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When Camels Know You Care: A Heartfelt Bond 
with Camels and a Mission to Heal

Fig 1 vividly reflects my deep affection for camels 
and the strong social bond I share with them. Over the 
years, I have developed not only a scientific interest 
in camels but also a personal connection that goes 
beyond research. Every visit to camel farms brings 
moments of genuine warmth—camels approaching 
me with affection, recognising my presence, and 
initiating physical contact. This behaviour strengthens 
my belief in a unique hypothesis: that camels can 
sense human emotions and remember individuals 
who treat them with kindness. In other words, camels 
can recognise that I love them, and I want to treat their 
diseases. Their response to my visits is always joyful, 
further confirming the emotional intelligence of these 
miraculous animals.

Beyond this emotional connection, my 
professional commitment lies in treating camel 

diseases and exploring innovative drug therapies to 
improve their health. I am dedicated to advancing 
research that leads to the development of effective, 
camel-specific medications. My presence in the field 
with camels represents more than routine work—it is 
a convergence of passion, compassion, and scientific 
purpose aimed at serving the well-being of camels 
through discovery and care.

Publications and its metrics
Between 2014 and 2024, my scientific journey in 

camel research has been marked by the publication of 
54 documents across 26 sources, reflecting a consistent 
annual growth rate of 23.11% (Fig 2). This body of 
work, shaped through collaboration with 99 co-
authors and a high international co-authorship rate 
of 90.74%, underscores the global relevance and 
cooperative spirit of this research. With an average 
of 4.56 co-authors per publication and over 1,900 
references cited, my work demonstrates both depth 
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ABSTRACT
This article presents my personal and scientific perspective as a pharmacologist and drug discovery specialist 

for camel research. My main aim over the last ten years was to provide a multidisciplinary contributions for the 
advancement of camel health through pharmacology, molecular modelling, bioinformatics, and veterinary medicine. 
Between 2014 and 2024, this research resulted in 54 publications across 26 journals with a strong international 
collaboration network involving 99 coauthors. The main areas of research were drug discovery for Middle East 
Respiratory Syndrome Coronavirus (MERS-CoV), pharmacokinetics of veterinary drugs in camels, bibliometric 
research on camel science around the globe, meta-analyses for the therapeutic applications of camel milk, camels as 
hosts for zoonotic diseases, trypanosomiasis as a neglected disease in camels, identification of antiparasitic molecules, 
molecular modeling of pathogen–host interactions including the understanding of camel-specific metabolic pathways. 
The use of a One Health strategy through these multidisciplinary contributions resulted in the discovery of new 
therapeutic options for camel diseases. The research also led to 15 patents in drug discovery, including United 
States patents targeting MERS-CoV fusion inhibition and broad-spectrum antitrypanosomal compounds relevant to 
camel health. These interdisciplinary studies combined with my experimental pharmacology findings represent an 
integrated effort in computational drug discovery, in vitro investigative pharmacology, and One Health approach 
applied to camel diseases that deserves a new therapeutic option. Personally, I am grateful for the opportunities 
I was blessed with through this journey and I look forward to further efforts and discoveries that will contribute 
effectively to camel health and welfare.
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and breadth in scholarly engagement. The average 
document age of 4.3 years, highlighting the sustained 
influence and evolving nature of my contributions to 
camel health and pharmacological sciences.

My research keywords
The word cloud illustrates the central themes 

and research interests that have shaped my scholarly 
contributions over the past decade, with “camel” 
emerging as the dominant keyword, reflecting 
a strong focus on camel health and biology (Fig 
2). Other prominent terms such as “molecular 
modeling,” “pharmacokinetics,” “molecular 
dynamics,” and “drug discovery” highlight the 
integration of computational and pharmacological 
approaches in my work. Key disease-related 
terms like “coronavirus,” “MERS-CoV,” “SARS-
CoV-2,” and “Trypanosoma evansi” underscore my 
engagement with infectious diseases of zoonotic and 
veterinary importance. Additionally, the presence of 
keywords such as “meta-analysis,” “bioinformatics,” 
“pharmacokinetics,” “molecular dynamics,” 
and “vaccines” emphasises the methodological 
diversity, while topics like “camel milk,” “docking,” 
and “cephalosporins” reflect my exploration of 
therapeutics and natural products within the context 
of camel medicine and one health.

The citation metrics
The publications received a total of 1,033 

citations. The highest-cited paper has 295 citations, 
and the second-highest has 148. Five papers have 
over 50 citations, while 11 papers have 20 or more. In 
contrast, 14 papers have fewer than 3 citations, and 
5 papers have zero citations, mostly from 2024. The 
mean citation count per paper is approximately 19.1, 
while the median is 5. Such high citation count in 
some papers is attributed to the impact of the recently 
emerged viral infections.

