattle and Meteorological data atDhamar
in Study Period
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DISCUSSION
Study in Human

The epidemiology of E. granulosus infection
in human in many countries has been investigated,
but at Dhamar Yemen little data available. The
results of this study revealed that cystic
echinococcosis is common prevalent in humans at
Dhamar city, Yemen. These results are in agreement
with findings of Azazy et al. (2000), Alghoury, et al.
(2010); Al-Shebani et al. (2012) who carried out
studies in human’s echinococcosis in Yemen and
other studies in elsewhere in world (Acosta-
JamettMan et al., 2010; Rahimi et al., 2011;
Manfredi et al., 2011; Mandal and Mandal, 2011;
Khan et al., 2013; Singh et al., 2013; Karshima et
al.,2022; Hogea et al., 2024).

In this study, the overall prevalence of E.
granulosus infection in humans in Dhamar was
14.24 %. This prevalence higher than prevalence
rate reported by Kebede et al. (2000); Zanini et al.
(2009); Acosta-Jammett et al. (2010); Alghoury, et
al. (2010); Mandal and Mandal (2011) and Saida
and Nouraddin (2011); Al-Shaibani et al. (2015); Li
et al. (2019); Karshima et al.(2022). Who reported
prevalence rate ranging between 0.9-10 %, and it’s
lower than findings of Zhenghuan et al. (2008);
AlShibani et al.(2012),; Singh et al. (2013), who
reported the prevalence rate up to 15.8 percent.
The differences in the prevalence rate recorded in
this study and above workers may be attributed to
socio-economic, cultural status, standard medical
services and size of the samples.

The higher rate of infection was recorded in
liver compared to lung. No cases infections were
detected on other organs of subjects examined.
These Results are in complete agreement with
findings of Djuricic et al. (20210); Saida and
Nouraddin (2011); Al-Shebani et al. (2012) and
Habtie (2019; Eshraghi et al., 2022). Moreover,
Derfoufi (et al., 2012) Suggested that, in humans,
the parasite may, in principle, infest all organs but
exhibits a predilection for the liver (70%-80% of
cases), followed by the lung (20%-30%). Less
commonly involved are the spleen, central nervous
system, and other organs. The differences in the
prevalence rate recorded between liver and lung
could be explained in view of Djuricic et al. (2010)
who cited that Hepatic cysts were found more
frequently than pulmonary cysts, at a ratio of 2:1.
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Pathophysiological influences on the anatomic
location of cysts are still unknown; however, likely
the liver is more commonly infected because
oncospheres penetrating the intestinal wall are
preferentially disseminated to the liver via the
portal vein.

In the present study, the higher infection
rate of E.granilosus was recorded in age group of
30-35 years old. The results of this study are in
consistent with findings of Al-Shebani et al. (2012;
Eshraghi., 2022) and in contrast with findings of
Zanini et al. (2009), Saida and Nouraddin (2011),
who studies the epidemiology of echinococcosis in
humans and animals. The Higher prevalence rate of
echinococcosis infection in age group of 30-35 years
old might be due to the exposure to the
contaminated environment. Stray dogs mostly
occupy open areas like those that parks which are
preferred sites for majority of people thus are
exposed to parasite eggs. Parasite eggs survive and
remain infective for months under favorable
conditions such as high humidity and low
temperature ( Fomda et al., 2015). In addition, Al-
Shebani et al. (2012) suggested that human cystic
echinococcosis may be occur in the
subjects/patients in between 1-75 years of age, but
high prevalence rate recorded in age groups from
20-40 years old.

The higher infection rate in females
compared to males found in this study are in the
line with findings of previous studies( Alghoury, et
al. (2010); Al_Shebani et al. (2012); Babadjanov et
al., 2021) who reported that females are more
prone to infection compared to males. On other
hand, these results are contrary with finding of
Fomda et al. (2015) who reported that males are
more influencing by the infection of echinococcosis
in India. Traditionally, in Yemen, the females are
more associated to animals either in the home or in
field. This association may be increased the risk of
infection and transmission of diseases to them (Al-
Shaibani et al., 2015).

The risk factors such residence, month's
variation, Medical centers (hospitals and Lab) and
diagnostic techniques and their influencing in
distribution of E. granulosu prevalence in individual
investigated. The results revealed that, the higher
prevalence rates were recorded in Rural, month of
January, Dhamar G.H and Ultrasound technique
respectively; whereas, the lower prevalence rate
were recorded in Urban, November, Tiba hospital
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and clinical
respectively.

The higher prevalence rate of infection in
rural are in agreement with findings of Djuricic et
al., (2010) and Fomda et al. (2015) and in contrary
with finding of Eshraghi et al. ( 2022)in Iran and
Ullah et al., (2023) in Pakistan The higher
prevalence rate of infection in rural areas may be
due to the people are closely related to animals and
echinococcus biological cycle, poor economic
conditions, low education levels and poor medical
services, Contamination of soil by dog feces. In
addition, farming is the main occupation in rural
areas thus rural population is at a high risk of
acquiring infection because people come in contact
with contaminated soil and inhale dust containing
eggs during farming activity (Siddharth et al., 2012).

In current study, the higher rate of infection
recorded in January; whereas, the lower rate in
November. These results are in agreement with
findings of Mohamadin and Abdelgadir (2011); Al-
Shaibani et al., (2015). The reason behind that could
be attributed to that in January, the environmental
is suitable for survival and development of
parasites.

The patients who admitted either in
governmental or in private medical centers for
clinical examination or surgical operation due to
echinococcosis during same period of study were
more in Dhamar G.H comparing to other medical
centers. This could be attributed to the size and
source of the samples examined.

Echinococcosis lesions of the liver or other
organs are detected by means of diagnostic imaging
methods, such as ultrasonography, magnetic
resonance imaging (MRI), or computed tomography
(Stojkovic et al., 2012; Babadjanov et al., 2021). The
diagnosis of Echinococcosis using serological
methods remains controversial (Schweiger et al.,
2012). Serological methods currently employed in
the diagnosis of Echinococcosis include the enzyme-
linked immunosorbent assay (ELISA), the indirect
hemagglutination test (IHA), the latex agglutination
tests, and immunoblots (Nunnari et al.,, 2012;
Eshraghi., 2022). In this study Ultrasound technique
detected more cases of Echinococcosis compared to
other techniques used. Ultrasonography is the
diagnostic method of choice recommended for the
work-up of cystic liver lesions and Echinococcosis
(Tabain et al., 2010). Ultrasound represents a safe
and cost-efficient method that is superior to both
computed tomography (CT) and magnetic

signs diagnostic technique used
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resonance imaging (MRI) in the visualization of the
morphology of cystic lesions (Liang et al., 2005). In
addition, ultrasound facilitates the recognition of
cystic echinococcosis in asymptomatic disease
stages (Kilimcioglu et al., 2006).

