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Abstract: Brucellosis and toxoplasmosis are considered neglected zoonotic diseases with a worldwide
distribution, which are endemic in Afghanistan. A cross-sectional study was carried out from May 24, 2021, to Feb
20, 2022 to determine the seroprevalence and risk factors associated with human brucellosis and toxoplasmosis
in suspected patients admitted to the public and private laboratories of Ghazni province of Afghanistan. To detect
BrucellalgM. a semi-quantitative agglutination test was used, while for the detection of 7oxoplasmalgM and IgG,
a chromatographic immunoassay was applied. Seroprevalence of brucellosis and toxoplasmosis were 32.1%
(76/237) and 19.6% (18/92) in tested patients, respectively. Whereas, only in five cases dual infections were
found. The majority of brucellosis positive cases were among the age group >45 years old (57.1%; p<0.05), in
district residents (43.5%; p>0.05), and among those with abortion (30.6%; p<0.05) and history of positive
brucellosis cases (50.0%; p<0.05) in their family members. High seropositive cases of toxoplasmosis were
observed in males (50.0%; p>0.05), 21-45 years old people (20.8%; p>0.05), those who owned dogs and cats
(p>0.05), among those with the history of abortion cases in their animals (41.7%; p<0.05), and positive
toxoplasmosis cases in their family members (66.7.0%; p<0.05). The odds of being seropositive for brucellosis
was higher in those that had history of abortion (OR: 4.3; 95%CI: 1.3-4.2) and brucellosis cases (OR: 7.1; 95%CI:
1.7-28.9) among their family members. Furthermore, the odds of being seropositive for toxoplasmosis was 13.2
times more (95%CI: 2.1, 82.2; p<0.05) in those which had history of abortion cases in their animals. The high
seroprevalence could be attributed to the study population being drawn from suspected cases rather than the
general population. To assess the cross-connection of infections in human and animal populations, it would be
more beneficial to study a large number of human and animal samples concurrently.
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1. Introduction

Brucellosis is one of the most important
neglected zoonotic diseases in the world, with
500,000 new cases every year (0’Callaghan, 2020). It
is caused by gram negative bacteria of the genus
Brucella (Pappas et al, 2006, 2005, Seleem et al,,
2010; Samadi, 2022). Although the genus includes
several species, six well-defined species which affects
animals are as follow: Brucella abortus (B. abortus)
in cattle, B. melitensis in goat and sheep, B. ovis in
sheep, B. suisin pig, B. canisin dog and B. neotomae
in desert wood rat (Adrian et al,, 2014; Gtowacka et
al, 2018; Berhanu and Pal, 2020). Although the
majority of Brucella species are host-specific, cross-
species infections are widespread (except 5. ovis).
Abortion, infertility, sperm abnormality, orchitis,
epididymitis and arthritis are the most common signs
of brucellosis in infected animals. The infectious
agent is primarily excreted by infected animals
through their milk, aborted fetuses, placentas, and
associated secretions. The main routes of Brucella
transmission from infected animals to humans are
unpasteurized milk and undercooked meat, but
direct and indirect contact with aborted fetuses,
placentas, and discharges can also transmit the
bacteria to humans (Gowacka et al., 2018; Berhanu
and Pal, 2020).

Meanwhile, toxoplasmosis is a parasitic disease
caused by the protozoan Toxoplasma gondii (T.
gondii) which is one of the most widespread and
neglected zoonotic diseases worldwide (Foroutan et
al,, 2018). Although, felids serve as definitive hosts
for T. gondii, the parasite infects most warm-blooded
mammal species including sheep, cattle, pigs, deer,
raccoons, chickens and humans (Dubey et al,, 2005;
Wana et al,, 2020; Abas et al,, 2019). 7. gondii cause
both clinical and subclinical diseases in infected cats,
while in other species (sheep, goats and cattle)
clinical toxoplasmosis is rare, but abortion and still
births are common clinical manifestation in domestic
animals (Foroutan et al, 2018). Cats with clinical
toxoplasmosis are characterized by anorexia,
depression, pneumonia and sudden death (Mose et
al,, 2020; Dubey and Jones, 2008). The infected cats
are the main source which shed the oocytes in the
environment, facilitating the infection of other
mammals. Whereas other mammals and humans are
considered dead-end hosts and do not shed the
oocytes. The main routes of disease transmission
among animals are ingestion of infectious oocytes
with contaminated water and vegetables, whereas
disease transmission to humans is facilitated by
consumption of undercooked meat of infected
animals, and cat feces’ contaminated water and
vegetables. Although the transmission of disease
from human to human has not been documented,
transplacental/congenital transmission has been
reported in both humans and animals (Robert-
Gangenux and Darde, 2012; Dubey and Jones, 2008;
Mose et al.,, 2020). Most cases of toxoplasmosis in
humans are subclinical, except in fetuses, newborns,
people with secondary illnesses, and
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immunologically compromised people with HIV,
where 7. gondii causes encephalitis, chorioretinitis,
congenital infection, and neonatal mortality (Mose et
al,, 2020).

