mouse hippocampus anatomy

mouse hippocampus anatomy is a crucial area of study within neuroscience, particularly in
understanding spatial memory, learning, and navigation. The hippocampus in mice serves as a model
for human brain function, providing insights into both normal cognitive processes and various
neurological disorders. This article will delve into the intricate structures and functions of the mouse
hippocampus, highlighting its anatomy, cellular composition, and roles in memory and behavior. We
will also discuss research methodologies used to study this vital brain region, as well as its
significance in the broader context of neuroscience.

Following this introduction, we will outline the key sections of the article in the Table of Contents.

Understanding the Structure of the Mouse Hippocampus

Cell Types in the Mouse Hippocampus

Functional Roles of the Hippocampus

Research Methods for Studying the Hippocampus

e Clinical Relevance of Mouse Hippocampus Anatomy

Understanding the Structure of the Mouse
Hippocampus

The mouse hippocampus is a complex structure located in the medial temporal lobe of the brain. It is
primarily associated with memory formation and spatial navigation. The anatomy of the mouse
hippocampus can be divided into several key regions, each with distinct features and functions.

Regions of the Mouse Hippocampus

The mouse hippocampus is traditionally divided into the following regions:

e CAl Region: This area is involved in the consolidation of long-term memory and is crucial for
spatial learning.

e CA2 Region: Although smaller, this region plays a significant role in social memory and the
integration of various types of information.

e CA3 Region: Known for its extensive recurrent connections, CA3 is essential for pattern
completion and the retrieval of memories.



e DG (Dentate Gyrus): This region is involved in the formation of new memories and has a
unique role in neurogenesis.

Each of these regions is composed of pyramidal neurons and various types of interneurons that
contribute to the overall function of the hippocampus. The layering of these structures is crucial for
their distinct roles in memory processing.

Hippocampal Formation

The hippocampal formation also includes the entorhinal cortex, which serves as a major input and
output hub for the hippocampus. The connectivity between the entorhinal cortex and the
hippocampus is vital for integrating sensory information and contextualizing memories.

Cell Types in the Mouse Hippocampus

Understanding the cellular composition of the mouse hippocampus is essential for comprehending its
functions. The hippocampus contains various types of neurons, each contributing to its overall
functionality.

Pyramidal Neurons

Pyramidal neurons are the primary excitatory cells in the hippocampus. They are characterized by
their triangular-shaped cell bodies and long apical dendrites. These neurons are involved in
transmitting signals within the hippocampus and to other brain regions.

Interneurons

Interneurons are critical for regulating the activity of pyramidal neurons. They can be classified into
several types based on their morphology and function, including GABAergic interneurons. These
interneurons help maintain the balance of excitation and inhibition within the hippocampal circuits.

Neurogenesis in the Dentate Gyrus

The dentate gyrus is unique in that it is one of the few regions in the adult brain where neurogenesis
occurs. New neurons generated in this region are believed to play a key role in learning and memory.
The process of neurogenesis in the dentate gyrus is influenced by various factors, including
environmental enrichment and stress.



Functional Roles of the Hippocampus

The mouse hippocampus has several critical roles in various cognitive functions, particularly in
learning and memory processes.

Spatial Memory and Navigation

The hippocampus is essential for spatial memory, allowing mice to navigate their environment
effectively. Studies have shown that lesions in the hippocampus impair the ability of mice to learn and
remember the layout of mazes or other spatial tasks. The formation of cognitive maps within the
hippocampus is a key aspect of this function.

Declarative Memory

In addition to spatial memory, the hippocampus is vital for declarative memory, which involves the
recollection of facts and events. This includes both episodic memories (personal experiences) and
semantic memories (general knowledge). The hippocampus interacts with other brain areas to
consolidate these types of memories.

Research Methods for Studying the Hippocampus

Various research methodologies are employed to study the mouse hippocampus, facilitating a deeper
understanding of its anatomy and functions.

