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L. INTRODUCTION
The detection of blood parasites in camels has garnered increasing attention in recent years, reflecting a growing recognition of the
significance of these pathogens in both animal health and zoonotic disease dynamics. (Jilo, 2016) provides a foundational overview
of camel trypanosomiasis in Ethiopia, emphasizing the challenges associated with detecting blood parasites in this species. The
systematic review highlights the prevalence of these parasites and underscores the need for enhanced diagnostic capabilities to
manage camel health effectively.
Building on this foundational work, (Sazmand et al., 2019) contribute critical insights into vector-borne bacteria in camels in Iran.
Their study employs molecular techniques to investigate the presence of various bacterial pathogens in the blood of dromedaries,
revealing a 15% infection rate with Anaplasmataceae bacteria. Notably, this research points to the limitations of traditional
microscopic methods, which failed to detect intra-cytic forms of blood pathogens, thereby advocating for the adoption of molecular
approaches in the detection of blood parasites in camels. The review by (Clare Hughes & Euan Anderson, 2020) further expands the
scope of research by documenting 16 zoonotic pathogens in dromedary camels in Kenya. Their findings highlight brucellosis as a
notable risk factor for human disease, while also indicating an increase in the quality and quantity of studies addressing zoonotic
risks associated with camels. This trend reflects a broader recognition of the intersection between camel health and public health,
particularly in regions where human-camel interactions are prevalent.
In a related study, (Guowu et al., 2020) explore the epidemiology of gastrointestinal parasites in camels in China, marking the first
molecular identification of Borrelia species in Bactrian camels. This research underscores the importance of comprehensive
parasitological studies that encompass both gastrointestinal and blood parasites, thereby enriching the understanding of the health
challenges faced by camel populations.
Finally, address the evolving landscape of molecular diagnostics for infectious parasites, particularly in the context of the COVID-
19 pandemic. Their review emphasizes the necessity of advancing detection technologies for parasitic infections, which have
historically received less attention compared to bacterial and viral pathogens. The authors call for increased research efforts to
enhance the accuracy and sensitivity of molecular tools for detecting blood parasites, thereby highlighting the critical role these
advancements play in global health security.
Together, these articles illustrate a comprehensive and evolving understanding of blood parasites in camels, emphasizing the need
for improved diagnostic methods and a greater focus on the zoonotic implications of these infections.

1. LITERATURE REVIEW

In the article "Camel Trypanosomiasis and Its Current Status in Ethiopia: A Systematic Review,” (Jilo, 2016) provides a
comprehensive overview of the prevalence of Trypanosoma evansi trypanosomiasis in camels, particularly focusing on young
camels in west Niger. The systematic review highlights the significance of detecting blood parasites as a crucial component of
managing camel health and productivity.

The article systematically compiles detailed and comprehensive data on the prevalence of Trypanosoma evansi, a highly significant
and detrimental parasite, within the context of its impact on the health and well-being of camels. More importantly, it highlights the
profound consequences that this parasite infestation has on the livelihoods and sustenance of pastoral communities. Jilo's insightful
analysis delves into various in-depth studies that have meticulously reported on trypanosome infections in camels, laying particular
emphasis on the geographical distribution and the fluctuating prevalence rates witnessed across diverse regions. This critical
evaluation of the existing literature serves as a powerful call for action, emphasizing the urgent necessity for regular and sustained
monitoring, as well as early detection of blood parasites, to effectively mitigate the debilitating effects of these infections on
precious camel populations, thereby safeguarding the very essence of pastoral communities and their vital economic activities.
(Gerem et al.2020) Jilo's analysis includes references to studies conducted in southern Iran, which further illustrate the global nature
of the issue. By comparing findings from different regions, the article effectively contextualizes the prevalence of Trypanosoma
evansi and highlights the importance of a holistic approach to camel herd health.
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The implications of these infections extend beyond animal health, affecting productivity, which is vital for the economic stability of
pastoral communities reliant on camels. (Selim et al.2022)

Moreover, the article advocates for enhanced surveillance and diagnostic methods to improve the detection of blood parasites in
camels. This call for action is essential, as early detection can lead to timely interventions that not only safeguard the health of the
camels but also ensure the sustainability of camel-based livelihoods.

The article titled "Vector-borne bacteria in blood of camels in Iran: New data and literature review" by (Sazmand et al., 2019)
presents a significant investigation into the presence of vector-borne pathogens in camels, particularly focusing on the molecular
detection of bacteria in the blood of dromedaries. This research is particularly noteworthy, as it highlights a gap in the existing
literature regarding the study of blood parasites in camels, especially in the context of Iran, where the close association between
humans and camels warrants more attention.