Despite brucellosis has been eradicated in some
developed countries, it remains a severe concern in
developing countries such as Afghanistan. Brucellosis
has been endemic in Afghanistan for a long time, with
a considerable number of cases reported from human
and animal populations throughout the country
(Kozojed et al., 1976; Mosawi et al., 2019) and in the
neighboring countries (Khamesipour et al., 2014;
Foroutan et al, 2018). Meanwhile, many reports
indicate the presence of Toxoplasmosis in human and
animal populations in Afghanistan (Hamid, 2007;
Ndu et al,, 2015; Kozojed et al., 1976).

In the present study, we sought to determine the
seroprevalence of human brucellosis and
toxoplasmosis, and associated risk factors in the
patients admitted to the public and private
laboratories of Ghazni province of Afghanistan.

2. Materials and Methods
2.1. Study Area

The present study was carried out from May 24,
2021, to Feb 20, 2022 in Ghazni province of
Afghanistan. Ghazni province is located in
southeastern Afghanistan which has 18 districts with
a population density of 63 per km2 and with a total
area of 22460.5 km2 The province's overall
population is 1,362,504, with a nearly equal gender
distribution, however 95 percent of the population
lives in rural areas (NSIA, 2021). Agriculture and
animal husbandry are the most common occupations
of the people in Ghazni province
(https://en.wikipedia.org/wiki/Ghazni  Province).
According to an old data (2003), 447,792 domestic
animals, including 84,795 cattle, 246,083 sheep,
76,266 goats, 721 camels, 39,087 donkeys, and 840
horses, as well as 328,741 backyard poultry (chicken,
duct, and turkey) were present in Ghanzi province,
accounting for 2.1% of all domestic animals and 2.5%
of all poultry in Afghanistan (FAO, 2006). During the
data collection, four labs (central public health facility
and three private labs) consented to cooperate in the
survey.

2.2. Study design and data collection method

A structured questionnaire and the results of an
agglutination test were used to collect the essential
data for this cross-sectional investigation. All
laboratories received the questionnaire in the form of
aregistration book. The data about patients' age, sex,
occupation, residence (district), animal ownership,
abortion cases in the family and their animals, past
brucellosis and toxoplasmosis cases in the patients or
their family members, their practices with aborted
fetuses, and history of brucellosis vaccine
administration in their animals were gathered.
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2.3. Laboratory tests

The physicians referred the suspected patients
to the diagnostic labs. Five mL of blood was collected
from each patient, and serum was separated by
centrifugation at 112 g for 5-10 minutes. The semi-
quantitative agglutination test for Brucella IgM and
the chromatographic immunoassay for 7oxoplasma
IgM/IgG were carried out, and the results were
interpreted according to the manufacturer's
instructions.

Brucella reagent containing suspensions of
killed and stained bacteria was used to detect
Brucella IgM antibodies in human serum (Brucella
reagent, DAILAB, Neudorf, Austria). This reagent
detects B. abortus, B. melitensis, and B. suis. Fifty ul of
serum and 50 pl of control reagents were placed in
separate test fields of a reusable slide for each
patient. Following that, 1 drop of reagent was added
to both the sample and control reagents. After mixing
with a mixing stick, the slide was placed on a
mechanical rotator or manually rotated for one
minute. Finally, within 1 minute of being removed
from the rotator, the slide was examined
macroscopically for the presence or absence of
clumps. The presence of clumps in slide field was
considered as Brucella positive case.