Electrophysiology

Electrophysiological techniques, such as patch-clamp recordings, allow researchers to measure the
electrical activity of neurons within the hippocampus. This method provides insights into neuronal
behavior and synaptic transmission.

Imaging Techniques

Advanced imaging techniques, including functional magnetic resonance imaging (fMRI) and two-
photon microscopy, enable scientists to visualize the hippocampus in real-time. These methods help
in observing changes in neuronal activity during memory tasks.

Genetic Manipulation



Genetic tools, such as CRISPR and optogenetics, are increasingly used to manipulate specific genes
and neuronal populations in the mouse hippocampus. These techniques help researchers understand
the roles of various genes in memory formation and cognitive function.

Clinical Relevance of Mouse Hippocampus Anatomy

The mouse hippocampus serves as an important model for understanding human neurological
conditions. Research on mouse hippocampus anatomy can provide insights into several disorders.

Alzheimer’s Disease

Alzheimer’s disease is characterized by hippocampal atrophy and memory deficits. Studying the
mouse model of Alzheimer’s allows researchers to explore potential therapeutic interventions and
understand the disease's progression.

Epilepsy

The hippocampus is often implicated in epilepsy, particularly temporal lobe epilepsy. Research into
the cellular mechanisms and circuitry of the mouse hippocampus can aid in developing treatments
and preventive strategies.

Mood Disorders

Hippocampal dysfunction has been linked to mood disorders such as depression and anxiety.
Investigating the anatomy and physiology of the mouse hippocampus can help identify biomarkers
and new treatment approaches for these conditions.

The mouse hippocampus anatomy is a vital area for understanding memory formation and cognitive
function. Through continued research, we can further unravel the complexities of this critical brain
region and its implications for human health.

Q: What is the main function of the mouse hippocampus?

A: The main function of the mouse hippocampus is to facilitate learning and memory, particularly
spatial memory and the formation of declarative memories.

Q: How is the mouse hippocampus structured?

A: The mouse hippocampus is structured into several key regions: CA1, CA2, CA3, and the dentate
gyrus, each with specific roles in memory processing and neuronal connectivity.



Q: What types of neurons are found in the mouse
hippocampus?

A: The mouse hippocampus contains pyramidal neurons, which are excitatory, and various types of
interneurons that provide inhibitory control, crucial for balanced neuronal activity.

Q: What methodologies are used to study the mouse
hippocampus?

A: Common methodologies include electrophysiology, advanced imaging techniques, and genetic
manipulation, which help researchers understand its functions and mechanisms.

Q: Why is mouse hippocampus anatomy important for
understanding human diseases?

A: Mouse hippocampus anatomy is important because it serves as a model for studying human
neurological diseases such as Alzheimer's, epilepsy, and mood disorders, facilitating the development
of potential treatments.

Q: What role does neurogenesis play in the dentate gyrus?

A: Neurogenesis in the dentate gyrus is crucial for the formation of new memories and cognitive
flexibility, influencing learning and adaptation to new environments.

Q: How does the entorhinal cortex relate to the hippocampus?

A: The entorhinal cortex serves as a major input and output area for the hippocampus, facilitating the
integration of sensory information and aiding memory consolidation.

Q: Can the mouse hippocampus regenerate neurons?

A: Yes, the mouse hippocampus, particularly in the dentate gyrus, is capable of neurogenesis,
allowing for the generation of new neurons throughout adulthood.

Q: What is the significance of the CA3 region in the
hippocampus?

