ﬁ EasyChair Preprint

Ne 12252

Development of Humanized Mouse and Rat
Models with Full-Thickness Human Skin and

Autologous Immune Cells

Aleksander Jensen

EasyChair preprints are intended for rapid
dissemination of research results and are
integrated with the rest of EasyChair.

February 24, 2024



Development of Humanized Mouse and Rat Models with Full-
Thickness Human Skin and Autologous Immune Cells

Aleksander Jensen
University of Silesian Innovation and Technology, Poland

Abstract

The development of humanized animal models has become increasingly crucial in biomedical
research to bridge the gap between preclinical studies and human clinical trials. This research
article focuses on the innovative approach of creating humanized mouse and rat models with
full-thickness human skin and autologous immune cells. This methodology aims to enhance the
translational relevance of preclinical studies by providing a more accurate representation of the
human immune system and skin physiology.

Introduction

The quest for effective translational research tools in biomedical science has led to the
development of innovative models that aim to bridge the gap between traditional animal studies
and human clinical trials. Among these, the creation of humanized animal models, which
incorporate human tissues and cells, holds great promise for advancing our understanding of
complex diseases and improving the predictive value of preclinical studies. This research article
delves into the groundbreaking development of humanized mouse and rat models with full-
thickness human skin and autologous immune cells, presenting a comprehensive overview of the
methodology, applications, challenges, and future directions of these sophisticated models[1].

Historically, rodent models, particularly mice and rats, have been instrumental in advancing our
knowledge of various diseases and testing therapeutic interventions. However, the inherent
differences in immune responses and physiological features between rodents and humans have
limited the translational relevance of findings from traditional animal studies[2]. As researchers
strive to enhance the accuracy of preclinical models, there has been a paradigm shift towards
incorporating human elements to better mimic the complexities of human biology[3].

In recent years, the focus has expanded beyond conventional xenograft models to the
development of humanized animal models, where human tissues and cells are engrafted into
immunodeficient animals[4]. These models have demonstrated utility in studying a wide range of
diseases, including cancers, infectious diseases, and autoimmune disorders, providing a more
accurate representation of human immune responses and pathology. Within this realm, the
integration of full-thickness human skin and autologous immune cells into mouse and rat models



represents a pioneering approach to mimic the intricate interplay between the immune system
and skin in a humanized context[5].

The skin, the largest organ in the human body, serves as a crucial interface between the internal
environment and the external world. It plays a pivotal role in immune surveillance, defense
against pathogens, and the maintenance of homeostasis. Skin-related diseases, autoimmune
disorders, and infectious diseases with a skin tropism present unique challenge that necessitate a
comprehensive understanding of the interplay between the immune system and the skin.
Conventional animal models often fall short in capturing the nuances of human skin physiology
and immune responses[6].

The rationale behind the development of humanized mouse and rat models with full-thickness
human skin and autologous immune cells lies in the pursuit of more faithful representations of
human biology. By recreating a functional human immune system within the context of
transplanted human skin, researchers aim to overcome the limitations of traditional models,
offering a powerful tool for studying diseases with cutaneous manifestations and advancing drug
development with enhanced predictive validity[7].

In this comprehensive exploration of the methodology, applications, challenges, and future
directions of these humanized models, we aim to shed light on the transformative potential they
hold for preclinical research. As we delve into the intricacies of the development process and
examine the current and potential applications, we will also address the challenges that
researchers face in optimizing these models and explore the ethical considerations surrounding
the use of human tissues and cells in animal studies. Ultimately, the evolution of humanized
mouse and rat models with full-thickness human skin and autologous immune cells stands as a
testament to the continuous pursuit of more accurate and clinically relevant preclinical tools in
biomedical research[8].

Methodology

The full-thickness human skin is obtained from consenting donors and grafted onto
immunodeficient mice or rats using established surgical techniques. The successful engraftment
is monitored over time, ensuring the maintenance of skin integrity and functionality.

Autologous immune cells, including T cells, B cells, and antigen-presenting cells, are isolated
from the same human donors. These cells are then introduced into the animal models to recreate
a functional human immune system within the transplanted human skin.

The development and function of the human immune system within the engrafted animals are
closely monitored using immunological assays, flow cytometry, and histological analyses. This
allows researchers to assess the maturation and functionality of the reconstituted immune system
over time.



Applications
3.1 Disease Modeling:

Humanized mouse and rat models with full-thickness human skin and autologous immune cells
provide a valuable tool for studying skin diseases, autoimmune disorders, and infectious diseases
with a skin tropism. Researchers can investigate disease progression, immune responses, and
potential therapeutic interventions in a more clinically relevant context.

3.2 Drug Development and Testing:

The use of these humanized models offers an improved platform for preclinical drug
development and testing. By mimicking the human immune system and skin responses,
researchers can more accurately predict the efficacy and safety of potential therapeutics, reducing
the gap between preclinical and clinical outcomes.

Challenges and Future Directions:
4.1 Immunocompatibility and Graft Rejection:

Challenges associated with the immunocompatibility of human skin grafts and the potential for
graft rejection need to be addressed. Ongoing research aims to optimize immune cell engraftment
protocols and develop strategies to enhance graft survival.

4.2 Ethical Considerations:

The use of human tissues and cells in animal models raises ethical considerations. Researchers
must adhere to rigorous ethical standards, obtaining informed consent for tissue donation and
ensuring the humane treatment of experimental animals.

4.3 Optimization of Model Systems:

Future research efforts should focus on refining and optimizing the model systems to better
replicate human physiology. This includes further characterizing immune responses, improving
engraftment techniques, and exploring the potential for incorporating additional human tissues.

Conclusion

The development of humanized mouse and rat models with full-thickness human skin and
autologous immune cells represents a significant advancement in preclinical research. This
innovative approach offers a more accurate representation of human biology, enabling
researchers to conduct more relevant studies in the fields of dermatology, immunology, and drug
development. As ongoing research addresses challenges and refines these models, the potential
for translational impact in clinical applications continues to grow.
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