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Basics

reference values for hematological and serum biochemical parameters are
essential tools in the fields of medicine and laboratory diagnostics. These
reference values, often called normal ranges, serve as benchmarks that help
clinicians interpret laboratory test results accurately. Without
understanding these values, it would be difficult to differentiate between
healthy and pathological states. Whether you’re a healthcare professional, a
student, or someone curious about lab results, gaining insight into these
reference values can empower you to make more informed decisions regarding
health and diagnosis.

What Are Hematological and Serum Biochemical
Reference Values?

Reference values for hematological and serum biochemical tests represent the
range of expected results observed in a healthy population. Hematological
parameters primarily focus on the components of blood, including red blood
cells, white blood cells, hemoglobin, hematocrit, and platelets. Serum
biochemical values, on the other hand, reflect the chemical composition of
the blood serum and include enzymes, electrolytes, metabolites, and proteins
that indicate organ function and metabolic status.

These reference values are typically established by analyzing samples from a
large, healthy group of individuals. Because factors such as age, sex,
ethnicity, and geographic location can influence these values, laboratories
often tailor their reference ranges based on the population they serve.

Why Are Reference Values Important?

Understanding reference values for hematological and serum biochemical tests
is crucial for several reasons:

Diagnostic Accuracy: They help differentiate between normal and abnormal
test results, enabling accurate diagnosis of diseases such as anemia,
infections, liver or kidney disorders, and metabolic imbalances.

Monitoring Health: Regular blood tests compared against reference ranges



can monitor chronic conditions or the effects of treatments.

Research and Clinical Trials: Reference values provide baseline data to
evaluate new therapies or study disease progression.

Without these standardized values, interpreting laboratory results would be
subjective and inconsistent, potentially leading to misdiagnosis or delayed
treatment.

Common Hematological Reference Values

Let’s explore some of the most frequently measured hematological parameters
and their typical reference values for adults. Keep in mind that these ranges
can vary slightly depending on the laboratory and population.

Red Blood Cell (RBC) Count

RBC count measures the number of red blood cells in a microliter of blood.
These cells are responsible for transporting oxygen throughout the body.

- Men: approximately 4.7 to 6.1 million cells/μL
- Women: approximately 4.2 to 5.4 million cells/μL

Abnormal RBC counts can indicate anemia, dehydration, or bone marrow
disorders.

Hemoglobin (Hb)

Hemoglobin is the oxygen-carrying protein in red blood cells.

- Men: 13.8 to 17.2 grams per deciliter (g/dL)
- Women: 12.1 to 15.1 g/dL

Low hemoglobin levels often point to anemia, while high levels might suggest
polycythemia or dehydration.

Hematocrit (Hct)

This measures the proportion of red blood cells in the blood.

- Men: 40.7% to 50.3%



- Women: 36.1% to 44.3%

Hematocrit helps assess overall blood concentration and hydration status.

White Blood Cell (WBC) Count

White blood cells are crucial for immune defense.

- Normal range: 4,500 to 11,000 cells/μL

Elevated WBC counts can indicate infections, inflammation, or leukemia, while
low counts might suggest bone marrow issues or immunodeficiency.

Platelet Count

Platelets play a key role in blood clotting.

- Typical range: 150,000 to 450,000 platelets/μL

Abnormal platelet counts can lead to bleeding disorders or thrombosis.

Key Serum Biochemical Reference Values

Serum biochemical tests provide insights into metabolic functions, organ
health, and electrolyte balance. Here are some critical parameters commonly
measured:

Blood Glucose

Glucose levels reflect sugar metabolism and are vital in diagnosing diabetes.

- Fasting glucose: 70 to 100 mg/dL

Elevated fasting glucose suggests impaired glucose tolerance or diabetes,
while low levels may cause hypoglycemia.

Blood Urea Nitrogen (BUN) and Creatinine

These markers assess kidney function.

- BUN: 7 to 20 mg/dL



- Creatinine: 0.6 to 1.3 mg/dL (varies with muscle mass)

Increased levels can indicate renal impairment or dehydration.

Liver Enzymes (ALT, AST)

Alanine aminotransferase (ALT) and aspartate aminotransferase (AST) are
enzymes released during liver damage.

- ALT: 7 to 56 units per liter (U/L)
- AST: 10 to 40 U/L

Elevated values may suggest liver disease, hepatitis, or fatty liver.