A: The CA3 region is significant for pattern completion and memory retrieval due to its extensive
recurrent connections, enabling the reconstruction of memories from partial cues.
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mouse hippocampus anatomy: Neuroanatomy of the Mouse Hannsjorg Schroder, Natasha
Moser, Stefan Huggenberger, 2020-02-28 This textbook describes the basic neuroanatomy of the
laboratory mouse. The reader will be guided through the anatomy of the mouse nervous system with
the help of abundant microphotographs and schemata. Learning objectives and summaries of key
facts at the beginning of each chapter provide the reader with an overview on the most important
information. As transgenic mice are one of the most widely used paradigms when it comes to
modeling human diseases, a basic understanding of the neuroanatomy of the mouse is of
considerable value for all students and researchers in the neurosciences and pharmacy, but also in
human and veterinary medicine. Accordingly, the authors have included, whenever possible,
comparisons of the murine and the human nervous system. The book is intended as a guide for all
those who are about to embark on the structural, histochemical and functional phenotyping of the
mouse’s central nervous system. It can serve as a practical handbook for students and early
researchers, and as a reference book for neuroscience lectures and laboratories.

mouse hippocampus anatomy: Cell Proliferation and Cytogenesis in the Mouse Hippocampus
Kyrill Yu. Reznikov, 2012-12-06 In the present work, processes of cell proliferation, cell death,
neurogenesis, and gliogenesis in the mouse hippocampus were studied. The mapping of distribution
of hippocampal mitoses and counting of their number allowed a more precise definition of the data
concerning the disposition and age reduction of proliferative sites in Ammon's horn and the dentate
gyrus in the mouse. As a result, the following generalized scheme of development and age reduction
of the germinal zones in the mouse hippocampus has been suggested. 1. Ammon's horn a) The
ventricular zone, from the beginning of formation of the hippocampus (Ell) until E20 b) The
suprafimbrial zone, from El6 until P7 2. Dentate gyrus a) The prime germinal zone (the anlage of the
dentate gyrus of Stanfield and Cowanl979b), from E15 until P3 b) The proliferative zone of the hilus,
from P3 until P14 c) The subgranular zone, from P3 until adult age The adduced scheme needs some
comments: 1. In the hippocampus (as well as in other formations of the developing brain), primary
precursors of all types of cells of neuroectodermal origin are represented by cells of the ventricular
zone. They give rise to cells of secondary germinal zones in the dentate gyrus and Ammon's horn and
are direct precursors of the majority (if not of all) neuronal cells in Ammon's horn, the earliest
originating generations of neurons in the dentate gyrus, hippocampal radial glial cells, and,
evidently, of a considerable part of astroblasts and oligodendroblasts in Ammon's horn.

mouse hippocampus anatomy: The Mouse Nervous System Charles Watson, George
Paxinos, Luis Puelles, 2011-09-22 The Mouse Nervous System provides a comprehensive account of
the central nervous system of the mouse. The book is aimed at molecular biologists who need a book
that introduces them to the anatomy of the mouse brain and spinal cord, but also takes them into the
relevant details of development and organization of the area they have chosen to study. The Mouse
Nervous System offers a wealth of new information for experienced anatomists who work on mice.
The book serves as a valuable resource for researchers and graduate students in neuroscience.
Systematic consideration of the anatomy and connections of all regions of the brain and spinal cord
by the authors of the most cited rodent brain atlases A major section (12 chapters) on functional
systems related to motor control, sensation, and behavioral and emotional states A detailed analysis
of gene expression during development of the forebrain by Luis Puelles, the leading researcher in
this area Full coverage of the role of gene expression during development and the new field of
genetic neuroanatomy using site-specific recombinases Examples of the use of mouse models in the
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study of neurological illness

