rat skull anatomy

rat skull anatomy is a fascinating subject that provides valuable insights into the biology and evolution of
one of the most adaptable rodents on the planet. The rat skull serves as a key to understanding not only the
structural features that support their diverse lifestyles but also their evolutionary relationships with other
mammals. In this article, we will delve into the intricate details of rat skull anatomy, exploring its various
components, functions, and the significance of each part. We will also compare rat skulls with those of other
rodents, discuss their evolutionary adaptations, and highlight their relevance in scientific research. This
comprehensive exploration will illuminate the complexities of rat skull anatomy and its implications in the

study of mammalian biology.
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Overview of Rat Skull Anatomy

The rat skull is a complex structure that supports the head and houses vital sensory organs. It is primarily
composed of two main parts: the cranium and the mandible. The cranium protects the brain and forms the
structure of the head, while the mandible, or lower jaw, is crucial for feeding and communication.
Understanding the anatomy of the rat skull is essential for various fields, including veterinary science,

comparative anatomy, and evolutionary biology.

In addition to its protective role, the rat skull provides attachment points for muscles involved in chewing
and movement. The skull's intricate design reflects the rat's adaptability, allowing it to thrive in various
environments. Studying rat skull anatomy not only sheds light on the species itself but also contributes to

our understanding of mammalian evolution and diversity.



Major Components of Rat Skull Anatomy

The rat skull is made up of several key components, each with distinct functions and characteristics. A
deeper understanding of these components is critical for appreciating how they contribute to the overall

anatomy and physiology of the rat.

Cranium

The cranium is the upper part of the skull that encases the brain. It consists of several bones that are fused
together to provide a strong protective barrier. In rats, the cranium is relatively small compared to the size

of their body, which allows for agility and quick movement.

Facial Skeleton

The facial skeleton includes the bones that form the face and support the structures necessary for feeding
and sensory functions. This part of the skull is crucial for the rat's ability to navigate its environment and

communicate with others.

Mandible

The mandible is the lower jawbone and is essential for chewing and grinding food. It is a movable bone
connected to the cranium by the temporomandibular joint, allowing for a wide range of motion. The
mandible's structure is adapted to the rat's herbivorous diet, featuring sharp incisors for cutting and molars

for grinding.

Dental Structure

Rats possess a unique dental arrangement, with continuously growing incisors that require regular wear

from gnawing. Their dental formula typically includes:

e 2 upper incisors

2 lower incisors

¢ 2 upper molars

2 lower molars



This structure not only aids in feeding but also plays a role in their social interactions and environmental

adaptation.

Functional Aspects of Rat Skull Structure

The functional aspects of rat skull anatomy are closely tied to their survival strategies and lifestyle. The

design and arrangement of the skull contribute to various essential functions.

Protection of the Brain

The primary function of the cranium is to protect the brain from physical damage. The robust structure of

the skull provides a shield against external impacts, which is crucial for the rat's survival in the wild.

Feeding Mechanisms

The mandible's unique articulation allows rats to utilize a wide range of feeding techniques. Their ability to
gnaw through tough materials is enhanced by their specialized teeth and strong jaw muscles. This

adaptability is vital for accessing food sources in diverse environments.

Sensory Functions

The skull houses important sensory organs, including the eyes, ears, and nose. The positioning and
structure of these organs are optimized for detecting food, predators, and mates, ensuring the rat's survival

and reproductive success.

Comparative Anatomy with Other Rodents

When examining rat skull anatomy, it is insightful to compare it with the skulls of other rodent species.

This comparison highlights evolutionary adaptations and functional differences.

Comparison with Mice

Rats and mice share several anatomical similarities due to their common ancestry, but there are notable
differences. For instance, rat skulls are generally larger and have more pronounced features, such as larger
molars that are adapted for a more varied diet. Mice, on the other hand, have smaller skulls and narrower

dental structures, which reflect their dietary preferences.



Comparison with Guinea Pigs

Guinea pigs have a more rounded skull shape compared to rats, reflecting their herbivorous diet. Their
dentition is also adapted for grinding fibrous plant material, which is different from the rat's gnawing teeth.

These differences underscore the evolutionary adaptations of each species to their specific ecological niches.

Evolutionary Significance of Rat Skull Anatomy

The evolutionary significance of rat skull anatomy illustrates how natural selection has shaped their
physical features to enhance survival. The structure of the skull has evolved in response to environmental

pressures, dietary needs, and predation risks.