In cattle study

The current study reveals that the
prevalence rate of E. granulosus infection in cattle
was 12.38%. Previous studies carried out on E.
granulosus infection in cattle in Yemen (Mugbil et
al., 2012; Lahmar et al., (2013);AlShaibani et al.,
2015; Hezam et al., 2016 ) reported the prevalence
rate ranging between 7.2 -15.2%; whereas, in
different countries of world reported different
prevalence rates of E. granulosus infection either
low or higher rates for example; in Turkey, Umur
(2003a); in Morocco, Azlaf and Dakkak (2006);
Fakhar, 2007; in Wale, Daryani et al.,, 2009; in
Ethiopia, Regassa et al. (2010); in S. Arabia, Ibrahim
(2010); in Sudan, Moamadin and Abdelgadir ( 2011);
in Ethiopia, Fikire et al. (2012); in Iran, Azami et al.
(2013); in Libya, Tamarozzi et al., (2020) in
European, Mediterranean and Balkan countries,
Kassem et al. (2013) in Pakistan, Khan et al., (2021),
the prevalence rates reported by the above workers
were ranged from 2.5- 68.73%. The contrary
between the prevalence rate recorded in this study
and rates reported by above workers may be
attributed to size of samples, difference in strains of
E. granulosus that exist in different geographical
regions, difference in culture, social activity, and
availability of dog in study area (Regassa et al.,
2010). In addition, Zewdu et al., (2010) cited that E.
granulosus is known to be important in livestock
and public health in different parts of the world and
its prevalence and economic significance has been
reported by different workers in different
geographical areas.

The prevalence rate of E. granulosus
infections in indigenous cattle were comparatively
more than non-indigenous breed. These results are
in agreement with suggestion of AlShaibani et al.
(2021) who cited that, the varying in infection
percentages among livestock in the countries could
be attributed to the animals' management system,
abundance of definitive hosts, stock population,
breed of animals and slaughtering process.
Furthermore, Gusbi et al. (1990) reported varying
ecological zones of echinococcosis in different areas
of country leading to varying infection rates have
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been reported in various domestic herbivores in
Libya and other countries.

In the current study, the higher rate of
infection was recorded in animals of 3years old and
elder animals; whereas, lower rate in younger
animals age group. The results of this study are in
line with findings of Kassem et al. (2013) in Libya
and Saleem et al.,(2023) in Pakistan, who observed
that elder animals are more infected with E.
granulosus infection compared to younger animals.
The higher infection rate recorded in elder animals
group may be due to aged animals have longer
exposure time to eggs of E. granulosus compared to
younger animals.

Sex risk factor was found to be positively
associated with E. granulosus infection, females’
cattle being more likely to be positive than males.
These results are in agreement with the findings of
Daryani et al. (2007), who observed that the
prevalence rate was higher in females than males.
The higher rate of infection in female animals may
be attributed to more female animals are bought to
abattoir and slaughtered compared to male during
study period.

The higher infection rate was recorded in
the month of January (1.55%); whereas, the lower
rate was in the month March (0.62%). These results
are parallel with findings of Mohamadin et al.
(2011) who also documented a higher prevalence
rate in winter. The increase incidence\prevalence of
the disease in winter may be due to the survival of
the cyst in the organs for several days under colder
temperatures as compared to hot summers.
However, in contrast with findings of Mansoor
lakooraj et al. (2011) who evaluated the month
variation or seasonal effects on the condemnation
of infected organs of cattle with E. granulosus
infection. The reasons for a higher number of
infections recorded during winter could be
attributed to the fact that there was also a higher
inflow of cattle for slaughter in winter as compared
to other seasons or month or the season of winter
favorable for spreding of E. granulosus infection
(Khan et al., 2013).

The results of this study revealed that, the
prevalence rate of E. granulosus cysts was slightly
higher in liver compared to lungs organs of
investigated in cattle. These results are in
agreement with findings of kouidri et al. (2012);
Azami et al. (2012); Melaku et al. (2013); who
evaluated the prevalence rate of hydatid cysts in
liver of cattle and reported liver are more infected
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with hydatid cysts compared to other organs
examined in their studies. However; these results in
contrary with findings of by Kebede et al. (2006),
Getaw et al. (2010), Zewdu et al., (2010) and Banda
et al.,, (2013) who reported that prevalence rate of
infection in lung was more than liver. The
differences could be due to the fact that liver
possesses the first capillaries sites encountered by
the migrating Echinococcus onchosphere which
adopt the portal vein route and primarily hepatic
filtering system sequentially before any other
peripheral organ is involved (Urquhart et al., 2003;
Kebede et al., 2009; Getaw et al., 2010).

In the current study, the E. granulosus cysts
count was the highest in lung compared to liver. In
addition, lung harbored a higher frequency of large,
medium, and small cysts; whereas, liver found to
harbor low number of cysts. This fact can be
explained in view of Getaw et al. (2010) who
suggested that the relative softer consistency of
lung and liver allowed easier development of the
pressure of cyst. Furthermore, Banda et al., (2013)
suggested that, the lungs however have a larger
capillary bed than any other organs and this could
account for the observed higher number of cysts
than seen in the other organs. The higher number
of small cyst observed in both organs in this study
may be indicate late infection of the animals as a
result of heavy rainfall and continuous grazing in
the past raining season or due to immunological
response. Rainfall and moisture favor the survival of
eggs of echinococcus species and at the same time
eggs may get chance to be disseminated by flood
(Urquhart et. al., 2003). Furthermore, suggested
that, such variations in cyst abundance are mainly
due to the spatial distribution and the infectivity
(biotic potential) of E. granulosus eggs and to the
susceptibility and defensive capabilities of the host.

