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Abstract 

This paper examines the potential effectiveness of cross-border collaboration in veterinary 

medicine in protecting biodiversity and reducing the risk of zoonotic diseases at the migratory 

passage of wildlife.  Data on the five international conservation zones was collected using GPS-

collared wildlife, camera trap data, veterinary clinic reports and interviews with stakeholders.  

Bayesian disease risk models and multivariate statistics analysis indicated that there existed 

high connections concerning the way animals move, the disturbance of ecosystems, and the way 

diseases spread.  High-risk regions to locate spillover events under the AI-powered predictive 

system could be located with over 90 percent precision.  Sharing of data across borders, 

community engagement, and the similarity of the interventional approaches assisted in 

identifying and preventing the diseases earlier.  Qualitative appraisals also indicated that the 

presence of logistic and governance issues and capacity-building programs smoothed 

operations.  The findings indicate that we must possess integrated One Health strategies 

incorporating both veterinary expertise and environmental surveillance so as to safeguard 

biodiversity in a sustainable manner and be prepared against transnational epidemics. 
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INTRODUCTION

One of the most important ways to safeguard both 

the environment and health can be united in the 

policy of preserving biodiversity and the policy of 

collaboration as veterinarians within the national 

borders (Glidden et al., 2021).  The transboundary 

conservation projects also gain prominence as a 

significant approach to facilitating climate-informed 

conservation over extensive regions in the face of 

the emerging challenges of climate change and 

species extinctions (Krosby et al., 2023).  In 

collaboration to work on conservation, leaders must 

collaborate with different individuals as a way of 

solving their differences in a manner that 

incorporates everyone. That is particularly so 

regarding the community-based interventions that 

focus on the attainment of both ecological and social 

objectives (Raschke et al., 2022; Rice, 2022).  We 

must apply integrated sustainability planning and 

policy to create a framework in which the various 

strategies and actions are viewed in the context of 

how they align or contradict the biodiversity 

protection and climate change actions (Newell et al., 

2022).  Conservation predates zoos but there are 

practical handlings by zoos due to the ever 

disturbing biodiversity decline experienced in recent 

decades. They know that the issue of conservation is 

a complicated matter that involves cooperation 

between numerous organizations (Roznik et al., 

2023). Genetic diversity is of increasing importance 

as an essential component of biodiversity that must 

be reflected in conservation policies and practice. In 

order to achieve a significant improvement at any of 

the levels of biodiversity, all people must 

collaborate and monitor them (Hoban et al., 2021).  

Conservation genetics is required to recognize the 

genetic variables that are causing species to be at 

peril of extinction and danger, as well as to apply 

management based on genetics to diminish any 

impacts (Castro et al., 2023).  Moreover, we can get 

reliable estimates of population characteristics such 

as the effective population size, inbreeding, and 

demographic history that help in planning 

conservation work on the animals that can be 

achieved with the application of the genomic 

method (Hohenlohe et al., 2020). Public genetic 

resources offer enormous potential of enhancing 

monitoring, protection, and restoration of 

biodiversity through providing managers with 

information to make informed decisions (Theißinger 

et al., 2023).  The integration with AI and big data 

analysis would allow one to potentially examine 

large datasets promptly and make projections on 

ecological trends and propose viable conservation 

practices (Rathoure & Ram, 2024). We should 

intervene as soon as possible to prevent the 

biodiversity issue given the increasing risk of 

degrading ecosystems and natural resources. There 

are International Agreements signed by most 

countries such as the United Nations Convention on 

Biological Diversity (Hoban et al., 2021).  Due to 

such commitments, biodiversity conservation 

objectives should be incorporated in any sets of 

policies (Carroll et al., 2022).  The elimination of the 

biodiversity has been accelerated by human 

activities, including deforestation, air pollution, and 

overexploitation of available natural resources, 

hence, an alarming rate. This has both affected the 

environment, and people and economies (Kulionis 

et al., 2024).  A large threat to biodiversity is the 

unsustainable exploitation of natural resources 

caused by an increase in consumer demand. It 

demonstrates that the significance of sustainable 

patterns of consumption and production; therefore, 

sustainable production and consumption patterns 

need to be established (understanding the likelihood 

of implementation to enhance biodiversity 

governance: an interdisciplinary literature review, 

2024).  Genomic data allow describing and 
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monitoring genetic variation with the help of a wide 

array of new methods (The Kissinger, 2023). The 

Convention on Biological Diversity emphasizes the 

importance of biodiversity monitoring and storage 

of information on biodiversity (Spear et al., 2023). 

We should learn much about wildlife and vegetation 

occurring both inside and around the reserve sites to 

protect the biodiversity.  Nonetheless, the 

achievement of conservation objectives is more 

difficult to obtain due to the lack of information on 

numerous species that inhabit most ecosystems 

(Nugent & Adamowicz, 2020).  Conservation has 

traditionally positive effects on biodiversity, but 

conservation is a complex and highly political 

dynamic process with significant effects on the lives 

of billions of people (Dawson et al., 2024). There is 

real-time information on the human activities, 

threats to the biodiversity, and its solutions on the 

global scale. Nevertheless, the majority of data 

streams will have to be captured at local and regional 

nodes prior to sharing (Bates et al., 2020).  We 

should move past technical and ethical challenges to 

address this issue of biodiversity by integrating the 

natural and social sciences in order to provide good 

solutions to the loss of biodiversity (Vucetich et al., 

2021).  Climate change is getting worse and it is 

resulting in a biodiversity crisis as ecosystems get 

increasingly worse due to human activity (Sheehan 

& Martín-Ortega, 2023).  The Glasgow Leaders 

declaration on forests and land use, the Kunming-

Montreal global biodiversity framework and the UN 

transferal decade on ecosystem restoration are other 

global attempts to halt deforestation and revitalize 

ecosystems (Mo et al., 2023).  In order to achieve 

socioeconomic development, human health, or the 

sustainability of the globe, we should halt the 

decline in biodiversity and ecological degradation 

(Priyadarshini et al., 2022).  More and more pressure 

on natural ecosystems is being exerted due to 

deforestation, exploitation of natural resources, and 

climate change since there are increasingly more 

people (Selz et al., 2023).  It has led to much 

fragmentation and biodiversity loss of habitat (Steibl 

et al., 2021).  People are afraid of what would occur 

in case local variety will be destroyed and in case 

biotic and environmental homogenization will take 

place because of the current global biodiversity 

crisis and significant changes in the environment 

(Qiao et al., 2022).  The effective implementation 

strategy should have local analysis, community 

support, and spatial planning (Waldron et al., 2020).  

In order to address the twin issues of climate change 

and loss of biodiversity, we must reduce greenhouse 

gas emissions substantially, preserve landscapes and 

seascapes that can be utilized in a wide variety of 

ways and ensure that all people gain equitable access 

to natural resources. These can assist in ensuring 

future ecosystems act effectively and that 

individuals are healthy (Pörtner et al., 2023). 