Adaptations for Survival

Rats have developed several adaptations in their skull anatomy that improve their chances of survival.
Their sharp incisors are perfect for gnawing, allowing them to access food sources that other animals might
not reach. Additionally, the flexible jaw structure enables them to consume a variety of foods, from seeds to

insects.

Insights into Evolutionary Relationships

By studying rat skull anatomy, scientists can glean insights into the evolutionary relationships between
different rodent species. The morphological features of the skull can reveal how species have diverged
over time and adapted to their environments. This information is critical for understanding the broader

picture of mammalian evolution.

Conclusion

Exploring rat skull anatomy reveals a wealth of information about the biological and evolutionary traits of
these remarkable rodents. From the protective cranium to the specialized mandible, each component plays
a vital role in the rat's survival and functionality. Understanding these anatomical features not only
enriches our knowledge of rats but also provides broader insights into rodent evolution and adaptation. As
research continues to evolve, the study of rat skull anatomy will remain a pivotal area for understanding

the complexities of mammalian biology.



Q: What are the main parts of rat skull anatomy?”

A: The main parts of rat skull anatomy include the cranium, facial skeleton, mandible, and dental structure.
The cranium protects the brain, while the mandible is responsible for feeding. The dental structure consists

of continuously growing incisors and molars adapted for gnawing and grinding.

Q How does rat skull anatomy differ from other rodents?

A: Rat skull anatomy differs from other rodents in size, shape, and dental arrangement. For example, rats
have larger skulls and more pronounced molars compared to mice, which have narrower teeth suited for

their specific diets. These differences reflect their adaptations to different ecological niches.

Q What is the significance of the mandible in rat skull anatomy?

A: The mandible is crucial for feeding, as it allows rats to chew and grind food. Its unique articulation
enables a wide range of motion, which is essential for their gnawing behavior and accessing various food

sources.

Q Why is studying rat skull anatomy important in evolutionary biology?

A: Studying rat skull anatomy is important in evolutionary biology because it provides insights into how
different rodent species have adapted to their environments over time. The morphological features of the

skull can reveal evolutionary relationships and adaptations to dietary needs and predation risks.

Q: How do the dental structures of rats aid in their survival?

A: The dental structures of rats, which include sharp incisors that continuously grow, aid in their survival
by allowing them to gnaw through various materials. This adaptation enables rats to access food sources that
may not be available to other animals, thereby enhancing their chances of survival in diverse

environments.
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Homberger, 1997-12-15 The careful explanation of each step of the dissection, helpful diagrams and
illustrations, and detailed discussion of the structure and function of each system in Anatomy and
Dissection of the Rat, Third Edition, optimize the educational value of the dissection process. These
laboratory exercises are available as a bound set for the first time ever; They're still offered
separately, as well. This popular series, which includes Anatomy and Dissection of the Frog and
Anatomy and Dissection of the Fetal Pig, is geared toward introductory courses in biology,
comparative anatomy, and zoology.

rat skull anatomy: The Rat Brain in Stereotaxic Coordinates George Paxinos, Charles Watson,
2006-11-02 This completely revised edition of The Rat Brain in Stereotaxic Coordinates, the second
most cited book in science, represents a dramatic update from the previous edition. Based on a
single rat brain, this edition features an entirely new coronal set of tissue cut in regular 120 micron
intervals with accompanying photographs and drawings of coronal, horizontal and sagittal sections
of this new set. The use of the single brain allows for greater consistency between sections, while
advances in histochemistry techniques provides increased refinement in the definition of brain
areas, making this the most accurate and detailed stereotaxic rat atlas produced to date. The atlas
will also include a CD-ROM featuring all of the graphics and text. Every lab working with the rat as
an experimental animal model will want to use this book as their atlas of choice.This book is also
available in a softcover spiral binding at the same price. - Includes twice as many coronal sections,
nissl plates, and sagittal plates as the previous edition - Uses a single rat brain allowing for better
consistency and better delineations in the line drawings of structures - Provides improved
stereotaxic coordinates at a higher level of detail - Accompanying CD-ROM features graphics and
text - Now available as hardcover version and softcover version with a spiral binding at the same
price