Fertility and sterility of hydatid cysts in
various organs of cattle are important indicators of
potential sources of infection to perpetuate the
disease in dogs (Mulatu et al., 2013). The fertility
and sterility of cysts collected and tested from
various infected organs of cattle in present study in
general, were 63.0% and 45.39% respectively. These
results are in partial agreement with findings of
Zewdu et al. (2010) and these rates are less than
rates reported by Mugqbil et al. (2012) and Kouidri et
al. (2012) and higher than rates reported by Melaku
et al. (2013). The contrary between the results of
this study and above workers may be due to strains
of E. granulosus. Furthermore, hepatic cysts
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presented the majority of fertile cysts; however,
pulmonary cyst presented all of calcified cyst in
current study. These results are in agreement with
findings of Bardonnet et 1.(2003) and in contrast
with findings of Melaku et al., (2012). Variations in
fertility and sterility within different animal species
depend on the strain, geography, ecology, host,
organic location and type of cysts (Thompson,
1995).

Several techniques have frequently have
been used for diagnosis of E. granulosus in farm
animals, but post mortem inspection is still, the gold
standard technique for detection the disease. In this
study, the higher rate of E. granulosus infection was
detected by post mortem inspection followed by
serological and clinical signs techniques. The
differences in the efficacy of diagnostic tools used
may be due to human error or the limitations of
equipment used (AlShaibani et al., 2021).

In abattoirs of various locations,
researchers indicated that hydatidosis/
Echinococcus is widespread in different countries of
the world with great economic and public health
significance (Efrem et al.,, 2015; Tekeste et al.,
2023). It's among the major causes of organs
condemnation of carcass as reported by Melaku
and Bogale(2012); Alembrhan and Haylegebriel
(2013); Ochi (2015); Ibrahim et al. ( 2016; Cai et al.,
2023).

In the current study, it was emphasized to
carry out an assessment on annual economic loss
due to bovine hydatidosis at Dhamar municipal
slaughterhouses. Losses from organ condemnation
and carcass weight loss (meat production loss) in
infected cattle were assessed and estimated as
2727387.52 YR (SUS 7.312.03). The current
estimate is approximately greater than (2.069.0)
that estimated by Kebede et al., (2009) in Ethiopia
and Ochi (2015) in South Sudan (USS 2,035.77).
However, it is lower than that estimated (SUS
138.563.49) by Regassa et al. (2010) in Hawassa
municipal abattoir and Belmamoun et al., 2017 ($
US 10368.16) in Algeria. The difference in economic
loss estimates in various abattoir/regions may be
due to the variations in the prevalence of disease,
mean annual number of cattle slaughtered in
different abattoirs, and variation in the retail
market price of organs (Haftu and Kebede (2014).
Considering the current results, hydatidosis is an
important disease of cattle in Dhamar and its
surroundings, causing substantial visible and
invisible losses.
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CONCLUSIONS

This study confirmed that E. granulosus
infection in humans and cattle is prevalent in
Dhamar city areas. E. granulosus was found to
be highly prevalent in human compared to
cattle this could be a potential threat to human
health and public health. E. granulosus infection
is associated with significant economic losses
among cattle slaughtered at Dhamar
slaughterhouse. Based on the findings of
current study, it's recommended that a serous
measure action should be undertaken to reduce
the prevalence of the infection in humans and
cattle. The results of this study showed the
importance of this neglected infection in the
study area and strongly prompt public health
authorities to implement surveillance strategies
and control programme for both human and

animal infections.  Further studies on
epidemiology of cystic echinoccoccosis in
Dhamar and other geographical zones of

country are needed.
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ABSTRACT

The study was conducted to determine the Coxiella burnetii antibodies among staff
workers (Veterinarians &Butchers) and goats in slaughterhouses at Dhamar city. 250 blood
samples were collected from staff workers and 263 samples from goats and tested. Staff
worker’s sera samples were screened for IgG antibodies against C. burnetii phase | & Il antigen
by ImmunoDOT assay; while, in goat, by-Goat Anti-Q Fever ELIZA test. The results revealed that,
out of 250 staff workers, 13(5.2%) showed the presence of antibodies against C. burnetti in their
sera samples. The distribution of Seroprevalence rate of C. burnetii antibodies among the staff
workers according to their demographic characteristics was as following: The higher rate was
recorded (3.20 %) in age group of 31-40Yrs, 4.0% in workers had between 6 to 10 years of
experience; 3.6% in Butchers and 1.20 % in March (spring season). The common symptoms in
patients were flu-likes, fever, chest pain, endocarditis and hepatitis. The results of logistic
regression confirmed the results of chi square analyses and revealed that there is a significant
association between the seroprevalence of C. burnetii infection and the characteristics/risk
factors of staff workers such occupation (OR=4.822; 95%Cl: 1.363-17.064; P=0.015); symptoms
(OR=1.820; Cl: 1.345-2.463; P=0.000); whereas, no with Age, experience and seasons risk factors.
In goats’ study, out of 263 sera samples tested, 23(8.57%) showed seropositivity for C. burnetii
antibodies. The results of logistic regression showed that there is a significant association
between the seroprevalence of C. burnetii antibodies and the characteristics/variables of goats
such sex (OR=0.029; 95%Cl: 0.007-.123; P=0.000); season (OR= 0.265; CI:0 .812-1.059; P=0.000),
source of animal (OR=1.38; Cl: 1.005-1.894; P=0.046) and ticks presence (OR=5.70; Cl: 13.661-
111.534; P=0.000): whereas, no with Age, breed and slaughterhouses localities factors. The
results of Pearson’s correlation analysis revealed that strong association (r= 0.243; P= 0.000)
between Seroprevalence of C. burnetii antibodies and relative humidity; while, no with
temperature and rainfall (precipitation). In conclusion, seroprevalence of C. burnetii antibodies
are prevalent among staff workers in slaughterhouses and goats at study areas. Research
regarding spread of this pathogen within a country and its control is necessary.

INTRODUCTION

Query’ fever or Q. fever was first observed
in  slaughterhouses  workers in  Brisbane,
Queensland, Australia in 1933. It was initially
described by Derrick as a self-limiting febrile illness
of unknown etiology (Parker et al., 2006; Pexara et
al., 2018). Q fever is a zoonotic infection caused by
Coxiella burnetii, an obligate intracellular, Gram-
negative organism (Klemmer et al., 2018; Abdullah
et al., 2019; Epelboin et al., 2023).