Research themes and clusters
My research can be divided into five clusters 

(Fig 2). Cluster 1 includes high-impact topics related 
to viral infections, such as COVID-19, SARS-CoV-2, 
MERS-CoV, coronavirus, bioinformatics, and 
molecular dynamics, all of which are associated with 
high citation rates and significant scholarly attention, 
especially during and after the pandemic period. 
Cluster 2 centres around camel-related research, 
encompassing terms like camel, cephalosporins, 
and pharmacokinetics. Cluster 3 brings together 
keywords such as camel milk, meta-analysis, vaccine, 
and MERS-CoV. Cluster 4 contains drug discovery-

oriented terms and efforts against camel parasites 
such as drug discovery, pyrimidine, and Trypanosoma 
evansi. Lastly, Cluster 5 features molecular and 
enzymatic research themes with keywords like 
cytochrome P450, docking, and molecular modeling.

The annual scientific production
The annual scientific production ranged from 

1-4 annual articles from 2014 to 2019, followed 
by a sharp rise in 2020 with 14 published articles. 
From 2021 to 2024, the output remained significant, 
contributing consistently to a total of 54 publications 
over the period (Table 1).

The sources of publications
The publications were distributed across 26 

journals, with the Journal of Camel Practice and 
Research leading with 12 articles, followed by 
Frontiers in Veterinary Science with 6 articles. Other 
notable sources include Biological and Pharmaceutical 
Bulletin, Journal of Medical Virology, Open 
Veterinary Journal, Tropical Animal Research and 
Production, Biomolecules and Therapeutics, and 
Computational Biology and Chemistry (Table 1).

Top coauthors
While 99 coauthors were identified the most 

frequent co-authors are Al-Taher A (20), Al-Nazawi 
M (11), Marzok M (7), Albokhadaim I (5), Fayez 
M (5), and Venugopala KN (5). Other notable co-
authors include Al Khodair KM, Alhojaily S, Kitade 
Y, Kwon H-J, Morsy MA, and Park BK, each with 4 
publications (Table 1).

Patents
I was granted 15 patents in drug discovery. Two 

United States patents are highly relevant to camel 
health and disease control. The first, US10975126B1, 
titled “MERS-CoV Inhibitor Peptides”, involves the 
development of peptide-based inhibitors targeting 
the Middle East Respiratory Syndrome Coronavirus 
(MERS-CoV), a zoonotic virus for which camels 
are known reservoirs. The second, US11801249B1, 
titled “Broad-spectrum antitrypanosomal compounds”, 
addresses the treatment of trypanosomiasis, 
a parasitic disease significantly affecting camels, 
by introducing novel compounds with broad-
spectrum efficacy against Trypanosoma species. Both 
inventions contribute critically to the advancement 
of camel-related biomedical research and veterinary 
therapeutics (Fig 3). The full details of publications 
and patents can be accessed through my Scopus 
author search (https://www.scopus.com/authid/
detail.uri?authorId=22937486100). 
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that polyanionic types significantly reduced MERS-
CoV plaque formation without cytotoxic effects, 
highlighting their potential as promising antiviral 
agents.

Further, in 2020, we identified new small-
molecule fusion inhibitors targeting the MERS-CoV 
spike (S) protein through structure-based virtual 
screening (Kandeel et al, 2020b). Screening 1.56 million 
compounds led to the identification of three potent 
inhibitors (compounds 22, 73, and 74) that effectively 
reduced MERS-CoV plaque formation by targeting 
the fusion process and no observed cytotoxicity in 
HEK293 and Vero cells.

In 2021, our group conducted a comprehensive 
study to develop potent peptides aimed at inhibiting 
MERS-CoV fusion (Kandeel et al, 2021c). The study 
designed eleven mutated peptides targeting the HR1 
domain of the MERS-CoV spike protein, several of 
which showed nanomolar IC50 values and over 95% 

MERS-CoV
Preliminary data from our earlier studies 

highlight the potential of targeting the viral fusion 
process as an effective strategy against MERS-CoV. 
Through this approach, we have identified several 
first-generation inhibitors that exhibit promising 
antiviral activity (Kandeel 2023; Kandeel et al, 2020a; 
Kandeel et al, 2020b; Kandeel et al, 2021c). In 2017, 
we used molecular dynamics simulations to study 
the structural flexibility of MERS-CoV NSP3 and 
its interaction with ubiquitin, revealing unique 
conformational changes and immune evasion 
mechanisms. The findings emphasise the distinct 
flexibility of MERS-CoV papain-like protease (Plpro) 
compared to SARS-CoV, offering insights crucial for 
designing effective antiviral inhibitors (Alfuwaires et 
al, 2017). In 2020, we explored the antiviral activities 
of various dendrimers against MERS-CoV (Kandeel 
et al, 2020a). Our evaluation of dendrimers showed 

Table 1.	 The statistics of scientific production.