mouse hippocampus anatomy: Neuroanatomy of Neuroendocrine Systems Valery
Grinevich, Arpad Dobolyi, 2022-02-05 In this book, experts in the field provide comprehensive
descriptions of the neuroanatomy of the hypothalamic neuroendocrine systems. The book begins
with an extensive discussion on the structural components of the neuroendocrine systems. The
reader will be introduced to the anatomy and biology of the hypothalamus and the pituitary. The
human hypothalamus is presented in particular detail using state-of-the-art imaging techniques. In
the next section, the neuroanatomy of traditional hypothalamo-hypophyseal systems is highlighted,
with chapters describing magnocellular neuroendocrine cells and discussing the respective types of
hypothalamic neurons that regulate various pituitary hormones. Following this detailed structural
and anatomical description of the neuroendocrine system, the book’sfinal section focuses on the
hypothalamic control of neuroendocrine functions. This includes the control of circadian rhythm,
metabolism and appetite via specific peptidergic circuits. This book provides essential information
on the neuroanatomy and control of neuroendocrine systems, addresses cutting-edge research
questions posed by recent advances in the development of potent neuroanatomical tools, and
highlights the latest technologies used in neuroendocrinology research, making it a valuable
reference guide for students, trainees and established researchers alike. This is the twelfth volume
in the International Neuroendocrine Federation (INF) Masterclass in Neuroendocrinology series,
which aimsto illustrate the highest standards and to encourage the use of the latest technologies in
basic and clinical research and hopes to provide inspiration for further exploration into the exciting
field of neuroendocrinology. Chapter 12 is available open access under a Creative Commons
Attribution 4.0 International License via link.springer.com

mouse hippocampus anatomy: Cell Proliferation and Cytogenesis in the Mouse Hippocampus
Kyrill Yu. Reznikov, 1991-07-19 In the present work, processes of cell proliferation, cell death,
neurogenesis, and gliogenesis in the mouse hippocampus were studied. The mapping of distribution
of hippocampal mitoses and counting of their number allowed a more precise definition of the data
concerning the disposition and age reduction of proliferative sites in Ammon's horn and the dentate
gyrus in the mouse. As a result, the following generalized scheme of development and age reduction
of the germinal zones in the mouse hippocampus has been suggested. 1. Ammon's horn a) The
ventricular zone, from the beginning of formation of the hippocampus (Ell) until E20 b) The
suprafimbrial zone, from E16 until P7 2. Dentate gyrus a) The prime germinal zone (the anlage of the
dentate gyrus of Stanfield and Cowanl979b), from E15 until P3 b) The proliferative zone of the hilus,
from P3 until P14 c) The subgranular zone, from P3 until adult age The adduced scheme needs some
comments: 1. In the hippocampus (as well as in other formations of the developing brain), primary
precursors of all types of cells of neuroectodermal origin are represented by cells of the ventricular
zone. They give rise to cells of secondary germinal zones in the dentate gyrus and Ammon's horn and
are direct precursors of the majority (if not of all) neuronal cells in Ammon's horn, the earliest
originating generations of neurons in the dentate gyrus, hippocampal radial glial cells, and,
evidently, of a considerable part of astroblasts and oligodendroblasts in Ammon's horn.

mouse hippocampus anatomy: The Aging Brain Ted Burch, 1981

mouse hippocampus anatomy: The Secret Language of Anatomy Cecilia Brassett, Emily
Evans, Isla Fay, 2018-09-11 A strikingly illustrated key to decoding anatomical terminology, with
150 terms for body parts that derive from animals, plants, objects, and more An initiation into the
mysterious subject of anatomical terminology, this book reveals the body's secret language by
explaining the close relationship between human organs and structures and the evocative names
given to them by anatomists. Beautifully crafted images illustrate 150 terms derived from the
animal, food, place, plant, symbol, or other object that the body structure or function clearly
resembles. Complete with a guide to prefixes and suffixes, this book decodes patterns in the naming
of parts throughout the human body and makes anatomical terms more memorable for medical
students and practitioners. In addition to professionals, anyone interested in the history of anatomy,
the structure and function of the human body, medical etymology, and the history of language will




be fascinating by this engrossing, accessible, and informative book.