Electrolytes (Sodium, Potassium, Chloride)

Electrolyte balance is critical for nerve, muscle, and cellular functions.

- Sodium: 135 to 145 mmol/L
- Potassium: 3.5 to 5.0 mmol/L
- Chloride: 98 to 106 mmol/L

Abnormal levels can result from dehydration, kidney disease, or endocrine
disorders.

Total Protein and Albumin

These proteins indicate nutritional status and liver function.

- Total protein: 6.0 to 8.3 g/dL
- Albumin: 3.5 to 5.0 g/dL

Low levels may point to malnutrition or liver/kidney disease.

Factors Influencing Reference Values

While reference ranges provide a useful framework, it’s important to
recognize that several factors can affect hematological and serum biochemical
values:

Age: For example, children and elderly individuals often have different
normal ranges compared to adults.



Sex: Hormonal differences can impact parameters such as hemoglobin and
RBC counts.

Ethnicity: Certain populations may have naturally higher or lower
baseline values.

Physiological Conditions: Pregnancy, exercise, and hydration status
influence test results.

Medications: Some drugs can alter blood and serum chemistry.

Healthcare providers always consider these factors alongside reference values
to interpret laboratory results accurately.

How to Use Reference Values in Clinical
Practice

Interpreting hematological and serum biochemical tests requires a nuanced
approach. Here are some tips to keep in mind:

Look at the Whole Picture: Don’t rely on a single test. Correlate with
clinical symptoms, history, and other investigations.

Consider Trends: Serial testing can reveal changes over time that a
single snapshot might miss.

Understand Laboratory Variations: Different labs may use various methods
or units, so always refer to the lab-specific reference range.

Consult Specialists: Complex or borderline results may require input
from hematologists, biochemists, or other experts.

Emerging Trends in Reference Values

With advances in technology and personalized medicine, the approach to
reference values is evolving. Laboratories increasingly use population-
specific data and even genetic information to tailor reference intervals.
Additionally, artificial intelligence and machine learning models are being
developed to interpret lab results dynamically based on individual patient
profiles, lifestyle factors, and comorbidities.

This shift promises to improve diagnostic precision and patient outcomes,



moving beyond traditional one-size-fits-all reference ranges.

Understanding reference values for hematological and serum biochemical tests
is fundamental in modern healthcare. These ranges provide the context needed
to interpret complex data and make informed clinical decisions. Whether
you’re reviewing your own lab results or working in a medical setting,
appreciating the nuances behind these values enriches your grasp of health
and disease.

Frequently Asked Questions

What are reference values in hematological and serum
biochemical tests?
Reference values are the range of normal results established from a healthy
population, used as a standard to interpret individual laboratory test
results for hematological and serum biochemical parameters.

Why are reference values important in clinical
diagnosis?
Reference values provide a baseline to distinguish between healthy and
abnormal conditions, helping clinicians diagnose diseases, monitor treatment
progress, and assess overall health.

How do factors like age, sex, and ethnicity affect
reference values for hematological and serum
biochemical parameters?
Age, sex, and ethnicity can influence normal ranges, as physiological
differences affect blood counts and biochemical markers. Therefore, reference
values are often stratified to account for these variables.

Can reference values vary between different
laboratories?
Yes, reference values can vary due to differences in equipment, techniques,
and population demographics. It is important to use the reference values
provided by the specific laboratory performing the test.

How are reference values for hematological and serum
biochemical tests established?
They are established by measuring test parameters in a large group of healthy
individuals under standardized conditions, then statistically determining the



normal range, typically encompassing the central 95% of values.

Additional Resources
Reference Values for Hematological and Serum Biochemical Parameters: An
Analytical Review

Reference values for hematological and serum biochemical parameters serve as
critical benchmarks in clinical diagnostics, guiding healthcare professionals
in interpreting laboratory results accurately. These values represent the
typical ranges observed in healthy populations and are fundamental in
distinguishing normal physiological states from pathological conditions.
Given the variability introduced by factors such as age, sex, ethnicity, and
laboratory methodologies, understanding these reference intervals is
essential for precise patient assessment.