rat skull anatomy: Anatomy and Histology of the Laboratory Rat in Toxicology and Biomedical
Research Robert L. Maynard, Noel Downes, 2019-02-08 Anatomy and Histology of the Laboratory
Rat in Toxicology and Biomedical Research presents the detailed systematic anatomy of the rat, with
a focus on toxicological needs. Most large works dealing with the laboratory rat provide a chapter on
anatomy, but fall far short of the detailed account in this book which also focuses on the needs of
toxicologists and others who use the rat as a laboratory animal. The book includes detailed guides on
dissection methods and the location of specific tissues in specific organ systems. Crucially, the book
includes classic illustrations from Miss H. G. Q. Rowett, along with new color photo-micrographs.
Written by two of the top authors in their fields, this book can be used as a reference guide and
teaching aid for students and researchers in toxicology. In addition, veterinary/medical students,
researchers who utilize animals in biomedical research, and researchers in zoology, comparative
anatomy, physiology and pharmacology will find this book to be a great resource. - lllustrated with
over a hundred black and white and color images to assist understanding - Contains detailed
descriptions and explanations to accompany all images helping with self-study - Designed for
toxicologic research for people from diverse backgrounds including biochemistry, pharmacology,
physiology, immunology, and general biomedical sciences

rat skull anatomy: A Laboratory Manual of the Anatomy of the Rat Harrison Randall Hunt,
1924

rat skull anatomy: Rat Dissection Manual Bruce D. Wingerd, 1988

rat skull anatomy: The Laboratory Rat George J. Krinke, 2000-06-20 This reference series
will provide all researchers using laboratory animals with comprehensive practical information on
the various species. Each title in the series is devoted to a particular species, and draws together all
available data in a one-stop, easily accessible source. Each has similar format, with sections on the
strains available, their husbandry, and special diets. Also included are sections on gross anatomy,
endocrinology, and reproduction, followed by more detailed sections on neuroanatomy, vasculature,
cell biology, and histology of particular organs and structures, and a section on molecular biology.
High quality illustrations are included throughout and a color plate section is provided. A glossary,
list of equipment suppliers, and Quick Reference Section are added features. The Quick Reference



Section brings together all tables from the text, allowing readers to find data swiftly. The first
volume in The Handbook of Experimental Animals Series, The Laboratory Rat, provides researchers
in academia and industry using laboratory animals with comprehensive, practical information on the
species. The Laboratory Rat has been divided into eight sections dealing with:* Strains and their
selection for research* Housing and maintenance* Pathogens and diseases* Breeding and
reproduction* Anatomy* Physiology* Procedures, including experimental surgery* Emerging
techniques, including genetic engineering and molecular technologyKey Features* Provides a
valuable, comprehensive reference source for anybody working with the laboratory rat* Formatted
in a two-color, user-friendly layout* Includes high-quality illustrations throughout as well as a color
plate section* Glossary* Tables in the text are also arranged into one Quick Reference Section for
ease of access to the data* Appendix of equipment suppliers

rat skull anatomy: Handbook of Experimental Neurology Turgut Tatlisumak, Marc Fisher,
2006-10-05 Basic relevant information on methodologies used in neurological disease models can be
extremely hard to find. Originally published in 2006, this important reference work contains 30
chapters from over 60 internationally recognized scientists and covers every major methodology and
disease model used in neuroscience research. Divided into two major sections, the first deals with
general methodologies in neuroscience research covering topics from animal welfare and ethical
issues to surgical procedures, post-operative care and behavioral testing. Section two covers every
major disease model including traumatic brain injury, ischemia and stroke, to Parkinson's, motor
neurone disease, epilepsy and sleep disorders. Delivering critical methodological information and
describing small animal models for almost all major neurological diseases, this book forms an
essential reference for anyone working in neuroscience, from beginning students to experienced
researchers and medical professionals.

rat skull anatomy: The Rat Operative: Unraveling the Detailed Anatomy through Dissection
Pasquale De Marco, 2025-07-20 Embark on an enthralling voyage of discovery with The Rat
Operative: Unraveling the Detailed Anatomy through Dissection, a comprehensive guide to the
intricate anatomy of the rat, a captivating creature that has long captivated the scientific
community. Within these pages, you will find a wealth of knowledge, meticulously crafted to
illuminate the inner workings of this remarkable organism. From the intricate architecture of its
skeletal system to the delicate network of its circulatory system, every aspect of the rat's anatomy is
explored with precision and clarity. Delve into the depths of the respiratory system, unraveling the
intricate mechanisms of gas exchange that sustain life. Witness the remarkable transformation of
food into energy as you explore the digestive system, a complex symphony of breakdown and
absorption. Discover the urinary system's diligent efforts to maintain the body's delicate internal
balance. Marvel at the intricate command center of the nervous system, coordinating actions and
responses with lightning-fast efficiency. Unravel the intricacies of the endocrine system, a symphony
of chemical messengers that orchestrate a multitude of bodily functions. Explore the reproductive
system, marveling at the intricate mechanisms that perpetuate life. The Rat Operative is not merely
a textbook; it is an invitation to witness the wonders of anatomy through the lens of the rat. With
engaging prose and detailed illustrations, this book captivates readers of all levels, from students
and researchers to those with a keen interest in the natural world. Immerse yourself in the
captivating world of the rat's anatomy, and gain a deeper appreciation for the interconnectedness of
life, the remarkable resilience of organisms, and the awe-inspiring complexity of the natural world.
The Rat Operative is an essential resource for anyone seeking to unlock the secrets of this
fascinating creature and delve into the marvels of anatomy. If you like this book, write a review!