mouse hippocampus anatomy: The Functional Anatomy of the Reticular Formation Ugo
Faraguna, Michela Ferrucci, Filippo S. Giorgi, Francesco Fornai, 2019-10-04 The brainstem reticular
formation is the archaic core of ascending and descending pathways connecting the brain with
spinal cord. After the pioneer description of the activating role of the ascending reticular activating
system by Moruzzi and Magoun in 1949, an increasing number of studies have contributed to
disclose the multifaceted roles of this brain area. In fact, the brainstem reticular formation
sub-serves a variety of brain activities such as the modulation of the sleep-waking cycle, the level of
arousal and attention, the drive for novelty seeking behaviors and mood. Meanwhile, descending
pathways play a key role in posture modulation, extrapyramidal movements, and autonomic
functions such as breathing and blood pressure. Moreover, both descending and ascending fibers of
the reticular formation are critical in gating the sensory inputs and play a critical role in pain
modulation and gaze control. All these activities are impaired when a damage affects critical nuclei
of the reticular formation. Remarkably, in neurodegenerative diseases involving reticular nuclei, the
rich collaterals interconnecting reticular isodendritic neurons represent a gateway for disease
spreading placing the role of the reticular nuclei as a pivot in a variety of brain disorders. The
present Research Topic is an updated collection of recent studies, which contribute to define the
systematic anatomy of the reticular formation, its physiological and pharmacological features, as
well as its involvement in neurodegenerative disorders and neuroprotection.

mouse hippocampus anatomy: Comparative Anatomy and Histology Piper M. Treuting,
Suzanne M. Dintzis, Charles W. Frevert, Denny Liggitt, Kathleen S. Montine, 2012 1. Introduction --
2. Phenotyping -- 3. Necropsy and histology -- 4. Mammary Gland -- 5. Skeletal System -- 6. Nose,
sinus, pharynx and larynx -- 7. Oral cavity and teeth -- 8. Salivary glands -- 9. Respiratory -- 10.
Cardiovascular -- 11. Upper GI -- 12. Lower GI -- 13. Liver and gallbladder -- 14. Pancreas -- 15.
Endocrine System -- 16. Urinary System -- 17. Female Reproductive System -- 18. Male Reproductive
System -- 19. Hematopoietic and Lymphoid Tissues -- 20. Nervous System -- 21. Special senses, eye --
22. Special senses, ear -- 23. Skin and adnexa -- Index.

mouse hippocampus anatomy: Adult Neurogenesis: Beyond Rats and Mice Luca Bonfanti,
Irmgard Amrein, 2019-02-11 Researchers working on adult neurogenesis have focused largely on
inbred laboratory rodents. While this provides a strong advantage of restricting genetic variation in
the group, it also narrows our perspective on adult neurogenesis as a biological phenomenon. Many
unsolved issues and open questions cannot be resolved without the contribution of comparative
studies spanning through widely different species: how did adult neurogenesis evolve, what is the
link between adult neurogenesis and brain complexity, how do adult neurogenesis and animal
behavior influence each other, how does adult neurogenesis contribute to brain plasticity, cognition
and, possibly, repair, and how do experimental conditions affect adult neurogenesis. The main
message from the comparative approach to adult neurogenesis is that the relative exclusive focus on
laboratory rodents can result in a bias on how we think about this biological process.

mouse hippocampus anatomy: The Gross and Minute Anatomy of the Central Nervous
System Hermon C. Gordinier, 1899

mouse hippocampus anatomy: Neuroimaging Anatomy, Part 1: Brain and Skull, An Issue of
Neuroimaging Clinics of North America, E-Book Tarik F. Massoud, 2022-07-19 In this issue of
Neuroimaging Clinics, guest editor Dr. Tarik F. Massoud brings his considerable expertise to the
topic of Neuroimaging Anatomy, Part 1: Brain and Skull. Anatomical knowledge is critical to
reducing both overdiagnosis and misdiagnosis in neuroimaging. This issue is part one of a two-part
series on neuroimaging anatomy that focuses on the brain, with each article addressing a specific
area. The issue also includes an article on Brain Connectomics: the study of the brain's structural
and functional connections between cells. - Contains 13 relevant, practice-oriented topics including
anatomy of cerebral cortex, lobes, and the cerebellum; brainstem anatomy; cranial nerves anatomy;
brain functional imaging anatomy; imaging of normal brain aging; and more. - Provides in-depth
clinical reviews on neuroimaging anatomy of the brain and skull, offering actionable insights for




clinical practice. - Presents the latest information on this timely, focused topic under the leadership
of experienced editors in the field. Authors synthesize and distill the latest research and practice
guidelines to create clinically significant, topic-based reviews.

