mouse spleen anatomy

mouse spleen anatomy is a critical area of study within the broader field of comparative
anatomy and immunology. Understanding the anatomy of the mouse spleen provides
insights into its functional roles in the immune system, blood filtration, and overall health
of the organism. This article will delve into the intricate details of mouse spleen anatomy,
exploring its structure, functions, and relevance in research, particularly in the context of
human health. Additionally, it will cover the histological features of the spleen, the
differences between the mouse and human spleen, and the implications for scientific
studies.

Following this introduction, a comprehensive Table of Contents will guide readers through
the various sections of the article.
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Structure of the Mouse Spleen

The mouse spleen is a highly vascularized organ located in the left upper quadrant of the
abdominal cavity. It is typically oval or ellipsoidal in shape, measuring approximately 1-2
centimeters in length. The spleen is covered by a capsule composed of connective tissue,
which provides structural support and protection.

Key Components of Mouse Spleen Anatomy

The anatomy of the mouse spleen can be divided into several key components, each
serving a specific purpose:

e Capsule: The outer layer that protects the spleen and maintains its shape.



¢ Red Pulp: This region is involved in the filtration of blood and the removal of old or
damaged red blood cells.

e White Pulp: Composed of lymphoid tissue, the white pulp plays a crucial role in the
immune response by producing lymphocytes.

e Marginal Zone: A specialized area at the interface of red and white pulp that is rich
in immune cells.

Vascular Supply

The spleen receives blood supply primarily from the splenic artery, which branches from
the celiac trunk. The vascular anatomy is essential for its function, as it allows for the
rapid movement of blood, immune cells, and other substances. The splenic vein drains
blood from the spleen, returning it to the circulatory system.

Functions of the Mouse Spleen

The spleen serves multiple critical functions, primarily related to immune surveillance and
hematopoiesis. Its unique structure allows it to filter blood and respond to pathogens
effectively.

Immune Function

The mouse spleen is a vital organ in the immune system. It is responsible for filtering
blood and detecting foreign antigens. When a pathogen is encountered, the white pulp
activates lymphocytes, which proliferate and mount an immune response.

Filtration of Blood

One of the primary roles of the red pulp is to remove old and damaged red blood cells
from circulation. This process is crucial for maintaining healthy blood cell levels and
ensuring efficient oxygen transport throughout the body.

Hematopoiesis

During fetal development, the spleen plays a role in the production of blood cells. In adult
mice, while the primary site of hematopoiesis is the bone marrow, the spleen can still
produce some types of blood cells in response to certain demands, such as during
infections.



Histological Features of the Mouse Spleen

Histology provides a microscopic view of the spleen's structure, revealing the organization
and types of cells present within the organ.

Microscopic Anatomy

Under a microscope, the mouse spleen exhibits distinct zones corresponding to its
functional regions:

e White Pulp: Contains lymphoid follicles, primarily B cells, and periarteriolar
lymphoid sheaths (PALS) rich in T cells.

¢ Red Pulp: Composed of sinusoids and splenic cords, rich in macrophages and red
blood cells.

e Marginal Zone: Contains specialized macrophages and dendritic cells that capture
antigens.

Cell Types

The spleen is home to various cell types, including:

e Lymphocytes: B cells and T cells are crucial for adaptive immunity.
« Macrophages: These cells play a key role in phagocytosis and antigen presentation.

e Dendritic Cells: Essential for bridging innate and adaptive immunity.

Comparative Anatomy: Mouse vs. Human Spleen

Understanding the differences between mouse and human spleen anatomy is essential for
translational research. While there are similarities, notable differences exist that impact
their respective functions.

Differential Size and Shape

The human spleen is significantly larger than that of mice, reflecting the size difference
between the two species. Additionally, while the mouse spleen is more oval, the human
spleen has a more irregular shape.



Functional Differences

In humans, the spleen has a more prominent role in immune responses due to its larger
size and greater lymphoid tissue density. Mice, on the other hand, can exhibit variations in
spleen function based on strain and environmental conditions.

Importance of Mouse Spleen in Research

The mouse spleen is a crucial model for understanding various diseases, including
autoimmune disorders, infections, and hematological diseases. Its resemblance to human
spleen anatomy and function makes it a valuable research tool.

Experimental Models

Mouse models are widely used to study the immune system and the effects of various
treatments, including vaccines. Researchers often analyze spleen tissue to assess immune
responses and identify potential therapeutic targets.

Translational Research

Insights gained from mouse spleen studies are often translated into clinical settings,
aiding in the development of new treatments for human diseases. The mouse model serves
as an essential bridge between basic science and clinical applications.