For the detection of IgM or IgG of Toxoplasmain
patients referred to the diagnostic laboratories,
ToRCH rapid test cassettes were used (Safecare
Biotech, USA). The ToRCH rapid taste is a combo
chromatographic immunoassay which can detect the
IgM and IgG of 7. gondii Rubella virus,
Cytomegalovirus and Herpes simplex virus type 1
and 2. According to the manufacturer’s guidelines,
one drop of blood serum was added to the test
cassette and subsequently 2 drops of buffer were
added on it. After 15 minutes, the test result was
judged based on the appearance of lines in each
column. The presence of line in IgM, IgG or in both
columns were referred to Toxoplasmosis positive
cases.

2.4. Statistically analysis

Statistical analysis was performed using SPSS
software (IBM, version 20, USA). Chi-square test was
used to identify the association between test results
and other predictor variables. P-values were set at
<0.05 to find the statistically significant association
between risk factors and patients’ infection with
brucellosis or toxoplasmosis. Logistic regression was
applied as a final model to calculate the odds ratios of
each independent variables with the test results.

3. Results
3.1. Demographic information of the patients

During the study period, 252 samples were
referred and analyzed for brucellosis and
toxoplasmosis, where 116 samples (46%) being
tested in public health hospital laboratory. The
patients' average age was 31.2 years old (range= 12-
80 years old), with the majority (n =212, 84.13%)
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were in the most active and working age groups (21-
40 years), but only 7.54 percent and 8.33 percent in
the lower (20 years) and upper (41 years) age
groups, respectively. Based on the sex distribution,
83.7% of the participants were females, while the rest
were males. Moreover, three-fifths of the patients
(64.4%) came from the province's center, 16.7%
came solely from the Andar and Qarabagh districts,
and 5.6% came from adjacent provinces such as
Wardak, Logar, Paktia and Paktika.

3.2. Husbandry practice and companion animals’
ownership among the patients

From the total of the participants whom
responded, 45.3% raise cows, and 41.6% raise sheep
and goats. Meanwhile, 69.2% of respondents had
cats, while 31.9% had dogs in their homes. These
practices were different in the province's center and
districts, with 76.7% of districts’ inhabitants keeping
cows compared to only 33.0% of province center
residents. Almost the same proportions were
observed in sheep and goats raising in districts
(75.6%) and the center (28.0%) of the province,
respectively. Meanwhile, dog ownership was lower in
the center (20.2%) than districts (61.5%), however
cat ownership was somehow prevalent among both,
the center (63.8%) and districts (82.5%) residents of
Ghazni province.

3.3. History of brucellosis and toxoplasmosis cases

In the last three years (2018- 2020), 36.6% of
the respondents (n=101) had abortion cases in their
family members. Meanwhile, 14.4% (n=17/118)
reported brucellosis cases in their family members in
the last three years while 11.5% (n=14/122)
reported toxoplasmosis cases in their family
members. In addition, 20.4% of research participants
reported abortion cases in their animals in the
previous three years while only 2% of respondents
vaccinated their ruminants against brucellosis.

3.4. Seroprevalence of brucellosis and toxoplasmosis

Seroprevalence of brucellosis and
toxoplasmosis were 32.1% (76/237) and 19.6%
(18/92), respectively. Only five tested cases had dual
infections. The majority of brucellosis positive cases
were among females (33.7%; p>0.05) and in the age
group >45 years old (57.1%; p<0.05), in district
residents (43.5%; p>0.05), and among those with
abortion (30.6%; p<0.05) and history of positive
brucellosis cases (50.0%; p<0.05) in family members
in the previous three years (table 1). In the last three
years, high seropositive cases of toxoplasmosis were
observed in males (50.0%; p>0.05), 21-40 years age
group (20.8%; p>0.05), those which owned dogs and
cats (p>0.05), and those with abortion cases in their
animals (41.7%; p<0.05) and positive toxoplasmosis
cases in family members (66.7.0%; p<0.05) (table 1).