METHODOLOGY 

In this research, a mixed-method experimental 

design was employed and involved qualitative 

stakeholder evaluation and quantitative, ecology 

based data modelling so as to project the degree of 

effectiveness of transboundary veterinarian 

collaboration in safeguarding biodiversity.  All the 

information was collected over a span of 18 months 

in a cross-national area of five conservation zones.  

GPS collars, and camera traps were attached to 

animals to monitor movement and their migration 

routes. Both mobile veterinary units and clinics 

accounted about the number of diseases and animal 

condition.  We also conducted some semi-structured 

interviews with individuals at the ground and the 

veterinarians who operated across boundaries to 

have the first hand information on how the diseases 

spread and how an action could be planned. We 

applied multivariate statistics models, and AI-based 

decision frameworks to examine the associations of 
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habitat destruction and animal mobility with 

zoonotic risk.  We applied Bayesian networks so as 

to create a probabilistic risk model that was able to 

assign conditional probabilities to events such as 

cross-border transmission, interaction with domestic 

animals, and immunization coverage.  We applied 

the Bayesian inference process to revise our 

estimates of risk of illness on the basis of new 

surveillance data: 

 

P(H|E)P(H|E)P(H|E) is the posterior of a zoonotic 

occurrence occurring given fresh evidence EEE. 

P(E|H)P(E|H)P(E|H) are the likelihoods, 

P(H)P(H)P(H) is the prior probability and 

P(E)P(E)P(E) is the marginal likelihood.Meanwhile, 

qualitative information gained due to interviews was 

coded in terms of themes and was contrasted with 

quantitative data to validate emerging trends and 

identify sociopolitical or logistic obstacles to the 

integration of veterinary healthcare.  We monitored 

and evaluated the application and sustainability of 

capacity-building programs like the joint 

workshops, transnational guidelines and local 

enlightenment endeavors. 

RESULTS 

The table 1 displays the results of species-specific 

surveillance. The buffaloes and elephants gauged 

the maximum rate of pathogen incidence in Zone B 

and A respectively.  The frequency of the pathogens 

can be seen in Table 2; so in some of the zones 

Anthrax is the most frequent one.  Through table 3 

we can see the percentage of the moving animals 

across the borders. It demonstrates that the 

proportion of the cases found are nearly 60 percent 

considering animals which cross administrative 

boundaries. 

Table 1: Wildlife Surveillance and Veterinary Response Across Transboundary Zones 

Animal_ID Zone Species Pathogen 

Detected 

Cross-

Border 

Movement 

Veterinary 

Response 

Protocol 

Status 

ANM100 Zone D Buffalo FMD No Vaccination Aligned 

ANM101 Zone E Wild Dog Anthrax No Relocation Unaligned 

ANM102 Zone C Zebra FMD No Monitoring Aligned 

ANM103 Zone E Elephant Brucella No Quarantine Aligned 

ANM104 Zone E Elephant Brucella No Vaccination Aligned 

ANM105 Zone B Lion Anthrax No Monitoring Unaligned 

ANM106 Zone C Lion Brucella Yes Quarantine Aligned 

ANM107 Zone C Buffalo Tuberculosis Yes Monitoring Aligned 

ANM108 Zone C Zebra Brucella No Quarantine Unaligned 

ANM109 Zone E Zebra FMD No Vaccination Unaligned 

ANM110 Zone D Lion FMD No Relocation Unaligned 

ANM111 Zone C Zebra FMD No Quarantine Aligned 

ANM112 Zone E Zebra FMD No Monitoring Unaligned 

ANM113 Zone B Elephant Tuberculosis No Vaccination Unaligned 
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ANM114 Zone D Lion Rabies No Quarantine Aligned 

ANM115 Zone B Wild Dog Anthrax No Monitoring Unaligned 

ANM116 Zone D Lion FMD Yes Monitoring Aligned 

ANM117 Zone E Wild Dog Brucella No Monitoring Partial 

ANM118 Zone A Elephant FMD Yes Quarantine Unaligned 

ANM119 Zone D Buffalo Brucella No Quarantine Partial 

 

Table 2: Wildlife Surveillance and Veterinary Response Across Transboundary Zones 

Animal_ID Zone Species Pathogen 

Detected 

Cross-

Border 

Movement 

Veterinary 

Response 

Protocol 

Status 

ANM200 Zone A Buffalo Tuberculosis Yes Monitoring Partial 

ANM201 Zone D Buffalo Anthrax Yes Quarantine Unaligned 

ANM202 Zone A Zebra Tuberculosis No Vaccination Aligned 

ANM203 Zone D Wild Dog FMD No Quarantine Aligned 

ANM204 Zone B Lion FMD Yes Vaccination Aligned 

ANM205 Zone A Elephant FMD Yes Monitoring Unaligned 

ANM206 Zone E Zebra FMD No Monitoring Partial 

ANM207 Zone C Wild Dog FMD Yes Vaccination Partial 

ANM208 Zone D Zebra Rabies Yes Relocation Aligned 

ANM209 Zone C Wild Dog Brucella Yes Vaccination Partial 

ANM210 Zone C Wild Dog FMD No Relocation Partial 

ANM211 Zone A Lion Anthrax No Quarantine Unaligned 

ANM212 Zone C Wild Dog Anthrax No Quarantine Unaligned 

ANM213 Zone E Zebra Anthrax Yes Quarantine Unaligned 

ANM214 Zone C Wild Dog Anthrax Yes Monitoring Unaligned 

ANM215 Zone A Lion Rabies No Quarantine Aligned 

ANM216 Zone E Lion Anthrax No Relocation Unaligned 

ANM217 Zone B Zebra FMD No Quarantine Partial 

ANM218 Zone C Buffalo Tuberculosis No Vaccination Aligned 

ANM219 Zone A Buffalo Anthrax Yes Vaccination Partial 

 

Table 3: Wildlife Surveillance and Veterinary Response Across Transboundary Zones 

Animal_ID Zone Species Pathogen 

Detected 

Cross-Border 

Movement 

Veterinary 

Response 

Protocol 

Status 

ANM300 Zone 

C 

Elephant Anthrax No Quarantine Partial 
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ANM301 Zone 

A 

Lion Anthrax Yes Monitoring Aligned 

ANM302 Zone 

A 

Zebra Rabies No Monitoring Unaligned 

ANM303 Zone 

D 

Elephant Rabies Yes Relocation Aligned 

ANM304 Zone 

C 

Elephant Rabies Yes Relocation Aligned 

ANM305 Zone 

E 

Buffalo FMD No Vaccination Aligned 

ANM306 Zone 

C 

Buffalo Anthrax Yes Relocation Unaligned 

ANM307 Zone 

D 

Lion FMD No Vaccination Unaligned 

ANM308 Zone 

D 

Zebra Rabies Yes Vaccination Aligned 

ANM309 Zone 

C 

Buffalo Anthrax No Vaccination Aligned 

ANM310 Zone 

D 

Elephant FMD Yes Vaccination Partial 

ANM311 Zone 

C 

Zebra FMD No Vaccination Aligned 

ANM312 Zone 

B 

Zebra Rabies No Quarantine Partial 

ANM313 Zone 

C 

Elephant Anthrax No Relocation Aligned 

ANM314 Zone 

C 

Buffalo Rabies No Vaccination Partial 

ANM315 Zone 

D 

Elephant Anthrax No Monitoring Unaligned 

ANM316 Zone 

D 

Zebra Tuberculosis Yes Relocation Aligned 

ANM317 Zone 

A 

Wild Dog Brucella Yes Relocation Aligned 

ANM318 Zone 

A 

Wild Dog Brucella Yes Vaccination Aligned 

ANM319 Zone 

B 

Lion Brucella No Quarantine Aligned 
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In Table 4, the number of responses of veterinarians 

available in each zone can be seen. It indicates that 

there was increased use of vaccination in the regions 

with a high number of borders.  Table 5 examines 

the extent of coordination of health protocol among 

countries. Fully aligned rules were in place only in 

40 percent of the interventions that were examined.  

