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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.

Key words: Animal use; biology; ethics; pathology, Pharmacology, legal guidelines, medicinal plants
DOI NUMBER: 10.48047/NQ.2022.20.1.NQ22400 NEUROQUANTOLOGY 2022;20(1):1169-1174

elSSN1303-5150

@ www.neuroquantology.com


mailto:vempati.uday6@gmail.com
mailto:veeanagendrakumar@gmail.com

NeuroQuantology| JANUARY 2022 | VOLUME 20 | ISSUE 1 | PAGE 1169-1174] DOI: 10.48047/NQ.2022.20.1.NQ22400
V.Uday Kiran et al/ Role on Experimental and ethical issues with using animal models in Pathological and Medicinal plant research-A Review

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
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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].

@ www.neuroquantology.com

1170



NeuroQuantology| JANUARY 2022 | VOLUME 20 | ISSUE 1 | PAGE 1169-1174] DOI: 10.48047/NQ.2022.20.1.NQ22400
V.Uday Kiran et al/ Role on Experimental and ethical issues with using animal models in Pathological and Medicinal plant research-A Review

Research on medicinal plants moves more
quickly from the lab to the clinic thanks to

successful results from animal models.

Figl: Various levels of animal models involvements in Medical research
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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
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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
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Tablel: Various risk factors in animal models in Biological research [16].

Behavioural Risk Factors | Biologic Risk Factors
. Tobacco . Obesity
. Alcohol . Raised Blood

. Physical Inactivity
. Unhealthy Diet

Pressure Non-Communicable Diseases

. Elevated Blood . Cardiovascular Diseases

Sugar . Stroke
. High Cholesterol . Diabetes mellitus
. Cancers

. Chronic respiratory diseases

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
elSSN1303-5150

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.
Acknowledgements:

| admire the research supervisor's extensive
knowledge of literature work. | am grateful to
all of my research colleagues for their
assistance and encouragement. | also like to
express my gratitude to my lovely wife, Mrs.
Swathi Uday Kuran, for handling my
responsibilities during this work. | thank the
other writers for their thoughts, literary
recommendations, and help with cost
estimations.

Conflicts of interest:

Authors declare no conflict of interest.

References:

1. Agrawal, S.M., Yong, V.W., 2007.
Immunopathogenesis of  multiple
sclerosis. Int. Rev. Neurobiol. 79,
99 _126.

2. Bettelli, E., Carrier, Y., Gao, W., Korn,
T., Strom, T.B., Oukka, M., et al., 2006.
Reciprocal developmental pathways
for the generation of pathogenic
effector TH17 and regulatory T cells.
Nature 441 (7090), 235_238.

3. Burhans, M.S.; Hagman, D.K.; Kuzma,
J.N.;  Schmidt, KA., Kratz, M.
Contribution of adipose tissue
inflammation to the development of

elSSN1303-5150

10.

11.

12,

type 2 diabetes mellitus. Compr.
Physiol. 2018, 9, 1-58.

da Costa Rodrigues, K.C.; Pereira,
R.M.; de Campos, T.D.P.; de Moura,
R.F.; da Silva, A.S.R.; Cintra, D.E;
Ropelle, E.R.; Pauli, J.R.; de Araujo,
M.B.; de Moura, L.P. The role of
physical exercise to improve the
browning of white adipose tissue via
POMC neurons. Front. Cell. Neurosci.
2018, 12, 88.

Fernandes MR, Pedroso AR. Animal
experimentation: a look into ethics,
welfare and alternative methods. Rev
Assoc Med Bras 2017;63:923-8.

Fotuhi M, Mian A, Meysami S, Raji
CA. Neurobiology = of  COVID-19.J
Alzheimers Dis 2020;76:3-19.

Franco NH. Animal experiments in
biomedical research: a historical
perspective. Animals 2013;3:238-73.
ladecola C, Anrather J, Kamel
H. Effects of COVID-19 on the nervous
system. Cell 2020;183:16-27.

J.  Neurochem. ( 136, 971 _980.
Mansoor, S.R., Zabihi, E., Ghasemi-
Kasman, M., 2019. The potential use of
mesenchymal stem cells for the
treatment of multiple sclerosis. Life
Sci. (235, 116830_116838.

Kafami, L., Raza, M., Razavi, A.,
Mirshafiey, A., Movahedian, M.,
Khorramizadeh, M.R., 2010.
Intermittent Feeding Attenuates
Clinical Course of Experimental
Autoimmune Encephalomyelitis in
C57BL/6 Mice. Avicenna
J.Med.Biotechnol. ( 2 (1), 47_52.

