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ABSTRACT: 
Animals have been utilised in human studies for millennia, including by Aristotle in ancient Greece. 
Animal models expanded over the 18th and 19th centuries, with scientists such as Van Helmont, Redi, 
Needham, Spallanzani, Lavoisier, and Pasteur performing research to investigate life beginnings, 
anatomy, physiology, disease and pharmacology. This paper examines the use of animal models in 
pathological and medicinal plant health research, focusing on the ethical concerns associated with 
their use and the role of the National Council for the Control of Animal Experimentation (NCCAE) in 
promoting ethical considerations in research and teaching. Researchers and scientists that prioritise 
integrity- and ethics-based research practices when employing animals, as well as the creation of 
regulatory frameworks that facilitate quicker learning and expedite the use of animals in experiments. 
This paper outlines animal-based health research as well as the existing framework for regulating 
laboratory animal science, with the goal of increasing scientific community understanding of these 
ethical and legal guidelines of pathological and medicinal plant research. 
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Introduction: 
The use of animal models in pathological and 
medicinal plant research has been a 
longstanding practice in scientific 
investigations aimed at understanding disease 
mechanisms, developing therapeutic 
interventions and exploring the potential 
medicinal properties of various plant 
compounds [1]. While animal models offer 
valuable insights into complex biological 
processes and provide a platform for 
preclinical studies, their use raises both 
experimental and ethical concerns that 
warrant careful consideration [2].  This 
interdisciplinary field, which combines 
elements of pathology, pharmacology and 
plant science, faces challenges related to the 
appropriateness of chosen animal models, the 
reliability of extrapolating findings to humans, 
and the ethical implications of conducting 
research that involves the use of living 
organisms[3]. This introduction explores the 
multifaceted landscape of experimental and 
ethical issues surrounding the utilization of 
animal models in pathological and medicinal 
plant research, emphasizing the need for a 
balanced approach that advances scientific 
knowledge while upholding ethical standards 
in animal experimentation [4].  Animal models 
have helped us grasp pathological and 
biological processes, turning medicine from an 
art to a science. They make it possible to 
develop and test medications, vaccinations, 
and surgical methods that are used in both 
veterinary and human medicine [5].   

Comparative medicine uses animal 
models as tools to mimic physiological and 
pathological processes [5].  They are chosen 
taking into account biological, anatomical, 
functional, and genetic parallels to humans or 
other animals, as well as the project's goals 
and theories [6].  Because of their 
physiological similarity to humans, rats are 
commonly employed in biomedical research to 
better understand processes such as organ 
transplantation, obesity, cancer, sepsis, and 
biological development [7].  Other species, like 
domestic pigs and Rhesus monkeys, are 
utilised in immunotherapy, organ transplant 
medicine, neurological disorders, obesity, and 
metabolic disorders, as well as high-priority 
diseases [8].  The diversity of species has 

resulted in exponential progress in the field of 
medicine.  
1. Vital position of Pathological research: 

Animal models of human diseases are 
essential for improving our knowledge of the 
physiopathology of diseases and discovering 
novel targets for treatment [8].  Investigating 
intricate biological processes is made possible 
by intact live systems [7].  However, due to 
differences in anatomy, physiology, and 
suitable species, these models have 
limitations. It is also difficult to employ these 
models in biomedical research because of the 
possibility of strain-specific traits arising from 
inbreeding, restricted pathogen exposure, and 
controlled circumstances [9].  Animal 
experiments are superior to human 
investigations because they are more rapid, 
accessible, and simple to manipulate [8].  Gene 
expression manipulation tools can provide 
insights into the role of mediators in health 
and disease, and they make it possible to 
quickly and mass-analyse a large number of 
animals, especially rodents [10].  Animal 
models are used by a number of medical 
specialties, including immunology; neurology, 
cardiology, and cancer, to better understand 
disease pathogenesis and develop novel 
therapeutic approaches [10].  Original research 
papers and review articles on these subjects 
are included in this special edition. 
2. Vital position of Medicinal plant 
research:  
The use of animal models in medicinal plant 
research is essential because they serve as a link 
between in vitro investigations and human 
clinical trials, enabling scientists to look into the 
physiological and biochemical reactions of living 
things to plant extracts [11].  They support the 
knowledge of the interactions between 
medicinal plant chemicals and the body, as well 
as the pharmacokinetics and pharmacodynamics 
of these interactions and the optimal dosage 
schedules [12].  Additionally, the use of animal 
models facilitates formulation development, 
illness modelling, safety evaluation, efficacy 
testing, mechanism of action investigations, and 
translation to human trials [12].  Animal models 
aid in the development of therapeutic 
interventions that are effective and in optimising 
the delivery of these agents by providing insight 
into the fundamental mechanisms of action [13].  
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Research on medicinal plants moves more 
quickly from the lab to the clinic thanks to 

successful results from animal models. 