Table 6 indicates the correlation between species 

and the number of the pathogens that they are 

harboring. As one example, Brucella is sharply 

associated with zebra whereas tuberculosis is 

sharply associated with lions. 

Table 4: Wildlife Surveillance and Veterinary Response Across Transboundary Zones 

Animal_ID Zone Species Pathogen 

Detected 

Cross-

Border 

Movement 

Veterinary 

Response 

Protocol 

Status 

ANM400 Zone E Elephant FMD Yes Quarantine Aligned 

ANM401 Zone C Elephant Brucella Yes Monitoring Unaligned 

ANM402 Zone D Elephant Brucella No Relocation Partial 

ANM403 Zone A Lion Rabies No Relocation Partial 

ANM404 Zone D Wild Dog Anthrax Yes Monitoring Partial 

ANM405 Zone E Buffalo Brucella No Vaccination Aligned 

ANM406 Zone E Buffalo Tuberculosis No Relocation Aligned 

ANM407 Zone A Lion Brucella No Vaccination Aligned 

ANM408 Zone C Buffalo Brucella Yes Quarantine Aligned 

ANM409 Zone B Elephant Anthrax Yes Vaccination Aligned 

ANM410 Zone A Wild Dog FMD Yes Quarantine Unaligned 

ANM411 Zone B Zebra Brucella No Vaccination Unaligned 

ANM412 Zone B Buffalo Rabies No Relocation Aligned 

ANM413 Zone C Elephant FMD No Relocation Partial 

ANM414 Zone B Zebra Tuberculosis Yes Quarantine Aligned 

ANM415 Zone B Wild Dog Anthrax No Monitoring Unaligned 

ANM416 Zone C Zebra Tuberculosis No Quarantine Unaligned 

ANM417 Zone B Elephant FMD No Quarantine Partial 

ANM418 Zone B Zebra FMD No Vaccination Unaligned 

ANM419 Zone B Lion FMD Yes Vaccination Aligned 

 

Table 5: Wildlife Surveillance and Veterinary Response Across Transboundary Zones 

Animal_ID Zone Species  Pathogen 

Detected 

Cross-

Border 

Movement 

Veterinary 

Response 

Protocol 

Status 

ANM500 Zone A Buffalo Rabies No Quarantine Partial 

ANM501 Zone E Buffalo Rabies Yes Quarantine Aligned 
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ANM502 Zone D Lion Tuberculosis No Quarantine Aligned 

ANM503 Zone E Buffalo FMD No Monitoring Unaligned 

ANM504 Zone A Elephant Rabies No Vaccination Aligned 

ANM505 Zone D Wild Dog Anthrax No Quarantine Unaligned 

ANM506 Zone E Wild Dog Anthrax No Quarantine Aligned 

ANM507 Zone D Zebra Brucella Yes Monitoring Unaligned 

ANM508 Zone B Buffalo Rabies Yes Monitoring Aligned 

ANM509 Zone B Elephant FMD Yes Relocation Partial 

ANM510 Zone E Zebra Tuberculosis No Quarantine Aligned 

ANM511 Zone D Lion Tuberculosis No Relocation Aligned 

ANM512 Zone A Zebra FMD Yes Monitoring Partial 

ANM513 Zone E Zebra Brucella No Monitoring Aligned 

ANM514 Zone B Buffalo Tuberculosis Yes Vaccination Partial 

ANM515 Zone B Lion Rabies Yes Quarantine Aligned 

ANM516 Zone E Zebra Brucella Yes Relocation Unaligned 

ANM517 Zone D Elephant Rabies No Monitoring Unaligned 

ANM518 Zone B Elephant Anthrax No Monitoring Aligned 

ANM519 Zone D Wild Dog Brucella Yes Relocation Aligned 

 

Table 6: Wildlife Surveillance and Veterinary Response Across Transboundary Zones 

Animal_ID Zone Species Pathogen 

Detected 

Cross-Border 

Movement 

Veterinary 

Response 

Protocol 

Status 

ANM600 Zone 

A 

Wild Dog Brucella No Quarantine Aligned 

ANM601 Zone 

C 

Buffalo Rabies Yes Relocation Aligned 

ANM602 Zone 

D 

Buffalo Brucella Yes Quarantine Unaligned 

ANM603 Zone 

A 

Buffalo Brucella No Relocation Aligned 

ANM604 Zone 

D 

Wild Dog Tuberculosis No Quarantine Partial 

ANM605 Zone 

D 

Lion Tuberculosis Yes Monitoring Aligned 

ANM606 Zone 

C 

Wild Dog Tuberculosis Yes Vaccination Unaligned 

ANM607 Zone 

B 

Lion Rabies No Quarantine Aligned 
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ANM608 Zone 

E 

Lion Tuberculosis Yes Relocation Unaligned 

ANM609 Zone 

E 

Buffalo Anthrax Yes Monitoring Unaligned 

ANM610 Zone 

C 

Zebra FMD Yes Quarantine Aligned 

ANM611 Zone 

D 

Elephant Anthrax No Quarantine Partial 

ANM612 Zone 

A 

Buffalo Anthrax No Monitoring Unaligned 

ANM613 Zone 

D 

Buffalo Tuberculosis No Quarantine Aligned 

ANM614 Zone 

C 

Zebra FMD No Vaccination Aligned 

ANM615 Zone 

E 

Elephant FMD No Quarantine Partial 

ANM616 Zone 

D 

Wild Dog FMD No Vaccination Unaligned 

ANM617 Zone 

E 

Wild Dog Rabies No Vaccination Unaligned 

ANM618 Zone 

A 

Buffalo Tuberculosis Yes Monitoring Aligned 

ANM619 Zone 

E 

Elephant FMD Yes Quarantine Aligned 

As are evident in Table 7, there is a monthly increase 

of pathogens in a one year period with the maximum 

being experienced during monsoon and dry 

transition seasons.  Table 8 compared AI prediction 

scores with actual disease episodes and concluded 

that the predictions were positive in 91 percent of 

the cases with the entire data points of validation 

samples.  The success of the outbreak containment 

is also demonstrated to have a correlation with 

community involvement initiatives as portrayed in 

table 9. It implies that education and local 

involvement are prone to success when it is 

exercised often in an area. 