Kang, K.; Chen, Q.; Gao, Y.; Yu, K.
Detection of SARS-CoV-2 B.1.617.2
(Delta) variant in three cats owned by
a confirmed COVID-19 patient in
Harbin, China. Vet. Med. Sci. 2022, 8,
945-946.

Khalafi, M.; Mohebbi, H.; Symonds,
M.E.; Karimi, P.; Akbari, A.; Tabari, E.;
Faridnia, M.; Moghaddami, K. The
impact of moderate-intensity
continuous or high-intensity interval
training on adipogenesis and browning
of subcutaneous adipose tissue in

www.neuroquantology.com

1173



NeuroQuantology| JANUARY 2022 | VOLUME 20 | ISSUE 1 | PAGE 1169-1174] DOI: 10.48047/NQ.2022.20.1.NQ22400
V.Uday Kiran et al/ Role on Experimental and ethical issues with using animal models in Pathological and Medicinal plant research-A Review

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

obese male rats. Nutrients 2020, 12,
925.

LaFollette H. Ethics in practice: an
anthology, 4th ed. New York: Wiley &
Sons; 2020.

Lakdawala SS, Menachery VD.The
search for a COVID-19 animal
model. Science 2020;368:942-3.

Lee, H.E.; Yang, G.; Han, S.-H.; Lee, J.-
H.; An, T.-J.; Jang, J.-K.; Lee, J.Y. Anti-
obesity potential of Glycyrrhiza
uralensis and licochalcone A through
induction of adipocyte browning.
Biochem. Biophys. Res. Commun.
2018, 503, 2117-2123.

Leyva-Lo’'pez, N., Gutierrez-Grijalva,
E.P., Ambriz-Perez, D.L., Heredia, J.B.,
2016. Flavonoids as cytokine
modulators: a possible therapy for
inflammation-related diseases. Int. J.
Mol. Sci. ( 17 (6), pii: E921.

Luchtman, D., Gollan, R., Ellwardt, E.,
Birkenstock, J., Robohm, K., Siffrin, V.,
et al., 2016. In vivo and in vitro effects
of multiple sclerosis
immunomodulatory therapeutics on
glutamatergic excitotoxicity.

Marshall M. COVID’s toll on smell and
taste: what scientists do and don’t
know. Nature 2021;589:342-3.
Marshall M.How COVID-19 can
damage the
brain. Nature 2020;585:342-3.

Meda, F., Folci, M., Baccarelli A.,
Selmi, C., 2011. The epigenetics of
autoimmunity. Cell Mollmmunol 8 (3),
226_236.

Neff EP. Meeting the need for COVID-
19 models. Lab Anim 2021;50:111-2.
Paolo G.Does COVID-19 cause
permanent damage to olfactory and

elSSN1303-5150

23.

24,

25.

26.

27.

gustatory function? Med
Hypotheses 2020;143:110086.
Regenberg A, Mathews DJ, Blass DM,
Bok H, Coyle JT, Duggan P, Faden R,
Finkel J, Gearhart JD, Hillis A, Hoke A,
Johnson R, Johnston M, Kahn J, Kerr D,
King P, Kurtzberg J, Liao SM, McDonald
JW, McKhann G, Nelson KB, Rao M,
Siegel AW, Smith K, Solter D, Song H,
Sugarman J, Vescovi A, Young W,
Greely HT, Traystman RJ. The role of
animal models in evaluating
reasonable safety and efficacy for
human trials of cell-based
interventions for neurologic
conditions.) Cereb  Blood Flow
Metab 2009;29:1-9.

Reichard RR, Kashani KB, Boire NA,
Constantopoulos E, Guo Y, Lucchinetti
CF. Neuropathology of COVID-19: a
spectrum of vascular and acute
disseminated encephalomyelitis
(ADEM)-like pathology. Acta
Neuropathol 2020;140:1-6.

Rios, J.L.; Bomhof, M.R.; Reimer, R.A.;
Hart, D.A.; Collins, K.H.; Herzog,W.
Protective effect of prebiotic and
exercise intervention on knee health in
a rat model of diet-induced obesity.
Sci. Rep. 2019, 9, 3893.

Taquet M, Geddes JR, Husain M,
Luciano S, Harrison PJ. 6-month
neurological and psychiatric outcomes
in 236379 survivors of COVID-19: a
retrospective cohort study using
electronic  health records. Lancet
Psychiatry 2021;8:416-27.

Wang, P.; Li, D.; Ke, W.; Liang, D.; Hu,
X.; Chen, F. Resveratrol-induced gut
microbiota reduces obesity in high-fat
diet-fed mice. Int. J. Obes. 2020, 44,
213-225.

www.neuroquantology.com

1174