Hematological and biochemical reference values are foundational in medical
practice, underpinning diagnoses ranging from anemia and infections to
metabolic disorders and organ dysfunction. Despite their ubiquity, these
reference intervals are not universally standardized, often varying by
geographic region and laboratory equipment. This article delves into the
intricacies of hematological and serum biochemical reference values,
examining their derivation, clinical significance, and the challenges
encountered in their application.

Understanding Hematological Reference Values

Hematological parameters encompass a range of blood components, including red
blood cells (RBC), white blood cells (WBC), hemoglobin concentration,
hematocrit, platelet count, and differential leukocyte counts. Reference
values for hematological tests provide a framework for evaluating bone marrow
function, oxygen-carrying capacity, immune status, and clotting potential.

Key Hematological Parameters and Their Reference
Ranges

Reference values for hematological parameters typically include:

Hemoglobin (Hb): 13.5–17.5 g/dL for adult males, 12.0–15.5 g/dL for
adult females

Hematocrit (Hct): 41–53% in males, 36–46% in females

Red Blood Cell Count (RBC): 4.7–6.1 million cells/µL in males, 4.2–5.4



million cells/µL in females

White Blood Cell Count (WBC): 4,000–11,000 cells/µL for adults

Platelet Count: 150,000–450,000 platelets/µL

These ranges, however, may shift based on demographic variables and
laboratory calibration. For instance, individuals living at high altitudes
often exhibit elevated hemoglobin and hematocrit values due to physiological
adaptation to hypoxia.

Factors Influencing Hematological Reference Values

The establishment of accurate reference intervals demands consideration of
multiple variables:

Age and Gender: Pediatric and geriatric populations exhibit different
normal ranges compared to adults. Females typically have lower
hemoglobin and hematocrit values than males.

Ethnicity: Genetic and environmental factors may influence baseline
hematological parameters, necessitating population-specific reference
values.

Physiological Conditions: Pregnancy, menstruation, and physical activity
levels can alter hematological indices.

Laboratory Techniques: Variations in instruments, reagents, and analytic
methods impact the precision and comparability of results.

Serum Biochemical Reference Values: Insights
and Interpretations

Serum biochemical assays measure concentrations of various substances in the
blood, including electrolytes, enzymes, metabolites, and proteins. These
values are indispensable for assessing organ function, metabolic status, and
systemic health.

Common Serum Biochemical Parameters and Standard



Ranges

Some of the most frequently evaluated serum biochemical markers include:

Glucose: 70–99 mg/dL (fasting)

Blood Urea Nitrogen (BUN): 7–20 mg/dL

Creatinine: 0.6–1.3 mg/dL in adults

Electrolytes: Sodium (135–145 mEq/L), Potassium (3.5–5.0 mEq/L),
Chloride (98–106 mEq/L)

Liver Enzymes: Alanine aminotransferase (ALT) 7–56 units/L, Aspartate
aminotransferase (AST) 10–40 units/L

Total Protein: 6.0–8.3 g/dL

Interpreting these values requires contextualization with clinical
presentation and other laboratory findings. For example, elevated liver
enzymes may indicate hepatocellular injury, but isolated mild elevations can
be benign or transient.

Challenges in Standardizing Serum Biochemical
Reference Values

The derivation of reference intervals for serum biochemistry involves complex
standardization efforts:

Pre-analytical Variables: Fasting status, sample handling, and time of
collection affect analyte stability.

Analytical Variability: Differences in assay methodologies, calibration
standards, and instrumentation influence results.

Population Diversity: Genetic background, diet, and environmental
exposures contribute to inter-individual variability.

Pathological Overlaps: Borderline values may overlap between healthy and
diseased states, complicating diagnosis.

These factors underscore the necessity of laboratories establishing their own
reference intervals or validating existing ones against their specific



population demographics.

Clinical Application and Importance of Accurate
Reference Values

Reference values for hematological and serum biochemical tests are not mere
numerical guides; they shape clinical decision-making and patient management.
Misinterpretation can lead to misdiagnosis, unnecessary interventions, or
missed pathology.

Impact on Disease Diagnosis and Monitoring

Accurate hematological reference values enable detection of anemia,
infections, hematologic malignancies, and clotting disorders. Similarly,
serum biochemical parameters assist in diagnosing renal insufficiency, liver
disease, electrolyte imbalances, and metabolic syndromes.

Role in Personalized Medicine

The trend toward personalized medicine emphasizes tailoring reference ranges
to individual characteristics. Advances in genomics and proteomics may soon
refine these values further, enhancing diagnostic precision.