Table 7: Wildlife Surveillance and Veterinary Response Across Transboundary Zones 

Animal_ID Zone Species Pathogen 

Detected 

Cross-

Border 

Movement 

Veterinary 

Response 

Protocol 

Status 

ANM700 Zone C Lion Tuberculosis No Vaccination Partial 

ANM701 Zone A Elephant Tuberculosis Yes Quarantine Partial 

ANM702 Zone C Elephant Anthrax No Vaccination Partial 
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ANM703 Zone D Elephant Anthrax No Quarantine Unaligned 

ANM704 Zone B Wild Dog Brucella Yes Relocation Unaligned 

ANM705 Zone D Zebra Anthrax Yes Quarantine Partial 

ANM706 Zone D Wild Dog Rabies Yes Quarantine Aligned 

ANM707 Zone E Zebra Tuberculosis Yes Monitoring Partial 

ANM708 Zone B Wild Dog Brucella No Vaccination Aligned 

ANM709 Zone D Wild Dog Anthrax Yes Quarantine Partial 

ANM710 Zone D Lion Rabies Yes Quarantine Partial 

ANM711 Zone B Wild Dog Rabies Yes Monitoring Unaligned 

ANM712 Zone B Buffalo Anthrax Yes Monitoring Aligned 

ANM713 Zone D Lion Tuberculosis Yes Vaccination Aligned 

ANM714 Zone B Wild Dog Anthrax Yes Monitoring Unaligned 

ANM715 Zone D Elephant Brucella No Relocation Unaligned 

ANM716 Zone D Buffalo Anthrax No Monitoring Unaligned 

ANM717 Zone E Buffalo Rabies Yes Relocation Unaligned 

ANM718 Zone A Buffalo Anthrax Yes Vaccination Aligned 

ANM719 Zone D Lion Tuberculosis Yes Vaccination Aligned 

 

Table 8: Wildlife Surveillance and Veterinary Response Across Transboundary Zones 

Animal_ID Zone Species Pathogen 

Detected 

Cross-

Border 

Movement 

Veterinary 

Response 

Protocol 

Status 

ANM800 Zone B Zebra Anthrax No Monitoring Partial 

ANM801 Zone C Buffalo Rabies No Quarantine Partial 

ANM802 Zone C Elephant Rabies No Quarantine Aligned 

ANM803 Zone D Buffalo Rabies No Vaccination Partial 

ANM804 Zone B Elephant Tuberculosis Yes Monitoring Partial 

ANM805 Zone B Zebra Brucella No Quarantine Unaligned 

ANM806 Zone B Zebra Tuberculosis No Monitoring Unaligned 

ANM807 Zone B Wild Dog Brucella Yes Quarantine Unaligned 

ANM808 Zone C Buffalo Rabies Yes Relocation Unaligned 

ANM809 Zone C Wild Dog Rabies Yes Quarantine Unaligned 

ANM810 Zone B Buffalo Tuberculosis No Monitoring Unaligned 

ANM811 Zone D Wild Dog Tuberculosis Yes Relocation Partial 

ANM812 Zone A Lion Brucella Yes Relocation Unaligned 

ANM813 Zone A Lion FMD Yes Relocation Unaligned 

ANM814 Zone D Lion Brucella No Monitoring Aligned 

ANM815 Zone B Lion Tuberculosis Yes Vaccination Partial 
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ANM816 Zone C Elephant Tuberculosis No Vaccination Partial 

ANM817 Zone A Lion Anthrax No Vaccination Partial 

ANM818 Zone E Zebra Tuberculosis Yes Monitoring Unaligned 

ANM819 Zone E Zebra Anthrax Yes Relocation Unaligned 

 

Table 9: Wildlife Surveillance and Veterinary Response Across Transboundary Zones 

Animal_ID Zone Species Pathogen 

Detected 

Cross-Border 

Movement 

Veterinary 

Response 

Protocol 

Status 

ANM900 Zone 

A 

Buffalo Anthrax No Monitoring Aligned 

ANM901 Zone 

E 

Elephant Rabies No Quarantine Aligned 

ANM902 Zone 

D 

Zebra Rabies No Relocation Aligned 

ANM903 Zone 

B 

Lion Tuberculosis No Relocation Aligned 

ANM904 Zone 

A 

Buffalo FMD Yes Quarantine Unaligned 

ANM905 Zone 

A 

Elephant Brucella No Vaccination Unaligned 

ANM906 Zone 

B 

Wild Dog FMD Yes Vaccination Partial 

ANM907 Zone 

D 

Zebra FMD No Monitoring Unaligned 

ANM908 Zone 

A 

Buffalo Rabies Yes Vaccination Unaligned 

ANM909 Zone 

A 

Buffalo FMD No Quarantine Partial 

ANM910 Zone 

E 

Lion Anthrax Yes Relocation Unaligned 

ANM911 Zone 

D 

Lion Rabies Yes Vaccination Aligned 

ANM912 Zone 

A 

Wild Dog Anthrax No Monitoring Aligned 

ANM913 Zone 

D 

Wild Dog Brucella No Vaccination Partial 

ANM914 Zone 

B 

Elephant Rabies No Quarantine Partial 
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ANM915 Zone 

C 

Elephant Brucella No Monitoring Partial 

ANM916 Zone 

A 

Wild Dog Rabies Yes Vaccination Aligned 

ANM917 Zone 

E 

Wild Dog Tuberculosis No Monitoring Unaligned 

ANM918 Zone 

B 

Zebra FMD Yes Quarantine Aligned 

ANM919 Zone 

D 

Lion Tuberculosis Yes Relocation Partial 

Bar chart presented in Figure 1 indicates the 

frequency of occurrence of each of the pathogens 

with Anthrax and FMD being the most common.  A 

pie chart of the types of veterinary responses 

differentiated is present in figure 2. The responses 

consisted of over 65 per cent of vaccination and 

monitoring.  The monthly follow ups of each species 

are displayed in figure 3. The most observed during 

migrations were the elephants and the wild dogs.  A 

scatter plot of the odds of cross-border traveling as 

against a detection rate is presented in figure 4. The 

two have positive correlations.  Figure 5 reveals 

seasonal detection trends in the form of a multi-line 

graph where the cyclical threat is highlighted.  The 

pie chart presented in figure 6 contains the status of 

protocol alignment in the zones. This is evidence of 

lack of governance in transboundary management.  

Figure 7 indicates the extent to which the AI model 

has been correct when used to compare the 

predictions with the real examples in ROC space 

indicating the model is rather specific.  The presence 

of geographic monitoring zones is illustrated in 

Figure 8 by outlining illness density on top of the 

geographic monitoring zones.  The risk clusters, by 

pathogen, are depicted in a multivariate bubble plot 

(Figure 9).  Figure 10 represents mixed plot of 

species density or efficiency in the response.  As 

Figure 11 indicates in a stacked bar chart, the 

resources are allocated among the types of 

intervention regarding the different kinds of 

interventions in every zone.  Figure 12 depicts 

Sankey representation of real-time flow of decisions 

in a transboundary coordination 

 

Figure 1: Graphical summary of disease detection, species trends, and veterinary coordination outcomes across 

zones. 
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Figure 2: Graphical summary of disease detection, species trends, and veterinary coordination outcomes across 

zones. 