Annual Scientific Production Sources of publications
Year Articles Journal Articles
2014 1 JOURNAL OF CAMEL PRACTICE AND RESEARCH 12
2015 1 FRONTIERS IN VETERINARY SCIENCE 6
2016 2 BIOLOGICAL AND PHARMACEUTICAL BULLETIN 3
2017 4 JOURNAL OF MEDICAL VIROLOGY 3
2018 1 OPEN VETERINARY JOURNAL 3
2019 2 TROPICAL ANIMAL HEALTH AND PRODUCTION 3
2020 14 BIOMOLECULES AND THERAPEUTICS 2
2021 8 COMPUTATIONAL BIOLOGY AND CHEMISTRY 2
2022 6 PAKISTAN VETERINARY JOURNAL 2
2023 7 VETERINARY WORLD 2
2024 8 ACTA VETERINARIA HUNGARICA 1
Total 54 ACTA VIROLOGICA 1

Top coauthors ANIMALS 1
Coauthor Articles EXPERT OPINION ON DRUG DISCOVERY 1

AL-TAHER A 20 FRONTIERS IN PHARMACOLOGY 1
AL-NAZAWI M 11 INTERNATIONAL IMMUNOPHARMACOLOGY 1
MARZOK M 7 INTERNATIONAL JOURNAL OF PHARMACOLOGY 1
ALBOKHADAIM I 5 JOURNAL OF ANIMAL AND PLANT SCIENCES 1
FAYEZ M 5 JOURNAL OF BIOMOLECULAR STRUCTURE AND DYNAMICS 1
VENUGOPALA KN 5 JOURNAL OF VIROLOGICAL METHODS 1
AL KHODAIR KM 4 LETTERS IN DRUG DESIGN AND DISCOVERY 1
ALHOJAILY S 4 LIFE SCIENCES 1
KITADE Y 4 ONE HEALTH 1
KWON H-J 4 PEERJ 1
MORSY MA 4 SLOVENIAN VETERINARY RESEARCH 1
PARK BK 4 TROPICAL BIOMEDICINE 1
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Fig 1.	 In the company of camels: love, research, and discovery. Fig 2.	 Summary of my camel research.

inhibition of plaque formation at 10 µM without 
cytotoxicity, effectively blocking viral fusion and 
entry.

Kandeel et al (2022) conducted a meta-analysis 
to determine the prevalence and seroprevalence 
of MERS-CoV in camels and humans across sub-
Saharan Africa and the Middle East (Kandeel, 
2022). This meta-analysis of 13 studies revealed a 
moderate MERS-CoV prevalence (38.14%) and high 
seroprevalence (80.66%) in camels, with limited 
zoonotic transmission to humans, highlighting the 
need for further research to better understand and 
control MERS-CoV transmission dynamics. Finally, 
an important review was published in Expert Opinion 
on Drug Discovery discussed the major developments 
and gaps in the discovery of drugs against MERS-
CoVs (Kandeel 2023).

Pharmacokinetics
Over the past years, I have conducted research 

on the pharmacokinetics of drugs in camels, 
addressing a critical knowledge gap in veterinary 
pharmacology. My work has included in-depth 
studies on various antibiotics and sedatives, such as 
cefquinome, cefotaxime, acepromazine, and ceftiofur. 

These studies revealed distinctive pharmacokinetic 
features in camels, including rapid drug distribution, 
prolonged elimination half-lives, and noticeable tissue 
distribution compared to other species. Such findings 
underscore the necessity of camel-specific dosing 
regimens to ensure efficacy and safety (Altayban et 
al, 2020a; Altayban et al, 2020b; Kandeel et al, 2021a; 
Kandeel et al, 2021b).