Q fever is widespread in livestock and its
seroprevalence had increased in recent years. Q fever
can persist in a herd causing great financial losses on
the long term. The main source of infection is domestic
ruminants (cattle, sheep and goats) which represent
the main reservoir for pathogen that infect wide variety
of hosts such as mammals, birds, fish, reptiles and
arthropod (Porter et al., 2011; Abdullah et al., 2019).

In human, the airborne pathway is the main
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mode of transmission. The infection is usually caused
by inhalation of infectious aerosols directly from birth
fluids or via inhalation of dust contaminated by dried
placental material, birth fluids and excreta of infected
animals (Tissot-Dupont and Raoult 2008). The people at
highest risk are veterinary surgeons, stock people,
transport drivers and abattoir workers. The organism is
highly resistant to desiccation and can infect individuals
working with hides, fleece, food-processing chain,
consuming contaminated milk products or bones of
infected animals. Furthermore, transmission of
infection via ticks, lice or fleas has been demonstrated
(Shakespeare, 2009; Roest et al., 2013 ).

The clinical manifestations of Q fever in human
and animal are highly variable and range from
asymptomatic or mild disease with complete recovery
to a variety of clinical signs such as acute flu-like illness,
pneumonia, hepatitis and chronic endocarditis (Abed
and abdul-Husien, 2010; Maurin and Raoult, 1999,
Nielsen et al., 2013). In animals, reproductive problems
can occur including abortion, stillbirth, retained
placenta, infertility, and weak newborns (Angelakis and
Raoult, 2010, Gwida et al., 2014; Woldehiwet, 2004;
Waag and Fritz, 2012; Pexara et al., 2018).

Lipopolysaccharide (LPS) is the main
Coxiella burnetii antigen and is found in two
different phases on the bacterium surface. The
phase | antigen is the complete form of LPS and is
linked to the virulence. The phase Il antigen is the
truncated form that is obtained after several
passages in cell culture, and it is the result of gene
deletion and consequent loss of sugars from LPS
(Toman et al., 2012; Anderson et al., 2013; Mioni et
al., 2020). There are different serological tests
available for Q fever diagnosis including Indirect
FluorescentAntibody Tests (IFAT), Enzyme linked
Immunosorbent Assays (ELISA) and complement
Fixation Tests (CFT) (Wegdam-Blans et al., 2012;
Mioni et al., 2020).

The Q fever is worldwide in distribution
and can be considered severe public health
problem in many countries (Porter et al., 2011).The
disease has been reported in neighboring countries
for example: Somalia (Botros et al., 1995), Oman
(Scrimgeour et al., 2000), United Arab Emirates
(Chaber et al., 2012), Saudi Arabia (Almogren et al.,
2013), Ethiopia (Gumi et al., 2013; Khadem-
Rezaiyan et al., 2023 ). In Yemen, the Q fever
infection is exist in the country particularly in rural
areas where livestock breeders consequently
exposed and keep close contact with the livestock
and their byproducts(Gray et al., 1999; Badi et al.,
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2019).

Considerable number of sero-
epidemiological studies have been carried out in
different parts of world on Q fever infection and it’s
seroprevalence and they reported infection rate
between 2% to 65% or more in human (Schimmer
et al., 2014, Van den Brom et al., 2013, Vanderburg
et al., 2014), and between 21.6 % and 75 % in
animals( Abed and abdul-Husien, 2010, Cetinkaya
et al., 2000, Gwida et al., 2014, Klaasen et al., 2014;
Badi et al.,, 2019; Deressa et al.,, 2020; Khadem-
Rezaiyan et al., 2023 ).

Despite the presence of Q fever in human
and animals in Yemen (Badi et al., 2019), little is
known about its current seroprevalence and
geographic distribution. Therefore; the main
objective of this study was to estimate the
seroprevalence and associated risk factors of Q
fever in staff workers and goats in slaughterhouses
at Dhamar.

MATERIALS AND METHODS
Study areas

This cross sectional study was conducted
between 2016-2019 in Dhamar city, Governorate of
Dhamar, Yemen. Dhamar is located south of
Sana’a, the capital of Yemen. The governorate is
divided into 12 administrative districts, with
Dhamar City as the capital of the governorate
(Abbas et al. 2018; NIC 2021). The annual mean of
temperature, relative humidity and rainfall is
26.41°C, 59.29% and 71.29.2 mm, respectively.
According to the last Census in 2004, the total
population of the governorate is about 1,330,108,
which is expected to be 3,311,033 in 2034 (Abbas
et al. 2018). Agriculture is the main activity in the
area (AlShaibani et al., 2024).

Staff workers™ Study
Study subjects

The study was conducted in
slaughterhouses of Dhamar city to determine the
sero-prevalence of Q. fever infections (Coxilla
burnittii) among 250 Veterinarians and butchers.
The slaughterhouses targeted were Dhamar
central, western and northern slaughterhouses in
the city between the period 2016 and 2019. The
general bio-information of each worker as Age,
duration of practicing work, symptoms and
occupation were collected using questionnaires.
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Size of sample

The sample size was calculated according
previous studies (Vilibic-Cavlek et al.,, 2012;
Whitney et al., 2009; Mohabbati et al., 2017)
considering 21% expected prevalence and 95%
confidence interval with a 5% desired absolute
precision using the following formula: N=(Z) 2P(1-
P)/d?, where, (p) expected prevalence and (Z) 95%
confidence interval (Z= 1.96) and (d) a 5% desired
absolute precision. Accordingly, the size of sample
is 255. However, the five case were excluded due
to data bias.

Collection of data and samples

Using a questionnaire, demographic data
such as age, experience, occupation were collected
from each worker. For serological screening, five ml
of blood samples in venouject tubes were taken
from each individual. The blood tubes were
transported under cool conditions to the Public
health laboratory, Faculty of Agriculture and
Veterinary Medicine, University of Thamar, Dhamar
Yemen, for processing and testing for Q fever
antibodies. In laboratory, the blood was
centrifuged for 5-10 min at 1000 x g and the sera
were stored at -20°C prior to the serological testing
(Sabzevari et al, 2021). The clinical signs
(symptom) were identified by clinical examination
and reviewing the clinical records of all patients
who had acute Q fever diagnosed during study.

Testing of sera samples

The sera samples of participants were
tested for detecting IgG phases | and I, IgM
antibodies of C. burnetii: using ImmunoDOT strip
(GENBIO, San Diego, C A, USA) technique. The
ImmunoDOT  test procedure and results
interpretation were performed according to the
procedure of Manufacturer’s instructions.