The authors conducted a thorough study involving the collection of 200 peripheral blood samples from apparently healthy camels.
The methodology employed included microscopic examination of Giemsa-stained blood smears alongside molecular analyses using
PCR techniques. This dual approach is commendable, as it integrates traditional microscopy with advanced molecular techniques,
thereby enhancing the reliability of the findings. However, the study's reliance on only one type of microscopic examination raises
questions about the potential for undetected intra-cytic forms of blood pathogens, which could lead to an underestimation of the
prevalence of certain infections. (Hao et al.2022)(Ren et al.2022)

The results of the study indicated that 15% of the camels tested were infected with Anaplasmataceae bacteria, specifically
identifying a strain of Anaplasma sp. that is closely related to Candidatus Anaplasma camelii. This finding is particularly relevant as
it underscores the zoonotic potential of this pathogen, given its identification in various hosts across Asia and Africa. The absence of
other pathogens such as spotted fever group rickettsiae, Borrelia, and Bartonella species is also noteworthy, as it suggests that while
Anaplasma may be a significant concern, other vector-borne pathogens may not be as prevalent in this population of camels.
(Alanazi et al.2020)

The authors effectively contextualize their findings within the broader scope of existing literature, emphasizing the need for further
molecular studies on vector-borne pathogens in camels. This call for additional research is justified, considering that the current
study provides only preliminary data on the presence of Anaplasmataceae in camels in Iran. The implications of these findings
extend beyond camels, potentially informing public health strategies in regions where humans and camels coexist. (Kolo et al.2020)
The article "Zoonotic Pathogens of Dromedary Camels in Kenya: A Systematised Review" by (Clare Hughes & Euan Anderson,
2020) provides a comprehensive overview of the zoonotic pathogens associated with dromedary camels in Kenya, highlighting the
implications for both animal and human health. The authors systematically reviewed the literature to document evidence of 16
zoonotic pathogens, with a particular focus on Echinococcus granulosus sensu lato, which they characterized according to strain,
species, and genotype. This detailed approach not only elucidates the complexity of zoonotic transmission but also emphasizes the
importance of accurate nomenclature in understanding these pathogens.

One of the significant findings of this review is the identification of brucellosis as the only pathogen with robust evidence linking
dromedary camels to increased human disease risk. This highlights a critical area of concern, as brucellosis poses a considerable
threat to public health and underscores the need for targeted surveillance and control measures. The authors note a substantial
increase in the proportion of studies explicitly addressing zoonotic risk since 2010, indicating a growing recognition of the
relevance of zoonotic diseases in veterinary and public health contexts. (Dadar et al.2022)

Moreover, the review discusses the overall quality of research in this field, noting an increase in the proportion of studies
characterized as medium or good quality. This trend reflects the emergence of veterinary epidemiology as a distinct discipline,
which is crucial for advancing our understanding of zoonotic diseases in camels. However, the authors also caution against the
propensity for poor-quality research in zoonotic disease studies, a concern that merits greater attention from both researchers and
policymakers. Improving the quality of research on camel zoonoses is essential for developing effective interventions and
safeguarding public health.

The article titled "Occurrence of Gastrointestinal Parasites in Camels in the Tianshan Mountains Pastoral Area in China" by (Guowu
et al., 2020) provides a comprehensive examination of the prevalence and types of gastrointestinal parasites affecting camels in a
specific pastoral region of China. The study is significant as it contributes to the understanding of parasitic infections in camels,
particularly in the context of their health and productivity.

The authors conducted an epidemiological survey focusing on one-humped camels (Camelus dromedarius) and Bactrian camels
(Camelus bactrianus), revealing critical insights into the types of gastrointestinal parasites present in these populations.
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Notably, the article highlights the first detection and molecular identification of Borrelia species in Bactrian camels from Northwest
China, expanding the knowledge of zoonotic pathogens associated with these animals. This finding is particularly relevant given the
implications for both animal and human health, as Borrelia species are known to be associated with various diseases. (Li et al.2020)

The study employs rigorous methodologies to assess the prevalence of gastrointestinal parasites, including coprological
examinations and molecular techniques for species identification. This methodological approach enhances the reliability of the
findings and underscores the importance of accurate diagnostic techniques in parasitology. The authors effectively discuss the
epidemiological implications of their findings, linking the presence of these parasites to environmental and management factors that
may influence camel health in pastoral settings (Zhang et al., 2024)(EI-Seify et al.2021).

Moreover, the article delves into the broader context of zoonotic pathogens in dromedary camels, providing a critical review of
existing literature on the subject. This synthesis of information is valuable for researchers and practitioners in the field, as it not only
highlights the current state of knowledge but also identifies gaps that warrant further investigation.

The article "Molecular diagnosis of infectious parasites in the post-COVID-19 era” by provides a comprehensive overview of the
evolving landscape of parasitic infections, particularly in the context of zoonotic diseases and their implications for public health.
The authors highlight the historical significance of parasitic infections, noting their persistence and the serious health consequences
they pose, especially in tropical regions. This background sets the stage for the discussion on the emergence of zoonotic pathogens
and the potential for future outbreaks, particularly in light of the COVID-19 pandemic.