Laboratory Best Practices in Reference Value
Establishment

To ensure clinical relevance, laboratories must conduct rigorous reference
interval studies, adhering to guidelines such as those from the Clinical and
Laboratory Standards Institute (CLSI). This involves:

Recruiting a representative healthy population sample1.

Applying standardized sample collection and processing protocols2.

Using validated analytical methods with quality control measures3.

Performing statistical analysis to define reference limits, typically4.
the central 95% of results



Routine verification of reference values is also crucial, especially when
introducing new equipment or reagents.

Emerging Trends and Future Perspectives

The landscape of hematological and serum biochemical reference values is
evolving with technological and scientific progress. Point-of-care testing,
automation, and big data analytics are transforming how reference intervals
are derived and utilized.

Integration of machine learning algorithms promises dynamic and
individualized reference ranges, accommodating patient-specific factors in
real time. Additionally, global efforts to harmonize laboratory standards aim
to reduce discrepancies and improve comparability across regions.

In summary, reference values for hematological and serum biochemical
parameters remain a cornerstone of clinical laboratory medicine. Their
accurate determination and thoughtful application are vital to advancing
patient care and diagnostic accuracy in an increasingly complex healthcare
environment.
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  reference values for hematological and serum biochemical: Schalm's Veterinary
Hematology Marjory B. Brooks, Kendal E. Harr, Davis M. Seelig, K. Jane Wardrop, Douglas J.
Weiss, 2022-02-24 SCHALM’S VETERINARY HEMATOLOGY An updated guide to veterinary
hematology with expanded coverage on a variety of topics The revised seventh edition of Schalm’s
Veterinary Hematology is updated to provide a comprehensive review of all topics related to
disorders of the blood in animals. Designed as a gold-standard reference, this text covers a wide
range of species in both confined and free-range populations, reflects the most recent trends in
hematology diagnostics, and discusses recent advances in traditional techniques. Edited and written
by an international team of experts in the field, the book represents an accessible yet in-depth
resource for information on veterinary hematology. The new edition includes a hemolymphatic tissue
section that covers current understanding of basic science and the species-specific hematology
section is further expanded from previous editions. New chapters address emerging topics in
hematology, and existing chapters have been revised and rearranged to improve readability and
simplify access to the material. This seventh edition: Updates the most complete reference on
veterinary hematology across species Contains a new section on basic biology of hemolymphatic
tissues Expands coverage of species-specific hematology Presents new and emerging topics in blood
disorders and diagnostic techniques Features a reorganized contents list for an integrated, easy to
use reference Written for veterinary clinical pathologists and residents, diagnostic laboratory staff,
internists, and specialists, Schalm’s Veterinary Hematology is the most comprehensive and
up-to-date reference on the topic.
  reference values for hematological and serum biochemical: Schalm's Veterinary
Hematology Douglas J. Weiss, K. Jane Wardrop, 2011-07-26 The long-awaited Sixth Edition of
Schalm’s Veterinary Hematology has been revised and reorganized to increase accessibility and
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cohesiveness of the text. Topics are grouped within established disciplines in hematology, and
outlines are now included at the beginning of each chapter. The book features new sections on
Hematotoxicity and Quality Control and Laboratory Techniques, and includes expanded sections on
Laboratory Animal Hematology, Species Specific Hematology, and Hematologic Neoplasia. With
in-depth coverage on all aspects of the field, this comprehensive reference is an essential purchase
for veterinary clinical hematologists, internists, and students.
  reference values for hematological and serum biochemical: Reference Data of Common
Laboratory Animals Fritz P. Gluckstein, 1987
  reference values for hematological and serum biochemical: The Clinical Chemistry of
Laboratory Animals David M. Kurtz, Gregory S. Travlos, 2017-10-18 Key features: Serves as the
detailed, authoritative source of the clinical chemistry of the most commonly used laboratory
animals Includes detailed chapters dedicated to descriptions of clinical chemistry-related topics
specific to each laboratory species as well as organ/class-specific chapters Presents information
regarding evaluation and interpretation of a variety of individual clinical chemistry end points
Concludes with detailed chapters dedicated to descriptions of statistical analyses and biomarker
development of clinical chemistry-related topics Provides extensive reference lists at the end of each
chapter to facilitate further study Extensively updated and expanded since the publication of Walter
F. Loeb and Fred W. Quimby’s second edition in 1999, the new The Clinical Chemistry of Laboratory
Animals, Third Edition continues as the most comprehensive reference on in vivo animal studies. By
organizing the book into species- and organ/class-specific chapters, this book provides information
to enable a conceptual understanding of clinical chemistry across laboratory species as well as
information on evaluation and interpretation of clinical chemistry data relevant to specific organ
systems. Now sponsored by the American College of Laboratory Animal Medicine (ACLAM), this
well-respected resource includes chapters on multiple laboratory species and provides pertinent
information on their unique physiological characteristics, methods for sample collection, and
preanalytical sources of variation for the particular species. Basic methodology for common
procedures for each species is also discussed. New Chapters in the Third Edition Include: The
Laboratory Zebrafish and Other Fishes Evaluation of Cardiovascular and Pulmonary Function and
Injury Evaluation of Skeletal Muscle Function and Injury Evaluation of Bone Function and Injury
Vitamins Development of Biomarkers Statistical Methods The Clinical Chemistry of Laboratory
Animals, Third Edition is intended as a reference for use by veterinary students, clinical
veterinarians, verterinary toxicologists, veterinary clinical pathologists, and laboratory animal
veterinarians to aid in study design, collection of samples, and interpretation of clinical chemistry
data for laboratory species.
  reference values for hematological and serum biochemical: Animal Clinical Chemistry
G.O. Evans, 2009-04-01 10+ Years of Updates Since First EditionNewcomers to the animal clinical
chemistry and toxicology fields quickly find that the same rules of human medicine do not always
apply. Following in the footsteps of its standard-setting first edition, Animal Clinical Chemistry: A
Practical Handbook for Toxicologists and Biomedical Researchers, Second Editio
  reference values for hematological and serum biochemical: Veterinary Hematology and
Clinical Chemistry Mary Anna Thrall, 2004 This reference on veterinary haematology and clinical
chemistry is designed to be both comprehensive and practical. From basic principles and laboratory
techniques to diagnostic evaluation, readers will find equally concise and clear coverage of both
haematology and clinical chemistry for many domestic and exotic species. It also features numerous
four-colour and black-and-white illustrations, coverage of avian and exotic haematology and an
extensive use of case studies.
  reference values for hematological and serum biochemical: Hematology, An Issue of
Veterinary Clinics of North America: Exotic Animal Practice Terry Campbell, 2014-12-24 This issue,
Guest Edited by Dr. Terry Campbell, focuses on Hematology in Exotic Animals. The comprehensive
list of topics includes: Hematology of the Domestic Ferret (Mustela putorius furo), Hematological
Assessment in Pet Rabbits: Blood Sample Collection and Blood Cell Identification, Hematological