3.5. Logistic regression results

Two separate binary logistic regression models
for brucellosis and toxoplasmosis were carried out to
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assess the impact of specific factors on the likelihood
of Brucella and Toxoplasma infections on tested
patients. In the case of brucellosis, the model
contained two independent variables (abortion and
brucellosis cases in the family members in the last
three years). The full model containing both
predictors was statistically significant, (2, N =252) =
13.454.63, p <0.05 (Omnibus test for model
coefficients), indicating that the model was able to
distinguish between seropositive and seronegative
patients. Hosmer and Lemeshow test also indicated
that the model was good fit (chi-square, 0.486, p =
0.784) and both independent variables had good
statistically significant contribution to the model
(table 2). Regarding toxoplasmosis, the model
contained just one independent variable (abortion
cases in their animals in the last three years) which
was statistically significant, (1, N = 252) = 8.717, p
<0.05 (Omnibus test for model coefficients), that
indicate that the model was good fit (table 2).

As shown in table 2, the odds of a patient being
seropositive for brucellosis was 4.3 times more in
those that had cases of abortion in their family
members in the last three years (95%CI: 1.3, 14.2;
p<0.05), controlling for the second variable in the
model. At the same time, patients which had history
of brucellosis cases in their family members were
more likely to be seropositive for brucellosis (OR: 7.1;
95%CI: 1.7, 28.9; p<0.05). Furthermore, the odds of
being seropositive for toxoplasmosis was 13.2 times
more (95%CI: 2.1, 82.2; p<0.05) in those which had
abortion cases in their animals in the last three years
(table 2).

4. Discussion

Brucellosis and toxoplasmosis, both of which
have  serious health and  socioeconomic
consequences, are considered neglected zoonotic
diseases with a worldwide distribution (Denk et al.,
2022; Firoozi Jahantigh et al,, 2020; Schurig et al,,
2021). Given the importance of ruminants as the
primary source of income for the majority of Afghans
(Samadi and Hailat, 2019), abortion and stillbirths in
ruminants caused by Brucella and Toxoplasma
infections could be devastating for the country's
farmers and rural communities. Furthermore,
abortion and painful systematic disease in Brucella
patients (Samadi etal., 2010) and severe Toxoplasma
infection in high-risk groups such as pregnant women
and immune-compromised individuals (Foroutan et
al,, 2018), are both considered life-threatening health
conditions for humans, particularly in developing
societies including Afghanistan (Mosawi et al., 2019;
Akbarian etal., 2015).

Although brucellosis and toxoplasmosis cases
have been reported from human and animal
populations in Afghanistan on a regular base
(Foroutan et al.,, 2018; Mosawi et al., 2019; Akbarian
etal., 2015; Kozojed et al., 1976; Corbel, 1997; Pappas
et al., 2006; Aronson, 2008; FAO, 2012; Cardenas et
al,, 2019; Piroozi et al,, 2019; Samadi, 2022), this was
the first study which determined the seroprevalence
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of these two neglected zoonotic diseases in humans
in Ghazni province of Afghanistan.

Based on the previous reports of brucellosis in
human and animal populations in Afghanistan, such a
high seroprevalence (32.1%) in laboratory admitted
people in Ghazni province was expected. Akbarian et
al. (2015) reported 24.5% seropositive Brucella
cases in households and their animals in a study in
Herat province, in the west part of Afghanistan.
Another study found 20.5% of human brucellosis
seroprevalence in Bamyan Province (FAO, 2012).

Millions of doses of Rev.1 and S19 Brucella
vaccines have been administered to small ruminants
and cattle in Afghanistan over the last decade,
respectively (Samadi, 2022). Both vaccines are live
attenuated, causing abortion in vaccinated animals
and systematic disease in human, and immunized
animals can shed the vaccine strains, causing
brucellosis in humans (Wallac et al,, 2008; Samadi et
al,, 2010ab; O’Callaghan, 2020). Since there is no any
post vaccination evaluation study performed in
Afghanistan, continuous uncontrolled vaccination
campaigns using these live attenuated vaccines in
food animals could be on the factors which are
causing infection in human and animals.