One of the key insights from the article is the intricate and multifaceted interaction between the pandemic disease COVID-19 and
co-infections with various parasites, such as the notorious malaria. The authors astutely present compelling preliminary
investigations, which compellingly suggest that the unfortunate co-occurrence of these infections could potentially result in an
exacerbation of the already challenging clinical outcomes in COVID-19 patients. This alarming revelation sheds light on the
daunting reality that co-infection may lead to a perilous pro-coagulant state within the afflicted individuals. Ultimately, this
consequential finding serves as a poignant reminder for the criticality of comprehending the intricate dynamics of co-existing
infections, especially as the ever-evolving climatic changes relentlessly expand the geographical range of tropical diseases around
the globe. The learned authors cogently argue that these intricate interactions and interplay among different infections mandate the
need for an exhaustive and meticulous understanding of how parasitic infections, in their unique and distinct manifestations, may
undeniably influence the overall susceptibility to viral infections. Explicably, such comprehensive understanding of these complex
relationships is crucial and indispensable for the formulation and implementation of effective public health strategies. Only through
a profound comprehension of these intricate and delicate web of interactions can we hope to mitigate the devastating impact of these
concurrent infections on the susceptible population, thereby effectively safeguarding public health and welfare. (Lightowlers et
al.2021)

The review emphasizes the evolution of detection methods for parasitic infections, transitioning from traditional microscopy to
advanced molecular diagnostics. The authors advocate for the use of molecular techniques that target specific genes or genomes,
citing their advantages in terms of accuracy, sensitivity, and affordability. This shift is particularly relevant in the context of
emerging zoonotic diseases, where timely and precise detection is crucial for effective management and response. The authors note
that while significant advancements have been made in the molecular detection of parasites, the application of these techniques
remains limited to a few pathogens, highlighting a gap that warrants further research.

Moreover, in addition to discussing the implications of antimalarial drug resistance, the article delves into the specific concerns
surrounding Plasmodium species. The authors strongly advocate for large-scale molecular epidemiological studies that can provide
a comprehensive understanding of the multifaceted nature of drug resistance across various regions. Such studies are vital for the
development of targeted antimalarial programs that can effectively combat this growing problem. This aspect of the review holds
immense significance, considering the perpetual challenges posed by malaria and other parasitic infections. It serves to underscore
the urgent requirement for a well-coordinated approach to surveillance and management strategies, ensuring the utmost efficiency in
mitigating the devastating impact of these diseases on global health.

1. CONCLUSION
The detection of blood parasites in camels has emerged as a critical area of research, particularly due to its implications for animal
health and zoonotic disease transmission. The systematic review by provides a foundational understanding of camel trypanosomiasis
in Ethiopia, detailing the prevalence of Trypanosoma evansi and emphasizing the necessity for improved diagnostic methods to
effectively manage camel health . This study highlights the significant impact of these infections on the livelihoods of pastoral
communities, thereby underscoring the broader socio-economic consequences of undetected blood parasites.
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In a complementary study, presents insights into vector-borne bacteria in camels in Iran, revealing a 15% infection rate with
Anaplasmataceae bacteria. Their work illustrates the limitations of traditional diagnostic methods, advocating for the integration of
molecular techniques to enhance detection capabilities. This is particularly relevant given the zoonotic potential of the identified
pathogens, which poses risks not only to camel health but also to public health in regions with close human-camel interactions.

The review by expands the discourse by documenting 16 zoonotic pathogens in Kenyan dromedary camels, with a notable emphasis
on brucellosis as a significant public health concern. This finding is critical as it highlights the increasing recognition of zoonotic
risks associated with camel populations, particularly in regions where human and animal interactions are prevalent . The authors
note a marked improvement in the quality of research addressing these zoonotic threats, which is essential for developing effective
surveillance and control measures.

In China, focus on the epidemiology of gastrointestinal parasites in camels, marking the first molecular identification of Borrelia
species in Bactrian camels. Their findings reinforce the need for comprehensive studies that encompass both gastrointestinal and
blood parasites, thereby providing a holistic view of the health challenges faced by camel populations. This research contributes to
the understanding of the broader implications of parasitic infections on camel health and productivity.

Lastly, the review by discusses the advancements in molecular diagnostics for infectious parasites, particularly in light of the
COVID-19 pandemic. They emphasize the need for enhanced detection technologies, which have historically been overshadowed
by bacterial and viral pathogen research. Their call for increased research efforts to refine molecular tools for detecting blood
parasites is crucial for global health security, especially as zoonotic diseases continue to pose significant threats.

In conclusion, the collective findings from these studies underscore the critical need for improved diagnostic methods and a greater
focus on the zoonotic implications of blood parasites in camels. The integration of molecular techniques into routine diagnostic
practices is essential for enhancing detection capabilities and ensuring the health of camel populations, which are vital to the
livelihoods of many pastoral communities. Furthermore, the growing body of research highlights the interconnectedness of animal
health and public health, necessitating a coordinated approach to surveillance and management of zoonotic diseases.
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