Goats study

Study population

The study animals were indigenous and
exotic goat breeds of both sex and different age
brought to the abattoirs for slaughtering from
districts around the Dhamar city.

Sample Size and Sampling Method

Since the prevalence of Coxiella burnetii in
goats in Dhamar city as well Yemen has not been
documented, the samples size was calculated
according to previous studied (Ruiz-Fons et al.,
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2010; Vanderburg et al., 2014; Obaidat and Kersh,
2017) considering 22% expected prevalence rate,
95% confidence interval (ClI) and 5% desired
absolute precision using keys given by Thrusfield
(2006). Accordingly, the sample size were 264
animals.

Collection of samples

Blood samples (5 ml) were collected from
the jugular veins of goats. Blood samples were
collected using disposable needles (18 and 19
gauges), labelled with necessary information and
brought to public health laboratory, Faculty of
Agriculture and Veterinary Medicine, Thamar
University and private laboratory. Blood samples
were then stored at room temperature for one
hour to allow clotting. After then serum was
liquated into cryo-vials and stored at -20 °C until
tested.

Serological testing

Goat anti-Q Fever ELIZA kit,

infection following the manufacturer’s instructions.

Statistical analysis

Data obtained from this study were loaded
into Microsoft Excel spreadsheet and summarized
by using Tables and line graphs. Descriptive and
other statistical analyses were performed by using
SPSS version 21 for Windows. (Version 21; SPSS Inc.,
Chicago, IL, USA). Chi square, logistic regression
analyses were used to examine the relationship
between seropositivity and explanatory variables.
Pearson’s Correlation analysis was used to assess
the association between the seropositivity and
meteorological data. P value less than 0.05 (at 5%
level of significance) was considered significant in all
analysis.

RESULTS AND DISCUSSION
Seroprevelence of Coxiella burnetii infection on
staff workers

The results revealed that, out of 250 staff
workers, 13(5.2%) showed the presence of
antibodies against Coxiella burnetti in their sera
samples. Furthermore, 4.4% and 0.8% showed
seropositivity for Phase-l & Phase-ll and Phase-|
respectively (Table 1).

(Bioassay
Technology Laboratory, Yangpu Dist. Shaghai China) was
used to detect IgG antibodies to Coxiella burnetii
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Table 1. Seroprevalence of Coxiella burnetii
antibodies among staff Workers in slaughterhouses
of Dhamar city (n=250)

. No. of Seropositive
Reaction Type Subjects % P P value
Positive (Phase-1&Il) 11 4.4 0.000
Positive (Phase-l) 2 0.8
Overall 13 5.2

These results in agreement with findings of
Badi et al., (2019) who early studied the C. burnetti
infection among workers and butchers in
slaughterhouses at Dhamar with similar techniques.
However, the seroprevalences rate was lower than
findings of Tozer et al., (2011) in Australia ;Vilibic-
Cavlek et al., (2012) in Croatia; Khalifa et al., (2016)
in Egypt; El-Mahallawy et al. (2016) in China;
Mohabbati et al. (2017_ Sabzevari et al., (2021); in
Iran, Abbass et al. (2020) in Egypt; Bwatota et al.
(2022) in Africa and Khadem-Rezaiyan et al. (2023)
in Iran, who reported the seroprevalence rates as:
5.2%, 27.5%, 23.3%; 25% ; 19.80%, 17%, 53.3%, 15%
and 56% respectively using Eliza and molecular
techniques for detection of C. burnetti antibodies.
In Europe, Georgiev et al. (2013) reported that the
seroprevalence of C. burnetti antibodies as 12.2 to
24.0% in the Netherlands, 22.0% in Germany and
38.0% in Bulgaria. However, the seroprevalence
rate was higher than rate reported by Anderson et
al. (2009) in Unites States of America (3.1%). The
consistent or discrepancies between the results of
this study and above studies could be attributed to
varieties in ecologic, social, cultural, behavioral and
economic conditions and also levels of animal’s
infections, which affect the exposures of people in
each of the regions of the world (Khalili et al., 2014;
Mohabbati et al., 2017).

The results of this study also showed that
out of 250 staff workers tested, 4.4% and 0.8% had
phase | &Il antibodies and phase | antibodies,
respectively (Table 1). In human, serological assay
may detect antibodies as phase Il and phase | for C.
burnetii. Phase Il antibodies are more prevalent
during acute infection, while chronic infection is
characterized by a predominantly phase | antibody
response (Forrnier et al., 1998; Khalili et al., 2014;
Mioni et al., 2020). The IFA results are the most
specific and sensitive for phase Il and phase | IgG
antibodies and, to a lesser extent, also for the phase
Il and phase | IgM antibodies (Setiyono et al., 2005).

The distribution of seroprevalence rate of
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Coxiella burnetii antibodies among the participants
according to their demographic characteristics are
presented in Table 2. As shown, the higher
seroprevalence rate was recorded in age group of
31-40Yrs old (3.20 %); whereas, the lower rate in
age group of 2 4lyrs and above old( 0.80% ).
These results are partially in agreement with
findings of Sabzevari et al. (2021) who reported that
people with an age of >40 years are more likely to
be being infected with Coxiella burnetii than under
40 years old; however, our results are in contrast
with findings of Whitney et al. (2009) who reported
the high of infection in people or staff workers in
age groups of >45 vyears. The differences in
seroprevalence rate among different age groups
may be attributed to the longer exposure to
infection during their lifetime (Cardefiosa et al.,
2006).

The occupational years’ experience of
participant was one of risk factor in this study
investigated. Seropositive cases were higher (4.0%)
in staff workers had between 6 to 10 years of
occupational experience; whereas, the lower cases
(1.2%) had between the 1<5 years of experience
years as shown in Table 2. These results in parallel
with findings of Cook et al., (2021). Who cited that,
time worked in the slaughterhouse ranged from 0 to
59 years with a mean time of 10 years. This could
be explained that slaughterhouses staff workers
have a high risk of getting Coxiella burnetii
seropositive because of long term contact with
potentially infected livestock. In other studies,
contact with livestock is described as an important
risk factor for seropositivity (Dorko et al., 2008;
Whitney et al., 2009).