Although there were no statistically significant
differences in brucellosis seroprevalence based on
the patients' sex, age, residence (urban or rural), and
animal ownership (p>0.05), patients with a history
of abortion and positive cases in their family
members were more likely to be seroreactive than
others (p<0.05). Despite the fact that infected
humans do not act as sources of infection for other
humans or animals (with the exception of a few cases
of vertical transmission) (Seleem et al,, 2010), these
two factors could indicate continuous contact of the
same household members with other infectious
sources such as infected animals and their
contaminated products, which are the main sources
of infection for humans (Pal, 2018; Dadar et al,
2019). Since brucellosis is regarded as a disease of
poverty (O'Callaghan, 2020; Samadi and Hailat,
2010), the disease's continued wuncontrolled
occurrence in animal and human populations would
be disastrous for Afghanistan, where more than 90
percent of the population already lives in poverty.

As with brucellosis, a high number of
toxoplasmosis seropositive cases were observed in
males, ruminant raisers, dog and cat keepers, and
those with a history of toxoplasmosis cases in their
family members (p>0.05), but a history of abortion
cases in their animals was a statistically significant
risk factor for becoming seropositive. It is obvious
that aborted fetuses and other related materials from
T. gondil-infected animals could contain a large
number of three infectious stages of 7. gondii
particularly tachyzoites, which can facilitate
transmission of infection to the cats (Denk et al,
2022). Accordingly, abortion cases in the animals,
which are mostly kept in close contact with
household members, particularly in rural areas of
Afghanistan, could prolong the infectious cycle in
intermediate and definitive hosts.
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Mosawi et al. (2019) reported a high
seroprevalence (48.03%; 95%CI: 43.33-52.75) of
toxoplasmosis among pregnant women in Kabul (the
capital of Afghanistan), and they found that the
residents in non-concrete floor houses (OR: 1.8) and
those that use well or river as the sources of drinking
water (OR: 1.94) were at high risk of toxoplasmosis
(p<0.05). It has been suggested that geographical
location, climate, and nutritional habits all play
important roles in 7. gondii survival and spread
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(Foroutan etal., 2018). Oria et al., (2022) described a
case of Dandy-Walker syndrome in a 16-year-old
female patient in Kabul, which might be caused by 7.
gondii infection (Hamid, 2007; Ndu et al, 2015).
Kozojed et al. (1976) reported a high seroprevalence
of toxoplasmosis (15.7 - 73.7%) in domestic animals
(camels, zebus, goats, sheep, buffalos and cattle).
These reports, as well as the current study's findings,
indicate that toxoplasmosis occurs frequently in
human and animal populations.

Table (1): Seroprevalence of brucellosis and toxoplasmosis based on the other independent variables, in Ghazni province,

2021-2022.
Brucellosis test Toxoplasmosis test results
results
Variables Positive Negative  Total X2 r Positive Negative  Total X2 P
(%) value value (%) value value
Sex Male 10 31 41" 1.34 >0.05 1(50.0) 1 2 1.2 >0.05
(24.4)x
Female 66 (33.7) 130 196 17 (18.9) 73 90
Age categories <20 7 (38.9) 11 18 7.42 <0.05 1(20.0) 4 5 0.65 >0.05
year
21-45 57 (28.8) 141 198 16 (20.8) 61 77
year
>45 12 (57.1) 9 21 1(10.0) 9 10
year
Raising ruminants Yes 19 56 75 0.11 >0.05 9 (26.5) 25 34 0.66 >0.05
(25.39)
No 17 (27.9) 44 61 6 (18.2) 27 33
Dog ownership Yes 12 (27.3) 32 44 0.029  >0.05 5(29.4) 12 17 0.75 >0.05
No 22 (25.9) 63 85 10 (20.0) 40 50
Cat ownership Yes 23 (24.2) 72 95 1111 >0.05 10 (27.8) 26 36 130  >0.05
No 12 (33.3) 24 36 5(16.1) 26 31
Residency Center  32(3L1) 71 103 262 >005 8(167) 40 48 054  >0.05
Districts 27 (43.5) 35 62 10 (22.7) 34 44
Abortion cases Yes 11 (30.6) 25 36 4.88 <0.05 5(20.8) 19 24 2.01 >0.05
among family
members in the No 8 (12.5) 56 64 2 (7.1%) 26 28
last 3 years
Abortion cases in Yes 3(15.8) 16 19 0.05 >0.05 5(41.7) 7 12 1035 <0.01
the animals in the
last 3 years No 14 (17.9) 64 78 2 (5.1) 37 39
History of disease Yes 8(50.0) 8 16 5.64 <0.05 2(66.7) 1 3 6.35 <0.05
in the family in the ) 22 (22.0) 78 100 8(12.9) 54 62

last 3 years

*The differences in total numbers in the whole table are due to missing data

Table (2): Binary logistic regression model results of predictor variables for the seroprevalence of brucellosis and

toxoplasmosis in lab admitted patients in Ghazni province, 2021-2022.