Conclusion

Mouse spleen anatomy is a rich field of study that offers valuable insights into the immune
system, hematopoiesis, and the overall health of the organism. Understanding the
structure and function of the mouse spleen enhances our knowledge of various biological
processes and aids in the advancement of medical research. As researchers continue to
explore this organ, the implications for human health and disease remain profound.

Q: What is the primary function of the mouse spleen?

A: The primary functions of the mouse spleen include filtering blood, recycling iron from
old red blood cells, and playing a significant role in the immune response by producing
lymphocytes.

Q: How does the mouse spleen differ from the human
spleen?

A: The mouse spleen is smaller and has a more oval shape compared to the human spleen,
which is larger and more irregular. Additionally, the density of lymphoid tissue and



functional roles differ between the two species.

Q: What types of cells are found in the mouse spleen?

A: The mouse spleen contains various cell types including lymphocytes (B and T cells),
macrophages, and dendritic cells, all of which play crucial roles in immune responses.

Q: Why is the mouse spleen important in biomedical
research?

A: The mouse spleen serves as a vital model for studying the immune system,
understanding disease mechanisms, and testing new therapies due to its anatomical and
functional similarities to the human spleen.

Q: What happens to the spleen during an immune
response?

A: During an immune response, the spleen activates lymphocytes, which proliferate and
respond to pathogens, while also filtering blood to remove any foreign antigens.

Q: Can the mouse spleen regenerate?

A: The mouse spleen has some regenerative capabilities, particularly after surgical
removal or injury, but the extent of regeneration can vary depending on the individual
mouse and environmental factors.

Q: How is blood supplied to the mouse spleen?

A: The mouse spleen is primarily supplied by the splenic artery, which branches from the
celiac trunk, allowing for efficient blood flow and immune cell movement.

Q: What role does the marginal zone of the spleen play?

A: The marginal zone of the spleen plays a critical role in immune surveillance, containing
specialized immune cells that capture antigens and facilitate rapid immune responses.

Q: What is the significance of red pulp in the mouse
spleen?

A: The red pulp of the mouse spleen is significant for filtering blood, removing old or
damaged red blood cells, and serving as a reservoir for blood, particularly during times of
stress or hemorrhage.



Q: How does spleen size affect its function in mice?

A: Spleen size can affect its functional capacity; a larger spleen may enhance immune
responses and blood filtration, while a smaller spleen may limit these functions, impacting
overall health and disease resistance.
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mouse spleen anatomy: Human Microscopic Anatomy Radivoj V. Krstic, 2013-03-14 The
author, R.V. Krstic, is well-known internationally for his excellent histological drawings. This atlas is
an excellent supplement to conventional histology textbooks, for students, teachers and
professionals alike.

mouse spleen anatomy: Comparative Anatomy and Histology Piper M. Treuting, Suzanne
M. Dintzis, Kathleen S. Montine, 2017-08-29 The second edition of Comparative Anatomy and
Histology is aimed at the new rodent investigator as well as medical and veterinary pathologists who
need to expand their knowledge base into comparative anatomy and histology. It guides the reader
through normal mouse and rat anatomy and histology using direct comparison to the human. The
side by side comparison of mouse, rat, and human tissues highlight the unique biology of the
rodents, which has great impact on the validation of rodent models of human disease. - Offers the
only comprehensive source for comparing mouse, rat, and human anatomy and histology through
over 1500 full-color images, in one reference work - Enables human and veterinary pathologists to
examine tissue samples with greater accuracy and confidence - Teaches biomedical researchers to
examine the histologic changes in their model rodents - Experts from both human and veterinary
fields take readers through each organ system in a side-by-side comparative approach to anatomy
and histology - human Netter anatomy images along with Netter-style rodent images