On the basis of occupation, the
seroprevalence rate of Coxiella burnetii antibodies
in different categories of slaughterhouses™ staff
workers are depicted in Table 2. As shown,
seroprevalence of Coxiella burnetii antibodies were
recorded as 3.6% and 1.6% in butcher and
veterinarians. These results are in agreement with
findings of Chu et al. (2017) and Khadem-Rezaiyan
et al. (2023). Based on the current results and
aforementioned findings, it seems clear that the
study group, people in contact with animals, are at
a growing risk of acquiring Q fever infection. Many
studies reported higher rates of Q fever
seropositivity among slaughterhouses workers who
come into direct contact with livestock than among
those who do not (Chu et al., 2017).

It is known that there are regional variations
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in the predominant presenting clinical signs of Q
fever in human (Raoult et al.,, 2005). It has been
suggested that the clinical form could be related to
differences in the infecting strain, the inoculation
dose, host factors, or the route of infection (Maurin
and Raoult, 1999; Jado et al., 2012). Pneumonia is
predominating in cases acquired by inhalation of
infectious aerosol particles; whereas, hepatitis is
predominating in cases acquired by ingestion of
contaminated dairy products (Marrie et al., 1996).
In our study, the distribution of Seroprevalence of
Coxiella burnetii antibodies according to symptoms
among participants are presented in Table 2. The
symptoms showed by slaughterhouses workers
were Flu-likes (0.80%), fever (0.40%), chest pain
(0.80%), endocarditis (0. 4. %) and hepatitis (0.40%);
whereas, 2.80% of participant showed no
symptoms. The results of current study are in line
with findings of Espejo et al., (2014) who studied
the clinical presentation of acute Q fever in human
in Spain and reported similar results or more.
Moreover, Njeru et al. (2016) cited that Q fever in
human may present as a flu-like illness with
symptoms such as headache, myalgia, and/or
atypical pneumonia. Symptoms such as hepatitis
and endocarditis may be long lasting in chronic
cases.

The effect of seasons (Month variation) in the
distribution Seroprevalence of Coxiella burnetii
antibodies among participants are presented in
Table 2. As shown the more cases of Q fever were
recorded during the months of spring (March) and
winter (October-December) season. These findings
are partially in line with findings of Espejo et al.
(2014) who suggested that an increased number of
cases of Q fever during the colder months may be
attributed to a possible relationship between
clinical presentation and seasonal factors. It is
conceivable that during the cold and winter, viral
infections increase the susceptibility of the
respiratory mucosa to C. burnetii. Statistically, the
chi square analysis revealed that there were
significant differences between seropositivity of
Coxiella burnetii and Occupation (P= 0.028) and
Symptoms(p=0.000) characteristics/factors;
whereas, no with age, time worked or experience
and season factors.

The results of logistic regression confirmed
the results of Chi square and showed that there is a
significant relationship between the seroprevalence
of  Coxiella  burnetii  infection and the
characteristics/risk factors of staff workers such
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occupation (OR=4.822; 95%Cl: 1.363-17.064;
P=0.015); symptoms (OR=1.820; Cl: 1.345-2.463;
P=0.000): whereas, no with age, work experience
and seasons risk factors/ (Table 3).

Seroprevalence of Coxiella burnetii infection in
goats

Q fever is a zoonotic infectious disease caused
by Coxiella burnetii, with a worldwide distribution.
It is an emerging public health threat as it causes
reproductive failures and production losses in
domestic ruminants (Shome et al., 2019). Animals
can carry the infection for several years or lifelong,
shedding the organism in various secretion and
excreta, with increasing public health risk to animal
farmers, veterinarians, abattoir workers and
consumers of animal products (Zangue et al., 2022).
This study was conducted to determine the
seroprevalence rate and risks factors of Coxiella
burnetii in goat’s slaughterhouses in Dhamar city,
Yemen.

The results of enzyme-linked immunosorbent
assay (ELISA) used to screen serum samples for Q
fever collected from goats are presented in Table 4.
As shown, out of 263 sera samples tested,
23(8.75%) showed seropositivity for Coxiella
burnetii antibodies in goats. These results are in
agreement with previously studies of (Georgiev et
al., 2013 in the Netherlands; 7.8%; Ullah et al., 2019
in Pakistan, 7.7%), and higher than seroprevalence
rate reported by ( Haider et al., 2015 in Bangladesh,
0.76%; Klemmer et al., 2018 in Egypt; 6.8%; Pape et
al., 2019 in Greece, 6.6%) and lower than
seroprevalence rate reported by Klaasen et al.
(2014) in Gambia (24.2% ), Ezatkhah et al (2015) in
Iranian goats (22.4%), Obaidat and Kersh, (2017) in
Jordan( 56.0% Abushahba et al.,, (2017) at El
Minya Governorate, Egypt( 28.20%), Abbass et al.,
(2020) in Assiut, Egypt (53.3%). The differences
among seropositivity rates of Coxiella burnetii in
goats among different countries may be attributed
to the extensive husbandry system, breeding, in
close contact with others species of animals,
wildlife, presence of ticks and different diagnostic
tools used (ELISA) with each having different
specificity and sensitivity.

The distribution of seroprevalence of Coxiella
burnetii antibodies in goats according to risk factors
or characteristics are presented in Table 4. As
shown, the higher seroprevalence rate of Coxiella
burnetii antibodies was in age groups of 6-10
months old (4.94%); whereas, lower rate in goats’
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group of less than 5< months (1.52%) as presented
in Table 4. The results of this study are accordance
with studies of (lbrahim et al., 2020; Bwatota et al.,
2022) who reported that higher risk of exposure is
in older age groups animals. Moreover, pathogen
contact rate tends to increase with age simply as a
consequence of a higher probability of contact with
life span, a feature that herein was observed for
sheep and goats (Ruiz-Fons et al.,2010).

The results of risk factor identification
among animals showed that males (6.08%) were at
significantly at high risk of infection with Coxiella
burnetii compared to females (2.66%) as depicted in
Table 4. These results are in contrast with findings
reported by Abushahba et al., (2017) who reported
the rate as 14.28% and 31.25% for males and
females respectively. The reason for higher
seroprevalence rate of Coxiella burnetii among
males could be attributed to that, the laws in
Yemen limited or prohibited slaughtering of
female’s animals to safe generations. Therefore,
higher rate of Q. fever recorded in males.