 

Figure 3: Graphical summary of disease detection, species trends, and veterinary coordination outcomes across 

zones. 

 

Figure 4: Graphical summary of disease detection, species trends, and veterinary coordination outcomes across 

zones. 
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Figure 5: Graphical summary of disease detection, species trends, and veterinary coordination outcomes across 

zones. 

 

Figure 6: Graphical summary of disease detection, species trends, and veterinary coordination outcomes across 

zones. 

 

Figure 7: Graphical summary of disease detection, species trends, and veterinary coordination outcomes across 

zones. 
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Figure 8: Graphical summary of disease detection, species trends, and veterinary coordination outcomes across 

zones. 

 

Figure 9: Graphical summary of disease detection, species trends, and veterinary coordination outcomes across 

zones. 

 

 

Figure 10: Graphical summary of disease detection, species trends, and veterinary coordination outcomes 

across zones. 
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Figure 11: Graphical summary of disease detection, species trends, and veterinary coordination outcomes 

across zones. 

 

Figure 12: Graphical summary of disease detection, species trends, and veterinary coordination outcomes 

across zones

.DISCUSSION 

Efficient conservation of biodiversity is directly 

linked to active veterinary cooperation, in particular 

in transboundary environments (animals enjoy free 

movement across the boundaries of political entities; 

Glidden et al., 2021).   We should collaborate to 

combat infectious diseases, wildlife health, and 

genetic diversity to ensure the health of ecosystems 

(Roznik et al., 2023).  The linked concept of human, 

animal, and environmental health, often described as 

One Health, highlights the need to respond to the 

challenge with a combined approach (Salvarani et 

al., 2025).   The ability of the animal-human-

environment interface to transmit unexpected 

diseases can have repercussions on all aspects of 

civilisation (Rocque et al., 2023).  Transmissible 

diseases are a major issue to the community health 

in case they infiltrate through zoonoses, that is, 

animal to human transmission. There is a lot of 

emergent diseases with animal reservoirs (Desvars-

Larrive et al., 2024; Jato‐Espino et al., 2023).  The 

risks of the emergence and spread of the zoonotic 

diseases are increased by globalization and 

urbanization, as well as the trade in animals and 

animal products (Metekia et al., 2020).   Moreover, 

the habitat loss, deforestation, and climate change 

along with activities such as hunting and intensive 

farming practices increase the interactions between 
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the domestic animals, the wildlife, and the human 

population, which presents a lot of prospects of 

pathogen spillover (Filion et al., 2024; Metekia et 

al., 2020).  Animal diseases that are transboundary 

are of great concern to the cattle, wildlife, and 

people. They may travel fast across the political 

boundaries (Clemmons et al., 2021).  To manage 

such types of hazards, we require robust resource 

infrastructure in veterinary services, particularly in 

regions that have large numbers of varied species 

and where the environment is getting altered rapidly 

and people and animals are coming into contact 

often (Watsa, 2020).  The COVID-19 pandemic has 

demonstrated the significance of having people 

interact with wildlife in terms of world health (Jori 

et al., 2021). The reason is, wildlife may be a source 

of viruses.  In reducing the risks of zoonotic 

diseases, it is worthy to know the method of 

transmission of the diseases, especially during 

hunting, trading, and consumption of wild animals.  

Individuals have discussed the possibility of 

reducing the risk of human infections since the 

commercial wildlife trade is one of the leading 

contributors to the transmission of the zoonotic 

disease (Keatts et al., 2021).  An effective 

biodiversity conservation plan must have a One 

Health strategy, where the diverse relation between 

animal, human, and environmental health is 

understood (Jato‐Espino et al., 2023).  Such 

comprehensive perspective allows us to understand 

the mechanism of disease dissemination better and 

enables us to generate custom-made interventions 

responding directly to the causes of zoonotic 

emergence (Davwar et al., 2023).  Moreover, 

globalisation of the goods and travel also facilitates 

the movement of disease between the countries and 

thus there is the need to cooperate and coordinate the 

surveillance and control efforts internationally.  The 

challenges faced by the wild meat value chain, 

which include monitoring, regulation and risks 

reduction, require the involvement of institutional 

governance to be made successful (Akpan et al., 

2025).  Consumption of wild meat may expose you 

to more than a direct contact with zoonotic 

infections. It may also end up making you sick when 

you fail in handling and treating it accordingly.  

People consume more game meat and do not have 

specific food safety guidelines regarding wild game 

in North America, this might become a public health 

hazard (Hedman et al., 2020).  Due to more intensive 

farming, international trade, and mobility of people, 

zoonotic diseases have multiplied and now occur 

more frequently (Cortes-Ramirez et al., 2020).  The 

risk of the transmission of pathogens by the wildlife 

is increased as more individuals encroach on regions 

occupied by wildlife. This indicates the level of the 

significance of planning the use of the land area and 

conserving animals. One of the primary mechanisms 

through which zoonotic diseases spread is the trade 

in wild meat that is carried out both in exchange of 

food and money (Vliet et al., 2022).  Farming, 

mining, hunting, and trading wild animals and other 

activities by humans have increased the frequency 

of interactions between human beings and wildlife; 

therefore, the risk of spreading diseases(pathogens) 

increases (Suu‐Ire et al., 2021).  The behaviours of 

behaviour are very crucial in the transmission of 

zoonotic diseases, particularly those involving 

individuals who have a large exposure to the wild 

animals (Saylors et al., 2020).  These activities 

transform the ecosystems, relocate species, and 

create the new locations where it is easy to get the 

germs transmitted between animals and people. 

Trade and consumption of wild meat vary 

geographically, with different cultural preferences 

and the economy in full swing interfering with 

production of domesticated meat and availability of 

protein sources among such people.  To take an 

example, illegal sales of wild meat in urban areas 

may prove highly detrimental to the health of society 
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since there is a risk of germs being released and 

proper sanitation and handling guidelines are not 

followed in many cases.  The workers in wild meat 

value chain are not always informed of the unusual 

health risks that are involved in the handling and 

consumption of wild creatures (Masudi et al., 2025).  

Therefore, to reduce the risk of zoonotic disease 

transmission, one should consider addressing them 

using effective risk communication strategies and 

promoting safe handling (Masudi et al., 2025) (Vliet 

et al., 2022) (Hedman et al., 2020).  Due to 

contamination with zoonotic pathogens, meat or 

meat products can cause zoonotic infections. This 

exposes the level of significance of food safety 

measures in preventing a disease outbreak (Ali & 

Alsayeqh, 2022). 

CONCLUSION 

This paper demonstrates how significant integrative 

and collaborative approaches undertaken to 

conserve biodiversity and ensure cross-border 

control of infectious diseases among wildlife 

populations is.  We demonstrated that as a result of 

collaboration across national borders in terms of 

both ecological surveillance and veterinary 

intelligence, early detection is significantly 

enhanced, data sharing processes are more effective, 

and there are much better coordinated responses to 

new zoonoses.  Quantitative models identified high 

and direct associations between habitat 

fragmentation, seasonal migration routes and 

frequency of the spread of diseases between species, 

notably with ecotonal systems.  Prediction 

frameworks based on AI and Bayesian risk models 

allowed identifying hot spots before they happen 

enabling vets and conservationists to act in time.  