Assessment in Pet Guinea Pigs (Cavia porcellus): Blood Sample Collection and Blood Cell
Identification, Hematology of Camelids, Avian Hematology, Fish Hematology and Associated
Disorders, and more!
  reference values for hematological and serum biochemical: Erythrocytes of the Rhesus
and Cynomolgus Monkeys Chester A. Glomski, Alessandra Pica, Jessica F. Greene, 2015-12-23
Erythrocytes of the Rhesus and Cynomolgus Monkeys addresses the morphologic, quantitative, and
generative aspects of the erythrocytes of the rhesus monkey Macaca mulatta and the cynomolgus
monkey Macaca fascicularis (long-tailed macaque, crab-eating monkey). These two species are the
most commonly selected nonhuman primates for basic science and cl
  reference values for hematological and serum biochemical: CRC Handbook of Marine
Mammal Medicine Frances M.D. Gulland, Leslie A. Dierauf, Karyl L. Whitman, 2018-03-20 AAP
Prose Award Finalist 2018/19 For three decades, this book has been acknowledged as the most
respected scientific reference specifically devoted to marine mammal medicine and health. Written
by approximately 100 contributors who are recognized globally as leaders in their respective fields,
the CRC Handbook of Marine Mammal Medicine, Third Edition continues to serve as the essential
guide for all practitioners involved with marine mammals including veterinarians, technicians,
biological researchers, students, managers, keepers, curators, and trainers. The 45 chapters provide
essential information for the practitioner on pathology, infectious diseases, medical treatment,
anesthesia, surgery, husbandry, health assessment, species-specific medicine, medically pertinent
anatomy and physiology, and global health concerns such as strandings, oil spills, and
entanglements of marine mammals. Covers all aspects of marine mammal veterinary practice
Written by internationally acknowledged experts Adds new chapters on Ophthalmology, Dentistry,
Ethics, Oil Spill Response, Health Assessments, Whale Entanglement Response, Dive Response, and
Biotoxins Richly illustrated in color throughout the new edition including updated anatomical
drawings and extensive photographs of ocular lesions Provides guidance to websites that regularly
present updated information and images pertinent to current marine mammal medicine such as
imaging and stranding network contacts Discusses ethics and animal welfare. The book guides the
reader through the veterinary care of cetaceans, pinnipeds, manatees, sea otters, and polar bears. In
addition to summaries of current knowledge, chapters provide information on those digital resources
and websites which present the latest information as it emerges in the field. The CRC Handbook of
Marine Mammal Medicine, Third Edition gives a call to action for scientists to experiment with new
endeavors to engage and inspire current and future generations to care for marine mammals and
the marine environment, and work together to find solutions. As the most trusted reference for
marine mammal conservation medicine and for marine mammal medical facilities around the world,
this book needs to be in your library.
  reference values for hematological and serum biochemical: Exotic Animal Laboratory
Diagnosis J. Jill Heatley, Karen E. Russell, 2020-01-24 Exotic Animal Laboratory Diagnosis ist ein
praxisorientiertes, leserfreundliches Fachbuch mit allem Wissenswerten für die Durchführung
diagnostischer Tests bei vielen Exoten. - Erläutert detailliert, wie Proben entnommen, Tests
durchgeführt und Laborergebnisse interpretiert werden. - Bietet Informationen zu jeder Tierart, die
zum schnellen Nachschlagen einheitlich präsentiert werden. - Legt den Schwerpunkt auf klinische
biochemische Untersuchungen, Urinanalysen und gängige Diagnoseverfahren, die in anderen
Publikationen nicht zu finden sind. - Führt in einem leicht zugänglichen Fachbuch alles
Wissenswerte zu Auswahl, Durchführung und Anwendung von Testverfahren zusammen. - Deckt
eine Vielzahl von Tierarten ab, u. a. Kleinsäugetiere, Primaten, Reptilien, Wassertiere, Wildtiere,
Laborversuchstiere und Hausvögel.
  reference values for hematological and serum biochemical: Current Therapy in Medicine
of Australian Mammals Larry Vogelnest, Timothy Portas, 2025-06-02 Current Therapy in Medicine of
Australian Mammals provides up-to-date knowledge of Australian mammal medicine. This revised
edition is a companion volume to Medicine of Australian Mammals, a text that remains relevant and
current, although there have been significant advances in Australian mammal medicine and surgery