 
 

Fig1: Various levels of animal models involvements in Medical research 

 
 

3. Ethical issues with using animal models: 
In order to determine the underlying causes of 
numerous diseases that affect both humans 
and animals and to investigate potential 
treatments, animal experimentation is a 
common practice worldwide [13].  
Approximately 90% of the various animal 
species utilised in research are purpose-bred 
birds, rats, and mice [11].  Animal research is 
strongly opposed by many scientists and the 
general public, however, as a result of growing 
awareness of animals' sentience and their 
capacity for pain and suffering [14].  There 
have also been doubts raised over the 
applicability of extrapolating data from animals 
to people. The "four Rs"—Reduction, 
Refinement, Replacement, and 

Responsibility—have thus been adopted by 
Ethical Committees as a guiding concept when 
deciding whether or not to use animals in 
experiments [12]. The requirement of 
investigator training is emphasised, along with 
some of the most critical considerations for 
ethical animal experimentation in the current 
environment [13].  Because of ethical concerns 
about using animals in research, when 
alternative in vitro or in silico procedures are 
available, less animals are employed in 
research domains [15].  However, complete 
abolition of the use of experimental animals 
has not yet been possible and more research is 
needed to provide a roadmap for trustworthy 
alternatives before their use may be drastically 
reduced [27]. 
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Fig2: Various instructions of Ethical issues 

 
 
 

Table1: Various risk factors in animal models in Biological research [16]. 

 
 

4. Advanced aspects of ethical animal research:  
Research ethics include minimising animal pain 
and discomfort, conducting studies with small 
sample numbers, and providing a clear 
justification for the use of animals in research 
operations [26].  In order to handle animals, 
administer safe anaesthesia and steer clear of 
repeated procedures, researchers should 
receive training [16].  Enhancing the 
documentation of research using experimental 
animals is the goal of the Animal Research-
Reporting of In Vivo Experiments (ARRIVE) 
guidelines [17].  Animal experiments must 
adhere to the strictest ethical guidelines, as 
most publications will not publish data that 
does not take appropriate ethical issues into 
account [18]. 
 
The Ethics of Researchers: 
Researchers are required to keep a watchful 
eye out for any indications that an animal is in 

distress and to administer excellent care, such 
as nourishing meals, access to water, pain 
management, and suitable housing [19].  If the 
cost of harm outweighs the benefit of 
information, research trials cannot be justified. 
It is imperative to guarantee the well-being of 
animals and adhere to relevant laws [25].  In 
1824, the Society for the Preservation of 
Cruelty to Animals was founded with the 
intention of preventing animal cruelty in 
England [20]. 
Laws Concerning Animal Welfare: 
Legislation such as the 'Cruelty to Animals Act' 
of 1876, the Laboratory Animal Welfare Act of 
1966 in the United States, and the Arouca Law 
in Brazil (Law No. 11,794/08) in Brazil have 
long addressed the subject of animal 
protection during research [21].  These rules 
stress the necessity of euthanasia, control the 
use of animals in scientific research and specify 
breeding conditions [22].  In order to create 
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alternatives to animal testing, a number of 
organisations have been founded [23].  
Nonetheless, there are notable disparities in 
the current legislation. For example, the U.S. 
Animal Welfare Act does not cover rats, mice, 
or purpose-bred birds, while U.S. 
recommendations guarantee protection for all 
vertebrates [24]. 
Conclusion: 
Although using animals for experiments has 
greatly advanced biological and biomedical 
sciences, it can also be harmful to the animals. 
The 4 Rs, rationale, and ethical guidelines must 
all be adhered to. Well-planned experiments 
should steer clear of superfluous use and take 
repeatability and dependability into account. 
Alternative techniques should be taken into 
account, such as in vitro research, cadaveric 
investigations, and computer simulations. 
Raising awareness and providing access to 
cutting-edge modelling tools are essential to 
ending needless animal testing and advancing 
trustworthy substitute techniques.  
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