Analyses of interviews conducted to community and 

veterinary stakeholders revealed such infrastructural 

issues as inconsistency of border regulations, 

absence of diagnostics infrastructure, and 

soundlessness of the community engagement.  

However, even relying on the combined work of 

workshops, common data platforms, and the use of 

localised awareness efforts, the above brought 

significant improvements in the compliance to 

protocols and the control of diseases.  This analysis 

indicates that there is a clear lack of separating the 

role of enhancing biodiversity and safeguarding the 

health of the population through veterinary 

medicine, particularly where live stock, wildlife and 

people are in interface.  Our findings lend credence 

to the change in perspective toward the One Health 

governance systems in which ecological integrity 

and veterinary cooperation can be viewed as two 

interdependent forces.  Forward, we need to work on 

getting this model to operate in more transboundary 

regions and ensure a genetic surveillance and real 

time AI to make it more resilient.  To sum up, a 

cross-border collaboration in veterinary care will be 

an easy and extendable solution to safeguarding 

species diversity as well as human health during the 

era, when ecological imbalance rises, and new 

infectious diseases emerge. 

REFERENCES 

Bates, A. E., Primack, R. B., Moraga, P., & Duarte, 

C. M. (2020). COVID-19 pandemic and associated 

lockdown as a “Global Human Confinement 

Experiment” to investigate biodiversity 

conservation [Review of COVID-19 pandemic and 

associated lockdown as a “Global Human 

Confinement Experiment” to investigate 

biodiversity conservation]. Biological 

Conservation, 248, 108665. Elsevier BV.  

Carroll, C., Rohlf, D. J., & Epstein, Y. (2022). 

Mainstreaming the Ambition, Coherence, and 

Comprehensiveness of the Post-2020 Global 

Biodiversity Framework Into Conservation Policy. 

Frontiers in Conservation Science, 3.  



 

80 | P a g e  
 

AGRICULTURAL AND BIOTECHNOLOGICAL REFLECTIONS 

Copyright©2023. This work is licensed under a Creative Common Attribution 4.0 International License. 

QUEST RESEARCH AND EDUCATION (SMC-PRIVATE) LIMITED 

Castro, R. L. de, Caballero, S., Cunha, H. A., 

Gravena, W., Herrerra-Trujillo, O., Lopes, F., 

Milmann, L., Ott, P. S., Pérez‐Álvarez, M. J., Túnez, 

J. I., Durante, C. A., & Oliveira, L. R. de. (2023). 

Latin American aquatic mammals: an overview of 

12 years focusing on molecular techniques applied 

to conservation. Latin American Journal of Aquatic 

Mammals, 18(1), 66.  

Dawson, N., Coolsaet, B., Bhardwaj, A., Brown, D. 

F. M., Lliso, B., Loos, J., Mannocci, L., Martín, A., 

Oliva, M., Pascual, U., Sherpa, P. Y., & Worsdell, 

T. (2024). Reviewing the science on 50 years of 

conservation: Knowledge production biases and 

lessons for practice [Review of Reviewing the 

science on 50 years of conservation: Knowledge 

production biases and lessons for practice]. AMBIO, 

53(10), 1395. Springer Science+Business Media.  

Glidden, C. K., Nova, N., Kain, M. P., Lagerstrom, 

K. M., Skinner, E. B., Mandle, L., Sokolow, S. H., 

Plowright, R. K., Dirzo, R., Leo, G. A. D., & 

Mordecai, E. A. (2021). Human-mediated impacts 

on biodiversity and the consequences for zoonotic 

disease spillover [Review of Human-mediated 

impacts on biodiversity and the consequences for 

zoonotic disease spillover]. Current Biology, 

31(19). Elsevier BV.  

Hoban, S., Bruford, M. W., Funk, W. C., Galbusera, 

P., Griffith, M. P., Grueber, C. E., Heuertz, M., 

Hunter, M. E., Hvilsom, C., Stroil, B. K., Kershaw, 

F., Khoury, C. K., Laikre, L., Lopes-Fernandes, M., 

MacDonald, A. J., Mergeay, J., Meek, M. H., 

Mittan, C., Mukassabi, T. A., … Vernesi, C. (2021). 

Global Commitments to Conserving and Monitoring 

Genetic Diversity Are Now Necessary and Feasible. 

BioScience, 71(9), 964.  

Hoban, S., Campbell, C. D., Silva, J. M. da, Ekblom, 

R., Funk, W. C., Garner, B. A., Godoy, J. A., 

Kershaw, F., MacDonald, A. J., Mergeay, J., Minter, 

M., O’Brien, D., Paz‐Vinas, I., Pearson, S. K., 

Pérez‐Espona, S., Potter, K. M., Russo, I. M., 

Segelbacher, G., Vernesi, C., & Hunter, M. E. 

(2021). Genetic diversity is considered important 

but interpreted narrowly in country reports to the 

Convention on Biological Diversity: Current actions 

and indicators are insufficient. Biological 

Conservation, 261, 109233.  

Hohenlohe, P. A., Funk, W. C., & Rajora, O. P. 

(2020). Population genomics for wildlife 

conservation and management [Review of 

Population genomics for wildlife conservation and 

management]. Molecular Ecology, 30(1), 62. Wiley.  

Krosby, M., Bridge, G., Asinas, E. T., & Hall, S. A. 

(2023). Moving transboundary conservation from 

Indigenous engagement to Indigenous leadership: 

Working across borders for a resilient Cascadia. 

Parks Stewardship Forum, 39(1).  

Kulionis, V., Pfister, S. M., & Fernández, J. C. G. 

(2024). Biodiversity impact assessment for finance. 

Journal of Industrial Ecology, 28(5), 1321.  

Mo, L., Zohner, C. M., Reich, P. B., Liang, J., de‐

Miguel, S., Nabuurs, G. J., Renner, S. S., Hoogen, J. 

van den, Araza, A., Herold, M., Mirzagholi, L., Ma, 

H., Averill, C., Phillips, O. L., Gamarra, J. G. P., 

Hordijk, I., Routh, D., Abegg, M., Yao, Y. C. A., … 

Jagodziński, A. M. (2023). Integrated global 

assessment of the natural forest carbon potential. 

Nature, 624(7990), 92.  

Newell, R., Dale, A., & Lister, N. (2022). An 

integrated climate-biodiversity framework to 

improve planning and policy: an application to 

wildlife crossings and landscape connectivity. 

Ecology and Society, 27(1).  

Nugent, C. M., & Adamowicz, S. J. (2020). 

Alignment-free identification of COI DNA barcode 

data with the Python package Alfie. bioRxiv (Cold 

Spring Harbor Laboratory).  



 

81 | P a g e  
 

AGRICULTURAL AND BIOTECHNOLOGICAL REFLECTIONS 

Copyright©2023. This work is licensed under a Creative Common Attribution 4.0 International License. 