Variables B Standard Wald df p- OR 95% CIfor OR
error value Lower Upper
Abortion cases among 1.459 0.609 5.739 1 0.017 4.302 1.304 14.191
2 family members
v
=)
= Brucellosis cases among 1.963 0.715 7.534 1 0.006 7.121 1.753 28.927
E family members
= Constant -2.560 0.511 25.114 1 0.000 0.077
» Abortion cases in the 2.581 0.933 7.660 1 0.006 13.21 2.124 82.213
—g ¥ animals
g é
E g  Constant -2.918 0.726 16.154 1 0.000 0.054
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5. Conclusion

The recurrence of neglected zoonotic diseases
such as brucellosis and toxoplasmosis endanger the
health of human and animal populations in
Afghanistan. The high seroprevalence of these
diseases in Ghazni province residents could be
attributed to the fact that the study population was
drawn from suspected cases of these two diseases
rather than being drawn at random settings from the
general population. It would be more beneficial to
study a large number of human and animal samples
concurrently in order to assess the cross-connection
of infections in human and animal populations. So,
the only method for combating such zoonotic
diseases and other health-related conditions with
shared animal-human interference is, the One Health
integrated approach.

Acknowledgement:

The authors acknowledge Mr. Sayed Abdul
Qaher Husaini, the head of Sadat Lab; Mr. Sayed
Hamid Shah, member of Peerzada Lab; Mr. Qaeem
Shah, the head of Habib Zada lab; and Mr. Hekamat, in
charge of Ghazni provincial hospital Lab, for their
time and patience during data collections.

Compliance with Ethical Standards:

The data for this article was collected from those
patients which were referred by the physicians to the
diagnostic laboratories of Ghazni province, and this
study does not contain any studies with human
participants or animals performed by any of the
authors.

Conflict of Interest:

The authors declare that they have no conflict of
interests.

Financial support:

The authors have not received any financial
support.

References

1. Abas IE, Villena A & Dubey JP (2019). A review on
toxoplasmosis in human and animals from Egypt.
Parasitology, 147(2), 135-159.
https://doi.org/10.1017 /s0031182019001367

2. Adrian MW, Davison N, Cloeckaert A, Al Dahouk S,
Zygmunt SM, et al. (2014). Brucella papii sp. nov.
isolated from baboons (Papio spp.). International
Journal of Systematic and  Evolutionary
Microbiology, Microbiology Society, 64 (Pt 12),
4120-4128. https://doi.org/10.1099/ijs.0.065482-0

3. Akbarian Z, Ziay G, Schauwers W, Noormal B, Saeed
I, Qanee AH, et al. (2015). Brucellosis and Coxiella
burnetii Infection in Householders and Their
Animals in Secure Villages in Herat Province,
Afghanistan: A Cross-Sectional Study. PLoS Negl
Trop Dis, 9(10), e0004112.
https://doi.org/10.1371 /journal.pntd.0004112

4. Aronson EN (2008). Infections Associated with
War: the American Forces Experience in Iraq and

10.

11.

12.

13.

14.

15.

16.

17.

23

Afghanistan. Clinical Microbiology Newsletter;
30(18), 135-140.
https://doi.org/10.1016/j.clinmicnews.2008.08.004

Berhanu G & Pal M (2020). Brucellosis: a highly
infectious zoonosis of public health and economic
importance. Journal of emerging environmental
technologies  and  health; 3(D), 17-28.
https://doi.org/10.5455/ijlr.20130305064802

Cardenas L, Awada L, Tizzani P, Caceres P & Casa |
(2019). Characterization and evolution of countries
affected by bovine brucellosis (1996-2014).
Transbound Emerg Dis, 66 (3), 1280-1290.
https://doi.org/10.1111/tbed.13144

Corbel JM (1997). Brucellosis: an Overview, 1st
International Conference on Emerging Zoonoses
Jerusalem, Israel. Emerging Infectious Diseases;
3(2),213 - 221.