mouse spleen anatomy: A Practical Guide to the Histology of the Mouse Cheryl L.
Scudamore, 2014-02-10 A Practical Guide to the Histology of the Mouse provides a full-colour atlas
of mouse histology. Mouse models of disease are used extensively in biomedical research with many
hundreds of new models being generated each year. Complete phenotypic analysis of all of these
models can benefit from histologic review of the tissues. This book is aimed at veterinary and
medical pathologists who are unfamiliar with mouse tissues and scientists who wish to evaluate their
own mouse models. It provides practical guidance on the collection, sampling and analysis of mouse
tissue samples in order to maximize the information that can be gained from these tissues. As well as
illustrating the normal microscopic anatomy of the mouse, the book also describes and explains the
common anatomic variations, artefacts associated with tissue collection and background lesions to
help the scientist to distinguish these changes from experimentally- induced lesions. This will be an
essential bench-side companion for researchers and practitioners looking for an accessible and
well-illustrated guide to mouse pathology. Written by experienced pathologists and specifically
tailored to the needs of scientists and histologists Full colour throughout Provides advice on
sampling tissues, necropsy and recording data Includes common anatomic variations, background
lesions and artefacts which will help non-experts understand whether histologic variations seen are
part of the normal background or related to their experimental manipulation
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mouse spleen anatomy: Liu's Principles and Practice of Laboratory Mouse Operations
Pengxuan Liu, Don Liu, 2023-07-16 This book fills the current void of academic writings on
laboratory mouse operation, giving research scientists, graduate students, and laboratory
technicians an authoritative textbook and definitive laboratory companion. It covers mouse anatomy,
the handling of the mouse, anesthesia, drug administration, specimen collection, organ harvesting
and daily laboratory skills as well as advanced micro-surgery techniques. Its detailed description of
mouse anatomy corrects many inaccuracies and misconceptions in the literature. It provides a
wealth of basic laboratory skills and numerous advanced surgical techniques. The step-by-step
explanations, with extensive photographic images and videos, improve the current understanding
and practice of laboratory mouse operations. This book lays the foundation of laboratory mouse
operations by offering a clear understanding of the basic principles, updated anatomic studies, and
providing invaluable practical tools. It serves a wide audience, including laboratory animal
scientists, pharmaceutical science researchers, graduate students in these fields, micro surgeons,
veterinarians, and laboratory technicians.

mouse spleen anatomy: The Laboratory Mouse Hans Hedrich, 2012-07-16 Mice have long
been recognized as a valuable tool for investigating the genetic and physiological bases of human
diseases such as diabetes, infectious disease, cancer, heart disease, and a wide array of neurological
disorders. With the advent of transgenic and other genetic engineering technologies, the versatility
and usefulness of the mouse as a model in biomedical research has soared. As a result, mouse
colonies everywhere are expanding, and scientists who previously focused on other models are
turning their attention to the mouse. Revised to reflect advances since the first edition, The
Laboratory Mouse, Second Edition continues to be the most accessible reference on the biology and
care of the laboratory mouse. This guide presents basic information and common procedures in
detail to provide a quick reference source for investigators, technicians, and caretakers in the
humane care and use of the mouse in the laboratory setting. Expanded, updated, and now in color,
this new edition includes coverage of the biological features, husbandry, management, veterinary
care, experimental methodology, and resources applying specifically to the mouse--Provided by
publisher.

mouse spleen anatomy: Mouse Models of Human Blood Cancers Shaoguang Li,
2008-12-19 In this book, Dr. Li and his author team plan to emphasize why mouse models are useful
in vivo systems for understanding disease mechanisms and developing therapeutic strategies in
blood cancers. The authors do not intend to cover all types of blood cancers; instead, they will focus
on some major ones such as leukemias and lymphomas. However, the authors will try to cover as
much as they can the cancer types and point out that many blood cancers need to be studied in
mouse disease models although they are still not available at present. A major focus in the book will
be to show what we can or cannot learn from mouse disease models and to also show the critical
contributions of mouse models in therapeutic drug development.

mouse spleen anatomy: The Anatomical Basis of Mouse Development Matthew H. Kaufman,
Jonathan B.L. Bard, 1999-03-10 This book is an essential anatomical resource for developmental
biologists who need to know about any aspect of mouse developmental anatomy, as well as for
geneticists using the mouse embryo as a model. The book is a companion to Kaufman's The Atlas of
Mouse Development, and details the developmental anatomy of the early embryo, the transitional
tissues, and all the major organ systems. It also provides extensive comparisons with human
developmental anatomy, both normal and abnormal. The book has extensive reference indexes
detailing developmental stage criteria. The Anatomical Basis of Mouse Development will be a key
reference work for anyone who needs to understand developmental anatomy in normal and mutant
mice. - Complements Kaufman's The Atlas of Mouse Development - Gives anatomical descriptions
from oogenesis to birth, at a level of detail that goes beyond that found in most literature - Provides
detailed explanations for geneticists and molecular biologists with limited anatomical background to
help them understand the emergence of all the major structures in the mouse embryo - Contains
comprehensive indexes detailing the appearance of over 1000 organs, tissues, and their components



at different stages of mouse embryogenesis - Includes comparisons with normal and abnormal
human development - Contains over 100 clear line diagrams showing mouse developmental anatomy
as well as lineage relationships for the major organ systems

mouse spleen anatomy: Introduction to Electron Microscopy Saul Wischnitzer, 2013-10-22
Introduction to Electron Microscopy, Second Edition provides an introduction to the foundations of
electron microscopy; an outline of some practical aspects of instrument operation; and discussion of
the rationale of the methodology of biological specimen preparation. The book seeks to provide a
comprehensive understanding of the theoretical and operational aspects of the electron microscope.
This edition consists of two parts. Part One deals with the history, basic theory, and operation of the
electron microscope. Part Two discusses steps used in material preparation for electron microscope
investigation such as fixation, embedding, and staining techniques. Biomedical researchers,
molecular biologists, toxicologists, forensic investigators, and medical students will find this book a
very useful reference.