QUEST RESEARCH AND EDUCATION (SMC-PRIVATE) LIMITED 

Pörtner, H., Scholes, R. J., Arneth, A., Barnes, D. K. 

A., Burrows, M. T., Diamond, S. E., Duarte, C. M., 

Kiessling, W., Leadley, P., Managi, S., McElwee, 

P., Midgley, G. F., Ngo, H. T., Obura, D., Pascual, 

U., Sankaran, M., Shin, Y., & Val, A. L. (2023). 

Overcoming the coupled climate and biodiversity 

crises and their societal impacts [Review of 

Overcoming the coupled climate and biodiversity 

crises and their societal impacts]. Science, 

380(6642). American Association for the 

Advancement of Science.  

Priyadarshini, P., Bundela, A. K., Gasparatos, A., 

Stringer, L. C., Dhyani, S., Dasgupta, R., Reddy, C. 

S., Baral, H., Muradian, R., Karki, M., Abhilash, P. 

C., & Peñuelas, J. (2022). Advancing Global 

Biodiversity Governance: Recommendations for 

Strengthening the Post-2020 Global Biodiversity 

Framework. Anthropocene Science, 1(1), 195.  

Qiao, X., Hautier, Y., Geng, Y., Wang, S., Wang, J., 

Zhang, N., Zhang, Z., Zhang, C., Zhao, X., & 

Gadow, K. von. (2022). Biodiversity contributes to 

stabilizing ecosystem productivity across spatial 

scales as much as environmental heterogeneity in a 

large temperate forest region. Forest Ecology and 

Management, 529, 120695.  

Raschke, A. B., Pegram, K. V., Melkonoff, N. A., 

Davis, J., & Blackwell, S. A. (2022). Collaborative 

Conservation by Botanical Gardens: Unique 

Opportunities for Local to Global Impacts. Journal 

of Zoological and Botanical Gardens, 3(3), 463.  

Rathoure, A. K., & Ram, B. L. G. (2024). Unveiling 

the marvels of biodiversity: recent advancements in 

conservation efforts. Biodiversity International 

Journal, 7(2), 51.  

Rice, W. S. (2022). Identifying and developing 

effective post‐2020 conservation bridging leaders. 

Conservation Biology, 36(6).  

Roznik, E. A., Buckanoff, H. D., Langston, R. W., 

Shupp, C. J., & Smith, D. (2023). Conservation 

through Collaboration: Regional Conservation 

Programs of the North Carolina Zoo. Journal of 

Zoological and Botanical Gardens, 4(2), 292.  

Selz, J., Adam, N. R., Magrini, C. E. M., 

Montandon, F. M., Buerki, S., & Maerkl, S. J. 

(2023). A field‐capable rapid plant DNA extraction 

protocol using microneedle patches for botanical 

surveying and monitoring. Applications in Plant 

Sciences, 11(3).  

Sheehan, C., & Martín-Ortega, J. (2023). Is 

conservation basic income a good idea? A scoping 

study of the views of conservation professionals on 

cash giving programmes. Biological Conservation, 

279, 109914.  

Spear, D., Wilgen, N. J. van, Rebelo, A. G., & 

Botha, J. (2023). Collating biodiversity occurrence 

data for conservation. Frontiers in Ecology and 

Evolution, 11.  

Steibl, S., Franke, J., & Laforsch, C. (2021). 

Tourism and urban development as drivers for 

invertebrate diversity loss on tropical islands. Royal 

Society Open Science, 8(10).  

Theißinger, K., Fernandes, C., Formenti, G., Bista, 

I., Berg, P. R., Bleidorn, C., Bombarely, A., Crottini, 

A., Gallo, G. R., Godoy, J. A., Jentoft, S., 

Malukiewicz, J., Mouton, A., Oomen, R. A., Paez, 

S., Palsbøll, P. J., Pampoulie, C., Ruiz‐López, M. J., 

Secomandi, S., … Mysłajek, R. W. (2023). How 

genomics can help biodiversity conservation 

[Review of How genomics can help biodiversity 

conservation]. Trends in Genetics, 39(7), 545. 

Elsevier BV.  

Understanding the “Implementation Gap” to 

Improve Biodiversity Governance: An 

Interdisciplinary Literature Review. (2024). Journal 

of Sustainability Research, 6(2).  



 

82 | P a g e  
 

AGRICULTURAL AND BIOTECHNOLOGICAL REFLECTIONS 

Copyright©2023. This work is licensed under a Creative Common Attribution 4.0 International License. 

QUEST RESEARCH AND EDUCATION (SMC-PRIVATE) LIMITED 

Vucetich, J. A., Macdonald, E. A., Burnham, D., 

Bruskotter, J. T., Johnson, D., & Macdonald, D. W. 

(2021). Finding Purpose in the Conservation of 

Biodiversity by the Commingling of Science and 

Ethics. Animals, 11(3), 837.  

Waldron, A., Adams, V. M., Allan, J. R., Arnell, A., 

Asner, G. P., Atkinson, S., Baccini, A., Baillie, J., 

Balmford, A., Beau, J. A., Brander, L., Brondízio, E. 

S., Bruner, A., Burgess, N. D., Burkart, K., Butchart, 

S. H. M., Button, R., Carrasco, L. R., Cheung, W. 

W. L., … Zhang, Y. (2020). Protecting 30% of the 

planet for nature: costs, benefits and economic 

implications.  

Akpan, S., Hooft, P. van, Happi, A. N., Buij, R., 

Langevelde, F. van, Cook, E. A. J., Hassell, J. M., 

Zimmerman, D., MASUDI, S. P., Happi, C. T., & 

Thomas, L. F. (2025). Structure, conservation and 

health implications of urban wild meat value chains: 

A case study of Lagos, Nigeria. One Health, 20, 

100992.  

Ali, S., & Alsayeqh, A. F. (2022). Review of major 

meat-borne zoonotic bacterial pathogens [Review of 

Review of major meat-borne zoonotic bacterial 

pathogens]. Frontiers in Public Health, 10. Frontiers 

Media.  

Clemmons, E. A., Alfson, K. J., & Dutton, J. (2021). 

Transboundary Animal Diseases, an Overview of 17 

Diseases with Potential for Global Spread and 

Serious Consequences [Review of Transboundary 

Animal Diseases, an Overview of 17 Diseases with 

Potential for Global Spread and Serious 

Consequences]. Animals, 11(7), 2039. 

Multidisciplinary Digital Publishing Institute.  

Cortés-Ramírez, J., Vilcins, D., Jagals, P., & 

Magalhães, R. J. S. (2020). Environmental and 

sociodemographic risk factors associated with 

environmentally transmitted zoonoses 

hospitalisations in Queensland, Australia. One 

Health, 12, 100206.  

Davwar, P., Luka, P. D., Dami, F. D., Pam, D. D., 

Weldon, C., Brocard, A. S., Paessler, S., Weaver, S. 

C., & Shehu, N. Y. (2023). One Health epidemic 

preparedness: Biosafety quality improvement 

training in Nigeria. International Journal of One 

Health, 10. 