Dadar M, Shahali Y, Adrian M & Whatmore MA
(2019). Human brucellosis caused by raw dairy
products: A review on the occurrence, major risk
factors and prevention. /nternational Journal of
Food Microbiology, 292, 39-47.
https://doi.org/10.1016/j.ijffoodmicro.2018.12.009

Denk D, De Neck S, Khaliq & Stidworthy MF (2022).
Toxoplasmosis in Zoo Animals: A Retrospective

Pathology Review of 126 Cases. Animals, 12:619.
https://doi.org/10.3390/ani12050619

Dubey JP & Jones JL (2008). Toxoplasma gondii
infection in humans and animals in the United
States. [nternational Journal of Parasitology,
38(11), 1257-1278.
https://doi.org/10.1016/j.ijpara.2008.03.007

Dubey ]P, et al. (2005). First biologic and genetic
characterization of Toxoplasma gondii isolates from
chickens from Africa (democratic republic of Congo,
Mali, Burkina Faso, and Kenya). / Parasitol, 91(1),
69-72. https://doi.org/10.1645/ge-410r

FAO (2006). Afghanistan national livestock census
2003. interim report, OSRO/AFG/212/1TA

FAO (2012). FEmergency assistance for the
prevention and detection of priority livestock
infectious diseases with reproductive failure and
abortion. Phase I and Phase II, OSRO/AFG/005/RDF
and OSRO/AFG/104/RDF, FAO-ERCU-Afghanistan,
May, 2012.

Firoozi Jahantigh F, Rasekh M, Ganjali M & Sarani A
(2020). Seroprevalence of Toxoplasma gondii
Infection among Pregnant Women and Small
Ruminant Populations in Sistan Region, Iran.
Iranian Journal of Veterinary Medicine, 14(3), 239-
250

Foroutan M et al. (2018). A systematic review and
meta-analysis of the prevalence of toxoplasmosis in
hemodialysis patients in Iran. Epidemiol Health, 40,
e2018016. https://doi.org/10.4178/epih.e2018016

Glowacka P, Zakowska D, Naylor K, Niemcewicz M &

Drézd AB (2018). Brucella: Virulence Factors,

Pathogenesis and Treatment. Polish Journal of
Microbiology, 67(2), 151-161.

https://doi.org/10.21307/pjm-2018-029

Hamid HA (2007). Dandy-walker malformation.
Egypt] Med Hum Genet, 8(2), 115-120.



Abdali, S.5. & Samadi, A, VMPH 3(2), 2022: 18-24

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Khamesipour F, Doosti A, Mobarakeh HI & Komba
VGE (2014). Toxoplasma gondii in Cattle, Camels
and Sheep in Isfahan and Chaharmahal va Bakhtiary
Provinces, Iran, jundishapur ] Microbiol; 7(6),
e17460. https://doi.org/10.5812 /jjm.17460

Kozojed V, Blazek K & Amin A (1976). Incidence of
toxoplasmosis in domestic animals in Afghanistan,
Short Communications, Polia Parasitologica
(PRAHA), 23,273 - 275.

Mosawi SH et al. (2019). Particularly neglected in
countries with other challenges: High Toxoplasma
gondii seroprevalence in pregnant women in Kabul,
Afghanistan, while a low proportion know about the
parasite. PLoS ONE, 14(10), e0223585. https://doi.
org/10.1371/journal.pone.0223585

Mose JM, Kagira JM, Kamau DM, Maina NW, Ngotho,
M, Karanja SM (2020). A review on the present
advances on studies of Toxoplasmosis in Eastern
Africa. BioMed research international. vol. 12, 1-12.
https://doi.org/10.1155/2020/7135268

Ndu I Chinawa JM, Chikani M et al. (2015). Dandy
Walker malformation (variant): late presentation
with childhood blindness. Niger J Paediatr, 42(1),
73-75. https://doi.org/10.4314/njp.v42i1.17

NSIA (2021). Afghanistan statistical book 2020, 1st
version, issue No. 42, April 2021. Estimated
population of Afghanistan 2021-22. National
Statistics and Information Authority of Afghanistan.