rat skull anatomy: Photobiomodulation in the Brain Michael R. Hamblin, Ying-Ying Huang,
2019-07-13 Photobiomodulation in the Brain: Low-Level Laser (Light) Therapy in Neurology and
Neuroscience presents the fundamentals of photobiomodulation and the diversity of applications in
which light can be implemented in the brain. It will serve as a reference for future research in the
area, providing the basic foundations readers need to understand photobiomodulation's
science-based evidence, practical applications and related adaptations to specific therapeutic




interventions. The book covers the mechanisms of action of photobiomodulation to the brain, and
includes chapters describing the pre-clinical studies and clinical trials that have been undertaken for
diverse brain disorders, including traumatic events, degenerative diseases and psychiatric disorders.
- Provides a much-needed reference on photobiomodulation with an unprecedented focus on the
brain and its disorders - Features a body of world-renowned editors and chapter authors that
promote research, policy and funding - Discusses the recent and rapid accumulation of literature in
this area of research and the shift towards the use of non-invasive techniques in therapy

rat skull anatomy: The American Journal of Anatomy , 1926

rat skull anatomy: Cumulated Index Medicus , 1994

rat skull anatomy: Memoirs Wistar Institute of Anatomy and Biology, 1915

rat skull anatomy: Endocrinology Index , 1970

rat skull anatomy: Current List of Medical Literature , 1958 Includes section, Recent book
acquisitions (varies: Recent United States publications) formerly published separately by the U.S.
Army Medical Library.

rat skull anatomy: Toxicity Bibliography , 1972

rat skull anatomy: Zoo and Wild Animal Dentistry Peter P. Emily, Edward R. Eisner,
2021-03-12 Zoo and Wild Animal Dentistry ist das erste umfassende Referenzwerk, das sich mit
oralen Krankheitsbildern und dentalen Therapien bei exotischen Wildtieren und Exoten in
Gefangenschaft beschaftigt. Die Herausgeber sind anerkannte Experten des Fachgebiets und
beschreiben die Zahnpflege bei einer Vielzahl von Spezies. Der Fokus liegt dabei auf der
Zahngesundheit. Das Praktikerbuch zur Behandlung von Exoten bietet eine Fulle von Fotos und
[llustrationen, die Krankheitsbilder klar erlautern und Verfahren vorstellen. Die Publikation greift
auf die langjahrige Erfahrung der Herausgeber mit exotischen Tieren zuruck und ist eine
zuverlassige Referenz mit Informationen zur Geschichte der veterinarmedizinischen Zahnheilkunde,
zur Zahnentwicklung, zu Zahntherapeutika aus der Praxis und Beschreibungen des Zahnapparats
von mehr als 300 Spezies. Zoo and Wild Animal Dentistry behandelt eine Vielzahl von Zoo- und
Wildtieren, darunter Katzen, Baren, Primaten, Hunde, Waschbaren, Wiesel, Hyanen, Beuteltiere,
Pflanzenfresser, zahnarme Saugetiere, Meeressauger, Vogel, Reptilien u.v.m. Dieses wichtige
Referenzwerk - beschreibt umfassend eine Fille oraler Krankheitsbilder und dentaler Therapien bei
exotischen Wildtieren und Wildtieren in Gefangenschaft - unterstreicht insbesondere die Bedeutung
der Zahngesundheit fur die allgemeine Tiergesundheit. - informiert uber die jungsten Fortschritte
und Errungenschaften in dem Fachgebiet. - enthalt einen wegweisenden Fundus an Ideen fur die
Zahnpflege exotischer Wildtiere. Das Buch richtet sich an Wildtierpfleger und Veterinarmediziner,
Fachveterinare fiir Zahnheilkunde, Veterinartechniker und Studenten der Veterinarmedizin. Zoo and
Wild Animal Dentistry ist ein Praktikerbuch mit allem Wissenswerten rund um die Zahnpflege bei
einer Vielzahl von Tierrassen, denen immer wieder zu wenig Beachtung geschenkt wird.