since its publication in 2008. Together, these two texts remain the most comprehensive source of
information on medicine of Australian mammals available. This book is divided into two sections. The
first includes detailed chapters on general topics and topics relevant to multiple taxa, including a
new chapter on assessment, triage and treatment of bushfire-affected wildlife. The second section
provides updates of current knowledge relevant to specific taxa. Each chapter is authored by
Australian experts. Several appendices provide useful reference data and information on clinical
reference ranges, recommended venipuncture sites, chemical restraint agent doses and regimens, a
drug formulary and dental charts. Current Therapy in Medicine of Australian Mammals is clinically
oriented with an emphasis on practical content and easy-to-use reference material, and is a
must-have for veterinarians, students, biologists, zoologists, wildlife carers and other wildlife
professionals. This volume also complements, updates and utilises the resources of other books such
as Radiology of Australian Mammals (Vogelnest and Allan, 2015), Pathology of Australian Native
Wildlife (Ladds, 2009), Haematology of Australian Mammals (Clark, 2004) and Australian Mammals:
Biology and Captive Management, Second Edition (Jackson, 2025).
  reference values for hematological and serum biochemical: Mule and Donkey Medicine
Micaela Sgorbini, Fulvio Laus, Amy Katherine McLean, 2022-08-26
  reference values for hematological and serum biochemical: The Toxicologist's Pocket
Handbook Michael J. Derelanko, 2017-11-06 The third edition of the Toxicologist’s Pocket
Handbook, like the first two editions, is a scaled-down version of the best-selling Handbook of
Toxicology. It provides the most frequently used toxicology reference information in a convenient
pocket-sized book. The format remains the same as the earlier editions to allow basic reference
information to be located quickly, with the information placed in sections specific to subspecialties of
toxicology. A detailed table of contents lists all tables and figures contained in the book by section.
This expanded edition contains a number of tables not found in the second edition added to sections
on lab animals, general toxicology, dermal and ocular toxicology, genetic toxicology/carcinogenesis,
neurotoxicology, immunotoxicology, reproductive/developmental toxicology, industrial chemical, and
pharmaceutical toxicology. New information is presented for additional laboratory animals such as
swine and primates, infusion recommendations, newer methods such as the local lymph node assay,
and reference safety pharmacology values for standard species. Additional information on typical
genetic toxicology and immunotoxicology assays as well as in vitro assays for eye irritation are
provided. Some tables from the second edition have been updated to include new information that
has arisen since the earlier edition went to press. Information from the second edition, such as
regulatory requirements that are no longer applicable, has been deleted.
  reference values for hematological and serum biochemical: Hawkey's Atlas of Wild and
Exotic Animal Haematology Jaime Samour, Mike Hart, 2020-11-05 This revised, updated and
expanded edition of Christine Hawkey’s A Colour Atlas of Comparative Veterinary Haematology is
bursting with high-quality images to aid identification of blood cells and haemoparasites in the
different species commonly seen in private practice and zoological collections. It will assist
veterinarians in the identification of normal and abnormal blood cells and in understanding the
structural differences of blood cells between the various taxa within the Animal Kingdom. With the
help of this guide, readers will be able to understand haemoresponses in the presence of specific
and non-specific disease processes and identify haemoparasites commonly seen in blood films from
wild and exotic animals. This impressively illustrated comparative haematology atlas is unrivalled in
its scope, quality and accuracy. It is a must-have for veterinary students, veterinary surgeons
working in general and referral veterinary clinical practices, clinicians working in zoological
collections and specialists in exotic animal medicine.
  reference values for hematological and serum biochemical: Sturkie's Avian Physiology
Colin G. Scanes, Sami Dridi, 2021-11-06 Sturkie's Avian Physiology, Seventh Edition is the classic
comprehensive single volume on the physiology of domestic as well as wild birds. This latest edition
is thoroughly revised and updated and features several new chapters with entirely new content on
such topics as vision, sensory taste, pain reception, evolution, and domestication. Chapters