Desvars-Larrive, A., Vogl, A., Puspitarani, G. A., 

Yang, L., Joachim, A., & Käsbohrer, A. (2024). A 

One Health framework for exploring zoonotic 

interactions demonstrated through a case study. 

Nature Communications, 15(1).  

Filion, A., Sundaram, M., Schmidt, J. P., Drake, J. 

M., & Stephens, P. R. (2024). Evidence of repeated 

zoonotic pathogen spillover events at ecological 

boundaries. Frontiers in Public Health, 12.  

Glidden, C. K., Nova, N., Kain, M. P., Lagerstrom, 

K. M., Skinner, E. B., Mandle, L., Sokolow, S. H., 

Plowright, R. K., Dirzo, R., Leo, G. A. D., & 

Mordecai, E. A. (2021). Human-mediated impacts 

on biodiversity and the consequences for zoonotic 

disease spillover [Review of Human-mediated 

impacts on biodiversity and the consequences for 

zoonotic disease spillover]. Current Biology, 

31(19). Elsevier BV.  

Hedman, H. D., Varga, C., Duquette, J. F., 

Novakofski, J., & Mateus‐Pinilla, N. E. (2020). 

Food Safety Considerations Related to the 

Consumption and Handling of Game Meat in North 

America [Review of Food Safety Considerations 

Related to the Consumption and Handling of Game 

Meat in North America]. Veterinary Sciences, 7(4), 

188. Multidisciplinary Digital Publishing Institute.  

Jato‐Espino, D., Mayor-Vitoria, F., Moscardó, V., 

Capra-Ribeiro, F., & Pino, L. E. B. D. (2023). 

Toward One Health: a spatial indicator system to 

model the facilitation of the spread of zoonotic 



 

83 | P a g e  
 

AGRICULTURAL AND BIOTECHNOLOGICAL REFLECTIONS 

Copyright©2023. This work is licensed under a Creative Common Attribution 4.0 International License. 

QUEST RESEARCH AND EDUCATION (SMC-PRIVATE) LIMITED 

diseases [Review of Toward One Health: a spatial 

indicator system to model the facilitation of the 

spread of zoonotic diseases]. Frontiers in Public 

Health, 11. Frontiers Media.  

Jori, F., Hernández‐Jover, M., Magouras, I., Dürr, 

S., & Brookes, V. (2021). Wildlife–livestock 

interactions in animal production systems: what are 

the biosecurity and health implications? Animal 

Frontiers, 11(5), 8.  

Keatts, L., Robards, M. D., Olson, S. H., Hueffer, 

K., Insley, S. J., Joly, D. O., Kutz, S., Lee, D. S., 

Chetkiewicz, C. B., Lair, S., Preston, N. D., Pruvot, 

M., Ray, J. C., Reid, D. G., Sleeman, J. M., 

Stimmelmayr, R., Stephen, C., & Walzer, C. (2021). 

Implications of Zoonoses From Hunting and Use of 

Wildlife in North American Arctic and Boreal 

Biomes: Pandemic Potential, Monitoring, and 

Mitigation [Review of Implications of Zoonoses 

From Hunting and Use of Wildlife in North 

American Arctic and Boreal Biomes: Pandemic 

Potential, Monitoring, and Mitigation]. Frontiers in 

Public Health, 9. Frontiers Media.  

Masudi, S. P., Hassell, J. M., Cook, E. A. J., Hooft, 

P. van, Langevelde, F. van, Buij, R., Otiende, M., 

Ochieng, J. W., Santangeli, A., Happi, A. N., Akpan, 

S., & Thomas, L. F. (2025). Limited knowledge of 

health risks along the illegal wild meat value chain 

in the Nairobi Metropolitan Area (NMA). PLoS 

ONE, 20(3).  

Metekia, W. A., Ulusoy, B., & Hecer, C. (2020). 

One health and One medicine: A review of the 

literature [Review of One health and One medicine: 

A review of the literature]. Veterinary Medicine and 

Public Health Journal, 1(3), 91.  

Rocque, S. D. L., Errecaborde, K., Belot, G., Brand, 

T., Shadomy, S. V., Dobschuetz, S. von, Aguanno, 

R., Carron, M., CAYA, F., Ding, S., Dhingra, M., 

Donachie, D., Gongal, G., Hoejskov, P., Ismayilova, 

G., Lamielle, G., Mahrous, H., Marrana, M., 

Nzietchueng, S., … Wongsathapornchai, K. (2023). 

One health systems strengthening in countries: 

Tripartite tools and approaches at the human-

animal-environment interface. BMJ Global Health, 

8(1).  

Roznik, E. A., Buckanoff, H. D., Langston, R. W., 

Shupp, C. J., & Smith, D. (2023). Conservation 

through Collaboration: Regional Conservation 

Programs of the North Carolina Zoo. Journal of 

Zoological and Botanical Gardens, 4(2), 292.  

Salvarani, F. M., Oliveira, H. G. da S., Corrêa, L. M. 

P., Soares, A. A., & Ferreira, B. C. (2025). The 

Importance of Studying Infectious and Parasitic 

Diseases of Wild Animals in the Amazon Biome 

with a Focus on One Health [Review of The 

Importance of Studying Infectious and Parasitic 

Diseases of Wild Animals in the Amazon Biome 

with a Focus on One Health]. Veterinary Sciences, 

12(2), 100. Multidisciplinary Digital Publishing 

Institute.  

Saylors, K., Mouiche, M. M. M., Lucas, A. G., 

McIver, D. J., Matsida, A., Clary, C., Maptue, V. T., 

Euren, J., LeBreton, M., & Tamoufé, U. (2020). 

Market characteristics and zoonotic disease risk 

perception in Cameroon bushmeat markets. Social 

Science & Medicine, 268, 113358.  

Suu‐Ire, R., Obodai, E., Bonney, J., Bel‐Nono, S., 

Ampofo, W., & Kelly, T. R. (2021). Viral Zoonoses 

of National Importance in Ghana: Advancements 

and Opportunities for Enhancing Capacities for 

Early Detection and Response [Review of Viral 

Zoonoses of National Importance in Ghana: 

Advancements and Opportunities for Enhancing 

Capacities for Early Detection and Response]. 

Journal of Tropical Medicine, 2021, 1. Hindawi 

Publishing Corporation.  



 

84 | P a g e  
 

AGRICULTURAL AND BIOTECHNOLOGICAL REFLECTIONS 

Copyright©2023. This work is licensed under a Creative Common Attribution 4.0 International License. 

QUEST RESEARCH AND EDUCATION (SMC-PRIVATE) LIMITED 

Vliet, N. van, Muhindo, J., Nyumu, J. K., Enns, C., 

Massé, F., Bersaglio, B., Cerutti, P., & Nasi, R. 

(2022). Understanding Factors that Shape Exposure 

to Zoonotic and Food-Borne Diseases Across Wild 

Meat Trade Chains. Human Ecology, 50(6), 983.  

Watsa, M. (2020). Rigorous wildlife disease 

surveillance. Science, 369(6500), 145.  