rat skull anatomy: Psychopharmacology of Anxiolytics and Antidepressants S.E. File,
2016-04-20 Contributed volume reviewing the clinical and animal literature related to the
pharmacology of anxiety and depression. The role of the hypothalmic-pituitary-adrenal axis in
anxiety and depression is reviewed as well as the response of central catecholamines to chronic
stress.

rat skull anatomy: Oral Cavity Disorders in Exotic Animals, An Issue of Veterinary Clinics of
North America: Exotic Animal Practice Vladimir Jekl, 2025-05-28 In this issue of Veterinary Clinics:
Exotic Animal Practice, guest editor Dr. Vladimir Jekl brings his considerable expertise to the topic
of Oral Cavity Disorders in Exotic Animals. Top experts in the field offer a wide range of clinically
relevant articles covering oral cavity disorders in fish, amphibians, reptiles, birds, mice-like rodents,
ferrets, selected zoo animals, and more. - Contains 16 relevant, practice-oriented topics including
diet and dental disease; intraoral radiography in rabbits and rodents; computed tomography;
equipment for dentistry; incisor pathology in rabbits; piezosurgery and oral cavity disorders in small
mammals and more - Provides in-depth clinical reviews on oral cavity disorders in exotic animals,
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

rat skull anatomy: Memoirs. No. 1-7 ...: The rat; reference tables and data for the albino
rat (Mus norvegicus albinus) and the Norway rat (Mus norvegicus) Comp. and ed. by H. H.
Donaldson. 1915 Wistar Institute of Anatomy and Biology, 1915

rat skull anatomy: Fundamentals of Craniofacial Growth Andrew D. Dixon, David A.N.
Hoyte, Olli Ronning, 2017-12-14 This book brings together in one volume selected important topics
in craniofacial growth. Topics include: principles of skeletal growth; osteogenesis and its control;
formation of the cranial base and craniofacial joints; prenatal development of the facial skeleton;
growth of the mandible, nasomaxillary complex, orbit, cranial base, ear capsule, and cranial vault;
bone remodeling; muscles; soft tissues; and blood vessels. Fundamentals of Craniofacial Growth
contains detailed illustrations and extensive reference lists. Independently authored chapters
provide comprehensive reviews encompassing both contemporary and historical perspectives. In
addition to medicine and dentistry, contributors provide expertise from such diverse backgrounds as
anatomy, biology, biomathematics, embryology, orthodontics, physical anthropology, and plastic and
reconstructive surgery.

Related to rat skull anatomy

how much is yahoo premium support before I call? : r/yahoo - Reddit Hi. Our phone support
agents will provide you information about the support subscription. In case they can assist you and
you decide to get this subscription, you can

Cox moving all email to Yahoo! : r/CoxCommunications - Reddit Yahoo is the worst, hacked
many times over the years, no concern for security of data or accounts. Anyone still using cox for
email needs to stop ignoring things

r/yahoo on Reddit: Locked out of account and want me to pay to Locked out of account and
want me to pay to recover my password even though I know it was right : r/yahoo r/yahoo Current
search is within r/yahoo Remove r/yahoo filter and

Does anyone know why Yahoo! mail is now so slow & terrible I contacted Yahoo! Support,
which was a joke, because after several weeks it became clear that they were only interested in
pointing fingers at other things that might be

Past seasons viewable on Yahoo? : r/fantasyfootball - Reddit Past seasons viewable on Yahoo? I
used to be able to go to my profile and pull up past fantasy seasons but that doesn't seem to be
available anymore. Does anyone know of a way to find

"Too Many Failed attempts" in yahoo email : r/yahoo - Reddit Yahoo is an absolute shitshow
Apparently my account is blocked because of too many attempts (repeatedly over the past month),
which unless a bot/hacker somewhere is

Yahoo search instead of Google (browser hijacking?) : r/chrome Hi all, When I open a new
tab (or use an existing one) to search for something, I get redirected to Yahoo search. I'm having this
problem for 2 months now I think, even though I