mouse hippocampus anatomy: Developmental Neuropathology of Schizophrenia Sarnoff A.
Mednick, Tyrone D. Cannon, Christopher E. Barr, Jose M. LaFosse, 2012-12-06 This volume reports
the proceedings of a NATO Advanced Workshop held in Castelvecchio Pas coli, Italy, from August 28
- September 1, 1989. An important inspiration for this Workshop came from our studies in Helsinki
and Denmark, which have found that exposure to an influenza epidemic during the second trimester
of fetal development increases the risk of adult schizophrenia. This finding has stimulated an
important new hypothesis in the study of the etiology of schizophrenia. It has suggested the
possiblity that disturbances of brain development during gestation may contribute to the risk of
adult schizophrenia. We determined that it would be of value to bring together schizophrenia
researchers and those doing basic studies of the development of the brain. Both groups of
researchers were encouraged to communicate at a level that would help other scientists to integrate
their knowledge and techniques into their own discipline. For this reason, perhaps, the papers of
this volume are remarkably clear and not difficult to understand. The first four chapters describe the
neurochemical and structural aspects of brain development. The chapter by Dziegielewska and
Saunders discusses transport mechanisms and the properties of endogenous and exogenous
substances that control the internal environment of the developing brain. In the second chapter,
Nowakowski reports on his studies of the develop ment of the hippocampus in mice genetically
inbred to exhibit disruptions of neural migration.

mouse hippocampus anatomy: The Anatomical Record , 1927

mouse hippocampus anatomy: Atlas of the Developing Mouse Brain at E17.5, PO and P6
George Paxinos, 2007 This atlas provides an accurate and detailed depiction of all brain structures
at fetal stage E17.5, Day of birth, and Day 6 postnatal. In addition to brain structures, the atlas
delineates peripheral nerves, ganglia, arteries, veins, muscles bones and other organs. It is an
indispensable guide for the interpretation of nervous system changes in gene knockout and
transgenic mice. Contains: 43 photographs and drawings of Nissl-stained coronal sections of the
brain of a fetal mouse at E17.5 days, 65 photographs and drawings of Nissl-stained coronal sections
of the brain of a mouse on the day of birth, and 73 photographs and drawings of Nissl-stained
coronal sections of the brain of a mouse aged 6 days postnatal. The drawings are based on the study
of sections stained with Nissl and a range of neuroactive substances. In addition to brain structures,
the atlas delineates peripheral nerves, ganglia, arteries, veins, muscles bones and other organs.

mouse hippocampus anatomy: Literature Search National Library of Medicine (U.S.), 1980

mouse hippocampus anatomy: Quain's Elements of Anatomy Jones Quain, 1908

mouse hippocampus anatomy: Quantitative analysis of neuroanatomy Julian M L Budd,
Hermann Cuntz, Stephen ] Eglen, Patrik Krieger, 2016-03-22 The true revolution in the age of digital
neuroanatomy is the ability to extensively quantify anatomical structures and thus investigate
structure-function relationships in great detail. Large-scale projects were recently launched with the
aim of providing infrastructure for brain simulations. These projects will increase the need for a
precise understanding of brain structure, e.g., through statistical analysis and models. From articles
in this Research Topic, we identify three main themes that clearly illustrate how new quantitative
approaches are helping advance our understanding of neural structure and function. First, new
approaches to reconstruct neurons and circuits from empirical data are aiding neuroanatomical
mapping. Second, methods are introduced to improve understanding of the underlying principles of
organization. Third, by combining existing knowledge from lower levels of organization, models can
be used to make testable predictions about a higher-level organization where knowledge is absent or
poor. This latter approach is useful for examining statistical properties of specific network
connectivity when current experimental methods have not yet been able to fully reconstruct whole
circuits of more than a few hundred neurons.

mouse hippocampus anatomy: Research Awards Index , 1983
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