mouse spleen anatomy: Ultrastructure of Lymphoid Organs I. Olah, Imre Tor6, P. Rohlich,
1975

mouse spleen anatomy: Psychoneuroimmunology Robert Ader, 2014-06-28
Psychoneuroimmunology, Second Edition presents reports on the relationship between the nervous
and immune systems. The book is divided into four sections. The first section details the role of
neural structures and neurotransmitter signals in communication with the immune system. It
documents the extensive neural connections with organs of the immune system; the dynamics of
noradrenergic sympathetic innervation of spleen and thymus; and the evidence for immune signaling
of the CNS. Part II elaborates the role of hormones in the modulation of immune functions; the basis
for bidirectional communication between the neuroendocrine and immune systems; and the potential
physiological implications of these neuroendocrine-immune system interactions. The third part
addresses behavioral influences on immune response; the effects of conditioning, stress and social
interactions in modulating immune responses; and the behavioral consequences of experimentally
altered or genetically determined immunologic states. The final section presents the effects of
psychosocial factors on immune responses and the potential impact of behavioral interventions in
modulating immunity in healthy human subjects and in patients with AIDS. Neuroscientists,
endocrinologists, and immunologists will find the book interesting.

mouse spleen anatomy: Basic Science Methods for Clinical Researchers Morteza Jalali,
Francesca Yvonne Louise Saldanha, Mehdi Jalali, 2017-03-31 Basic Science Methods for Clinical
Researchers addresses the specific challenges faced by clinicians without a conventional science
background. The aim of the book is to introduce the reader to core experimental methods commonly
used to answer questions in basic science research and to outline their relative strengths and
limitations in generating conclusive data. This book will be a vital companion for clinicians
undertaking laboratory-based science. It will support clinicians in the pursuit of their academic
interests and in making an original contribution to their chosen field. In doing so, it will facilitate the
development of tomorrow's clinician scientists and future leaders in discovery science. - Serves as a
helpful guide for clinical researchers who lack a conventional science background - Organized
around research themes pertaining to key biological molecules, from genes, to proteins, cells, and
model organisms - Features protocols, techniques for troubleshooting common problems, and an
explanation of the advantages and limitations of a technique in generating conclusive data -
Appendices provide resources for practical research methodology, including legal frameworks for
using stem cells and animals in the laboratory, ethical considerations, and good laboratory practice
(GLP)

mouse spleen anatomy: Carcinogenesis Abstracts , 1979

mouse spleen anatomy: Light and Electron Microscopy of Cells and Tissues Edmund
Sandborn, 2012-12-02 Light and Electron Microscopy of Cells and Tissues: An Atlas for Students in
Biology and Medicine is a condensation of Volumes I and II of Cells and Tissues by Light and
Electron Microscopy (Academic Press, Inc., New York and London, 1970). It is designed to provide



the student with the essentials for a basic knowledge of animal cells and tissues. The book provides
comprehensive discussions of the following: the cell, stratified squamous epithelium, the nervous
system, muscle, the lymphoid organs, the circulatory system, the digestive system, the major glands
of digestion, the urinary system, the male reproductive system, the female reproductive system, the
endocrine glands, and special senses (the eye and the ear).

mouse spleen anatomy: Tertiary Lymphoid Organs (TLOs): Powerhouses of Disease Immunity
Changjun Yin, Andreas J.R. Habenicht, Sarajo Mohanta, Pasquale Maffia, 2017-05-22 The immune
system employs TLOs to elicit highly localized and forceful responses to unresolvable peripheral
tissue inflammation. Current data indicate that TLOs are protective but they may also lead to
collateral tissue injury and serve as nesting places to generate autoreactive lymphocytes. A better
comprehension of these powerhouses of disease immunity will likely facilitate development to
unprecedented and specific therapies to fight chronic inflammatory diseases.
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mouse spleen anatomy: Index Medicus , 2001-07 Vols. for 1963- include as pt. 2 of the Jan.
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