Bibliometric studies 
My efforts in the field of bibliometric studies 

of camel research have led to several analyses 
exploring regional and global trends in camel-related 
research. I conducted bibliometric studies across 
North America, South Asia, North Africa and China, 
utilising tools like VOSviewer and Bibliometrix to 
examine publication patterns, collaborative networks, 
thematic evolution, and disciplinary intersections. 
These analyses highlighted a growing global interest 
in camel research beyond traditional regions, 
with North America showing strong international 
collaborations, South Asia focusing on camel milk’s 
therapeutic properties and molecular biology, and 
North Africa emphasising physiology, reproduction, 
and disease control. In addition, China enriched camel 
research with unique genomics and food analysis 
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studies (Alsaleem and Kandeel, 2024; Kandeel, 2024a; 
Kandeel et al, 2023; Kandeel, 2024b; Naji et al, 2024).

Meta-analysis
My efforts in the field of meta-analysis of 

camel-related topics have focused on systematically 
evaluating the therapeutic and zoonotic implications 
of camel milk and MERS-CoV infections. I 
conducted several reviews and meta-analyses to 
assess camel milk’s efficacy in treating diabetes and 
autism symptoms, as well as the prevalence and 
seroprevalence of MERS-CoV in camels and humans. 
The results demonstrated that camel milk significantly 
improves HbA1c% in diabetic patients and shows 
potential in alleviating autism symptoms, though 
with varying statistical significance. Additionally, the 
results highlighted the high prevalence of MERS-CoV 
in camels but noted limited zoonotic transmission to 
humans (Alkattan et al, 2023; Kandeel et al, 2024).

Antiparasitic agents in camels
I have focused extensively on the treatment of 

camel parasites, particularly trypanosomiasis and 
camel nasal bots. My research includes the discovery 
of novel antitrypanosomal compounds with broad-
spectrum activity (USA patent). Additionally, I have 
compared the efficacy of various available drugs to 
optimise therapeutic strategies (Aljasim et al, 2024).

Neglected camel diseases
My research has shed light on the overlooked 

burden of neglected camel diseases, which often 

lack adequate diagnostic tools, treatments, and 
surveillance despite their economic and zoonotic 
impacts. By investigating pathogens like Trypanosoma 
evansi, the research uncovered critical metabolic 
pathways that could serve as drug targets, while the 
work on Rift Valley fever virus (RVFV) and bovine 
viral diarrhea virus (BVDV) highlighted understudied 
transmission risks in camel populations. Despite the 
high prevalence of these diseases, limited funding 
and research focus persist, leaving gaps in vaccine 
development and control strategies. 

Immunology and vaccine response
Through systematic reviews, we evaluated 

the efficacy of various vaccine platforms, including 
MVA-based vaccines, ChAdOx1, and DNA 
vaccines (GLS-5300), in eliciting robust immune 
responses. These vaccines induce strong antibody 
and cellular immunity, though durability and 
cross-protection remain challenges. Additionally, 
we explored the immunomodulatory effects of 
camel milk, revealing its potential to enhance anti-
inflammatory and antioxidant biomarkers, which 
could complement vaccine strategies. By integrating 
bioinformatics and molecular dynamics, we also 
identified critical epitopes in viral proteins, such 
as the MERS-CoV spike or N protein, guiding the 
design of next-generation vaccines with improved 
specificity and efficacy. Beyond MERS-CoV, our 
studies on camel leukocyte responses and host-
pathogen interactions provided foundational insights 
into innate and adaptive immunity in dromedaries. 
For instance, our investigation into cyclooxygenase 
inhibitors (e.g., lornoxicam) revealed their role in 
modulating leukocyte function, requiring attention 
for immunosuppression.

Molecular modelling
Molecular modeling has been instrumental in 

deciphering the structural and functional dynamics 
of key microbial and host proteins, particularly 
in the context of MERS-CoV, Trypanosoma 
specific and camel-specific metabolic pathways. 
Using computational techniques such as molecular 
dynamics simulations, docking studies, and 
comparative genomics, critical mechanisms of viral 
entry, drug resistance, host adaptation and specific 
metabolic differences were uncovered. For instance, 
studies on MERS-CoV fusion proteins, papain-like 
protease, and helicase revealed conserved binding 
sites and allosteric pockets, enabling the rational 
design of small-molecule inhibitors and peptide-
based antivirals. Additionally, modeling of camel 

Fig 3.	 The MERS-CoV spike and the Trypanosoma`s nucleic 
acids metabolising enzymes were the main focus of 
investigations, publications and patents.



82 / April 2026	 Journal of Camel Practice and Research

cytochrome P450 enzymes, haemoglobin, insulin, 
insulin receptor and host and parasite nucleotides 
metabolising enzymes provided insights into species-
specific drug metabolism and enzyme functions (Al-
Hizab and Kandeel 2022; Kandeel et al, 2022; Kandeel 
and Suganuma 2024).
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