Accessed June 23, 2021. https://nsia.gov.af/library

O’Callaghan D (2020). Human brucellosis: recent
advances and future challenges, Infectious Diseases
of Poverty, 9,101, https://doi.org/10.1186/s40249-
020-00715-1

Oria MS, Rasib AR, Pirzad AF, Ibrahim Khel, FW et al.
(2022). A Rare Case of Dandy-Walker Syndrome, a
case report, International Medical Case Reports
Journal, 15, 55-59.

Pal M (2018). Brucellosis: A Highly Infectious
Foodborne Zoonotic disease of public health
concern. Madridge ] Food Tech, S1(1), 1-3.

Pappas G, Akritidis N, Bosikovski M, Tsianos E
(2005). Brucellosis. N Engl Med, 352, 2325-2336.

Pappas G, Papadimitrion P, Akritidis N, Christon L,
Tsianos E (2006). The new global map of human
brucellosis. Lancet infe Dis, 6(2), 91-99.
https://doi.org/10.1016/s1473-3099(06)70382-6

Piroozi B, Moradi G, Hossein Safari H et al. (2019).
Incidence, Mortality, and Burden of Human
Brucellosis and Its Geographical Distribution in Iran
during 2009-2015, /ran J Public Health, 48(1), 20-
27.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

24

Robert-Gangneuz F & Darde ML (2012).
Epidemiology of and diagnostic strategies for
toxoplasmosis. Clinical Microbiolgy Reviews, 25(2),
264-296. https://doi.org/10.1128/cmr.05013-11

Samadi A Ababneh MMK, Giadinis ND & Lafi, SQ
(2010). Ovine and caprine brucellosis (Brucella
melitensis). CAB Reviews: Perspectives in
Agriculture, Veterinary Science, Nutrition and
Natural Resources, 5(42), 1- 14.
https://doi.org/10.1079 /pavsnnr20105042

Samadi A, Ababneh MMK, Giadinis ND & Lafi SQ
(2010). Ovine and Caprine Brucellosis (Brucella
melitensis) in Aborted Animals in Jordanian Sheep
and Goat Flocks. Veterinary Medicine International;
2020, 1 - 7, https://doi.org/10.4061/2010/458695

Samadi A, Najib N, Abi AJ et al. (2019). Prevalence
and Pathological features of ovine lungworm
infection in slaughtered animals in Nangarhar
province of Afghanistan. Comparative Clinical
Pathology, 28(6), 1667 -1673.
https://doi.org/10.1007 /s00580-019-02996-x

Samadi A & Hailat N (2021). Zoonotic Diseases: A
One Health Perspective. CAB Reviews, 16(027), 1-
11. https://doi.org/10.1079/pavsnnr202116027

Samadi A (2022). Efficacy and Challenges of
Brucellosis Vaccines in Control of Disease in
Animals and Humans. Kabul University Scientific-
Research Journal of Natural Sciences, 3(4), 11-28.

Schurig GG, Boyle MS, Al Qublan H & Sriranganathan
N (2021). In search of a combined brucellosis and
tuberculosis vaccine for cattle, review article,
Austral J Vet Sci, 53(1), 1-8.
https://doi.org/10.4067/s0719-81322021000100001

Seleem MN, Stephen M & Sriranganathan N (2010).
Brucellosis: A re-emerging zoonosis, Vet. Microbiol,
140(3-4), 392-398.
https://doi.org/10.1016/j.vetmic.2009.06.021

Wallach JC, Ferrero, MC, Victoria Delpino M, Fossati
CA & Baldi PC (2008). Occupational infection due to
Brucella abortus S19 among workers involved in
vaccine production in Argentina, Clin Microbiol
Infect, 14(8), 805-807.
https://doi.org/10.1111/j.1469-0691.2008.02029.x

Wana NM etal. (2020). A Review on the Prevalence
of Toxoplasma gondiiin Humans and Animals
Reported in Malaysia from 2008-
2018. International journal of environmental
research and public health,17(13), 4809.
https://doi.org/10.3390/ijerph17134809


https://doi/
https://nsia.gov.af/library
https://doi.org/10.1016/s1473-3099(06)70382-6
https://doi.org/10.3390/ijerph17134809