The results of present study revealed that,
higher seroprevalence rate of Coxiella burnetii
antibodies was recorded in indigenous breeds (7.50
%) compared to exotic breeds (2.66%) as indicated
in Table 4. Previously, studies indicate that Q fever
is common in all breeds of farm animals, with
different rate of seroprevalence. The differences
here could be partly attributed to differences in
management and prevailing climatic conditions, and
genetic factors. (Jarelnabi et al, 2018). In addition,
the higher infection in indigenous breeds may due
to the decrease importing animals from neighboring
countries during ongoing aggression war against
Yemen.

Considering the effect of slaughterhouses
location on distribution Coxiella burnetii antibodies
in goats, the seroprevalence rare recorded in
central slaughterhouse was 5.32%; whereas, the
lower rate recorded in western slaughterhouse
(1.90%) of Dhamar city. The difference in
seroprevalence rate could be explained in view of
Vanderburg et al., (2014) who suggested that, that
management, geography and climate could be
potential reasons for the differences in
seroprevalences at different regions.

In current study, the higher seroprevalence of
Coxiella burnetii antibodies in goats was recorded in
spring and autumn seasons (3.04%) and the lower
rate in summer season (2.66%). These results are in
line with view of Swai et al., (2005) who suggested
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that seroprevalence of Coxiella burnetii antibodies
could be due to the breeding system in the study
areas, the animals are generally crossed in the dry
season (October to March) so that the birth takes
place during the rainy season and the female can
benefit from the quality grass in order to feed her
newborn. The onset of the rainy season leads to the
development of ectoparasites and ticks in
particular, which are vectors of C. burnetii.

Anss district was the important sources for
goats slaughtering in slaughterhouses (4.18%) of
Dhamar compared to other districts as presented in
Table 4. These results are in parallel with findings of
Klaasen et al.,, (2014) who reported different
seroprevalence rate of Coxiella burnetii among
animals brought from different localities of
district/city for slaughtering in slaughterhouses in
Gambia. Since, these animals might originate from
entirely different populations with different
Management system.

In this study, there were strong association
(P<0.0) between the presence of tick and
seroprevalence of Coxiella burnetii as presented in
Table 4. The results of this study are in consistent
with findings reported by Norlander, 2000; Hussain
et al., 2022 who studied Coxiella burnetii in bovine
in Pakistan. Furthermore, they cited that, ticks are
considered major reservoirs of Coxiella burnetii and
are responsible for the transmission of coxiellosis to
domestic and wild animals.

Statistically, the chi square analysis revealed
that there are significant differences between
seropositivity of Coxiella burnetii and sex (P= 0.000),
seasons (P=0.000), source of animals (0.036) and
tick’s presence (P=0.000); whereas, no significant
differences with age, breed and location of
slaughterhouses (Table 4). The results of univariate
logistic regression showed that there is a significant
association between the seroprevalence of Coxiella
burnetii antibodies and the characteristics /variables
of goats such sex (OR=0.029; 95%Cl: .007-.123;
P=0.000); season (OR=0.265; Cl: .812-1.059;
P=0.000), Source of animal (OR=1.38; Cl: 1.005-
1.894; P=0.046) and ticks presence (OR=5.70; ClI:
13.661-111.534; P=0.000): whereas, no with Age,
breed and location of slaughterhouses (Table 5).

The association between mereological data
and seroprevalence of Coxiella burnetii antibodies
in goats also were investigated in this study as
depicted in Figure.4 The results of correlation
analysis revealed that there were strong association
(r=.243; P=.000) between seroprevalence of



Yemeni Journal of Agiculture and Veterinary Sciences(2024) 5(1):27-39.

AlShaibani et al

Coxiella burnetii antibodies and relative humidity;
while, no with temperature and rainfall
(precipitation). These results are partially in
agreement with findings of Nusinovici et al. (2015)
and Bwatota et al. (2022) who cited that, data
environmental factors including temperature, wind
speed, precipitation, and solar radiation were all
positively associated with  Coxiella  burnetii
seropositivity in dairy cattle.

Conclusion: It could be concluded from this study
that, seroprevalence of Coxiella burnetii antibodies
prevalent among staff worker’s in slaughterhouses
at Dhamar. Seroprevalence of Coxiella burnetii
antibodies among staff workers in slaughterhouses
in Dhamar is influenced by occupation factor in
human; whereas, in goats by sex, season, source of
animals and presence of ticks in study area. An
epidemiological control programme should be put
in place to minimize Coxiella burnetii infection and
its effects on staff workers in slaughterhouses and
community as well. Further studies on the
seroprevalence of Coxiella burnetii antibodies
among population of Dhamar city. The attention of
veterinary and public health authorities is requires
using One-Health approach in order to control

Coxiella burnetii infection occurrence and save
human lives.
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Table 2. Distribution of Seroprevalence of Coxiella burnetii antibodies according to characteristics of

participants(n=250)

Characteristic Categories No. of seropositive Subjects Seropositivity % P Value
Age 20-30Yrs 3 1.20 0.131
31-40Yrs 8 3.20
41& above 2 0.80
Experience 1<-5Yrs 3 1.20 0.068
6-10Yrs 10 4.00
11 and above 0 0.00
Occupation Veterinarian 4 1.60 0.028
Butchers 9 3.60
Symptoms flulike 2 0.80 0.000
fever 1 0.40
chest pain 2 0.80
Endocarditis 1 0.40
Hepatitis 1 0.40
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Continue Table 2.

Month Variation Jan 0 0.00 0.831
Feb 1 0.40
Mar 3 1.20
April 1 0.40
May 2 0.80
Jun 0 0.00
Jul 0 0.00
Aug 1 0.40
Sep 2 0.80
Oct 1 0.40
Nov 1 0.40
Dec 1 0.40

Table 3. Results of logistic regression analysis for risk factors associated with Seroprevalence of Coxiella

burnetii antibodies among staff workers in slaughterhouses at Dhamar city(n=250)

Risk factor Categories No..ofposmve Seropositive OR 95% P
Subjects % value
Age 20-30Yrs 3 1.20 0.532  0.249-1.138 0.104
31-40Yrs 8 3.20
41& above 2 0.80
Experience 1<-5Yrs 3 1.20 0.833 0.364-1.907 0.666
6-10Yrs 10 4.00
Occupation Veterinarian 4 1.60 4.822 1.363-17.064 0.015
Butchers 9 3.60
Symptoms flulike 2 0.80 1.820 1.345-2.463  0.000
fever 1 0.40
chest pain 2 0.80
Endocarditis 1 0.40
Hepatitis 1 0.40
Asymptom 7 2.80
Month Jan 0 0.00 0.949 0.796-1.131  0.558
Variation Feb 1 0.40
Mar 3 1.20
April 1 0.40
May 2 0.80
Jun 0 0.00
Jul 0 0.00
Aug 1 0.40
Sep 2 0.80
Oct 1 0.40
Nov 1 0.40
Dec 1 0.40
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Fig. 1. Correlation of Coxiella burntii seropositivity in goats with weather
conditions in Dhamar city