Yahoo! Waiver - What time (and time zone) do waivers pass and Yahoo! Waiver - What time
(and time zone) do waivers pass and players become free agents? Just wondering how late I should
stay up in California :)

How to stop Yahoo login from redirecting to AT&T login on Edge My business email is an @
yahoo email. I can access it through login.yahoo.com. For the most part this all works fine, Chrome
(both mobile and

PSA: email log in loop fix for yahoo/att problems : r/yahoo - Reddit r/yahoo Current search is
within r/yahoo Remove r/yahoo filter and expand search to all of Reddit

UododdddmeuseJrat 00000000000 - 00 O000000Omouse0dratO000OOOO0000 DECOOOOOOOO00O OO
000000000C0OratOmouse(] OOC57BL/6 Balb/cOO0000C0000

mouse mice rat[JJ000 - 00 rat0000000000000C015emO000000000000000CCO00000CCO000000C0000
UHooootoototooboboobon




O0mouse[Jrat (000000 - 00 O0COO000OOCCOOO0COOCOOOO00O mouse(000O00OOOOCOOOOOOOCOODOOCOO
00 The mouse is running around the house.

000000 (rat)000 (mouse) 00000 - OO rat: A despicable person, especially a man who has been
deceitful or disloyal(J000000000 0000000001.moused000000000000000CCCCOOOOOO
OJ0100000000rat0000000000 - 00 O01o0000000Cratd000000000 DOOOOratg00000000000000000000000
000000000000000 0000 0oo 3

0000000CO000000000000 - 00 bo000o002o00900000NNNNDDON00DON0000N000000 The rat race(000000
0000000070 D00O00OOODO0C00000000

CSGOIININI0N0D00000 - 0o ELOOnUn0 rating000000C00C00C0COCOC0C0C0C000C00 . 200000000 ------ o
0----- 0000000000000rating 1. 2000000000001 .1

00000CCC 10 (rat tail )OO00000000 - 00 000 undefined 00000000 000000 10 (rat tail tendon collagen
type I) [001 [00] 0000 000 4 OO0

000000000C0O0000 000 (rat, mouse, vole)O0  [O00000000CO00000 OO0 (rat, mouse, vole)OOO00? 00O
00000CPKO0O0OOCO00D OoOOOCCODOooOCOODoooO

csgo[rating(JJ00000 - 00 rating1.000000000002.000000 OOhitvOO0OOOOOOODOOOO0OOOOO0OO000000O
000demo([rating00000000C0000CO OO00O

U0000000meuse I rat 00000000000 - 00 DO00000Omouse00rat000000000000 OOO000O0O000000 000
0000CCCOOOOOratOmouse(] OOC57BL/6 Balb/cOO00000000C

mouse mice rat{JJ0000 - 00 rat0000000000000015emI0000000000000000000000000000000000000
U0OO0O00O000000C000000

(0mouse(jrat [[I0000000 - 00 O0OCO00OCDO00COOOOCOOOOCOOCO mouse(OOOMIOOCOOOOCOOOOONOOOCOOOO
00 The mouse is running around the

000000 (rat)000 (mouse) 00000 - OO rat: A despicable person, especially a man who has been
deceitful or disloyal(J000000000 0000000001.moused00000000000000CCCCCOOOOOO
OJ0100000000rat0000000000 - 00 001o00000000ratidN0000000 COoOOratg00000000000000000000000
000000000000000 0000 boo 3

00000000DO000000000O000 - 00 D000000020009000N0NNiNDDON0DDON00N0N000000 The rat race(000000
0000000070 00000000O000o00o00o00O

CSGOI000000000000D - 00 ELOO000D rating0000000OCCO0000DOCOO000OOC0OY . 200000000 ----- gd
0----- 000000000000Crating 1. 20000000000

00000000 10 (rat tail )OOO0O000OC - OO0 OO0 undefined 000000000 OOOOOCO 10 (rat tail tendon collagen
type I) [001 [00] 0000 000 4 OO0

000000000C000000 000 (rat, mouse, vole)O0  [O0000000CCOO0000 OO0 (rat, mouse, vole)OOO00? 0000
OO0000PKOUOOOO0OOOOO DORODOOoOOOOROOOOoOoO

csgo[rating(JJ00000 - 00 rating1.000000000002.000000 OUhitvOOO0OO0OOOOOO0OO0OOOOOOOO00000oO
000demo([ratingI000000000000CO OO0

Back to Home: http://www.speargroupllc.com



http://www.speargroupllc.com