Table 4. Overall Seroprevalence of Coxiella burnetii antibodies and according to characteristics of Goats

(n=263)
Characteristic Categories No. of seropositive animals  Seropositivity ! P Value
Age 5<Months 4 1.52 0.889
6-10M 13 4.94
11M &above 6 2.28
Sex Male 16 6.08 0.000
Female 7 2.66
Breed Indigenous 15 5.70 0.082
Exotic 7 2.66
hybrid 1 0.38
Slaughterhouses Central 14 5.32 0.079
Eastern 4 1.52
Western 5 1.90
Season Winter 0 0.00 0.000
Spring 8 3.04
Summer 7 2.66
Autumn 8 3.04
Source of animal AlHada 8 3.04 0.036
Anss 11 4.18
Anis 0 0.00
Myfaa Ans 2 0.76
Rousaba 2 0.76
Ticks’ presence Yes 13 4.94 0.000
No 10 3.80
Overall prevalence 263 23 8.75
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Table 5. Results of logistic regression analysis for risk factors associated with Coxiella burnetii infection in

Goats(n=263)

Risk factor Categories No'. Seropositive  Seropositivity OR 95% Cl P
animals % value
Age 5<Months 4.0 1.52 1.146 0.584-2.25 0.692
6-10M 13 4,94
11M &above 6.0 2.28
Sex Male 16 6.08 0.029 0.007-.123 0.000
Female 7.0 2.66
Breed Indigenous 15 5.70 0.921 0.492-1.723 0.797
Exotic 7.0 2.66
Hybrid 1.0 0.38
Slaughterhouses  (cantral 14 5.32 1.128 0.659-1.930 0.660
Eastern 4.0 1.52
Western 5.0 1.90
Season Winter 0.0 0.00 0.265 0.812-1.059 0.000
Spring 8.0 3.04
Summer 7.0 2.66
Autumn 8.0 3.04
Source of animal  AlHada 8 3.04 1.38 1.005-1.894 0.046
Ans 11 4,18
Anis 0 0.00
Myfaa Ans 2 0.76
Rousaba 2 0.76
Ticks presence Yes 13 4,94 39.034 13.66-111.53 0.000
No 10 3.80
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ABSTRACT

This study was conducted in 2021 in city of Dhamar, Yemen with main aim to identify the
common diseases infecting animals attending to Governmental and private clinics. Data were collected
from the register records of 2020 containing all information on animals examined in targeted clinics
such as, animal type, sex, month variation or season. Out of 2387 records studied, 2350 cases were
clinically sick animals with prevalence rate 98.4%. The higher clinical cases were recorded in females
(64.2%) and lower in the males (35.8%). Clinical cases were highest in September and lower in August.
The higher number of clinical case were recorded in gastrointestinal tract, followed by skin, genital,
nervous, respiratory and musclu-skeletal system; whereas, the lower number in the urinary and
circulatory systems. The higher numbers of clinical cases were recorded in sheep (54.5%) followed by
cattle (27.7%) and goats (16.8%); while, the lower clinical cases were recorded in camels, horses,
donkeys and dogs as 0.6% ,0.05%, 0.3% and 1.0% respectively. The common diseases identified in
sheep were external parasitic diseases followed by internal parasitic diseases and pneumonia; whereas,
in cattle, the common diseases observed were internal parasitic diseases and mastitis. Similarly, in the
goat, the common diseases were external parasitic diseases followed by abscesses. Regarding to the
metabolic diseases, bloat and loss appetite were observed among all animals' species investigated.
Statistically, significant differences (P<0.05) were observed between the clinical cases month variation,
sex, animal species and type of diseases. It could be concluded that. Many clinical cases including
bacterial, viral, parasitic and metabolic diseases are observed in different species of the animals in
study areas. Season and sex effect significantly in distribution of common diseases among animals.
Improving management, husbandry, feeding and veterinary services in different areas of Dhamar are
recommended. The findings of this study could be valuable in formulating preventive strategies against
these common diseases.
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ABSTRACT

Wheat grains are considered a complete food, as they contain proteins, carbohydrates, fats,
minerals and vitamins. Yemen depends on imported wheat to cover its nutritional needs. Therefore,
this study aimed to compare some quality characteristics of five types of wheat imported to Yemen
(American, Russian, Indian, Ukrainian, Australian) which is used in the production of flour in Yemeni
mills in order to know the effect of types on these characteristics. The total impurities in the shipment,
the weight of one thousand grains, and the specific gravity were evaluated, while the moisture, ash,
falling number, wet gluten, and protein were estimated, and their aflatoxin content was evaluated, in
addition to the detection of yeasts and molds and salmonella. The results showed significant
differences(P<0.05) in the percentage of total impurities, weight per thousand grains, and specific
gravity in samples of imported wheat, as Indian wheat contained the highest percentage of impurities
(5.37%), exceeding the Yemeni standard specification for wheat. While Australian wheat showed the
highest average weight of one thousand grains (42.9 g) while American wheat had the highest specific
weight (81.8 kg/hectol). The results of the chemical analysis also showed that the American wheat had
the lowest moisture content (10.20%), while the ash percentage in Indian wheat was the highest
(1.65%). Russian wheat had the highest value in the fall number (465 seconds), while American wheat
was the highest in wet gluten percentage (33.57%), and in protein percentage, Australian wheat was
the highest (12.78%), and in aflatoxin content, the results showed that Russian and Ukrainian wheat
were free of aflatoxin, while Indian wheat obtained the highest value (4.9ppb), and as a result of the
microbial analysis, the results showed that American, Russian, and Ukrainian wheat were free of mold,
while Indian wheat obtained the highest value (90cfu/g), while all samples were free of salmonella
bacteria. The results of the study showed that American wheat is superior to other types of wheat in
many quality characteristics. The results of the study showed that American wheat is superior to other
types of wheat in many quality characteristics. Therefore, we recommend to use it in mills for
producing different types of flour.
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