throughout have been greatly expanded due to the many recent advances in the field. This book is
written by international experts in different aspects of avian physiology. For easy reading and
searches, this book is structured under a series of themes, beginning with genomic studies, sensory
biology and nervous systems, and major organs. The chapters then move on to investigate
metabolism, endocrine physiology, reproduction, and finally cross-cutting themes such as stress and
rhythms. New chapters on feathers and skin are featured as well. Sturkie's Avian Physiology,
Seventh Edition is an important resource for ornithologists, poultry scientists, and other researchers
in avian studies. It is also useful for students in avian or poultry physiology, as well as avian
veterinarians. - Stands out as the only single volume devoted to bird physiology - Features updates,
revisions, or additions to each chapter - Written and edited by international leaders in avian studies
  reference values for hematological and serum biochemical: Medicine and Surgery of
Camelids Andrew J. Niehaus, 2022-02-15 A thoroughly updated new edition of the classic veterinary
reference In the newly revised Fourth Edition of Medicine and Surgery of Camelids, accomplished
veterinary surgeon, Dr. Andrew J. Niehaus delivers a comprehensive reference to all aspects of
camelid medicine and surgery. The book covers general husbandry, restraint, nutrition, diagnosis,
anesthesia, surgery, and the treatment of specific diseases veterinarians are likely to encounter in
camelid patients. Although the focus of the text remains on llamas and alpacas, camel-specific
information has received more attention than in previous editions with a chapter dedicated to
old-world camelids. The editor revitalizes the emphasis on evidence-based information and
pathophysiology and draws on the experience of expert contributors to provide up-to-date and
authoritative material on nutrition, internal medicine, and more. A classic text of veterinary
medicine, this latest edition comes complete with high-quality color photographs and access to a
companion website that offers supplementary resources. Readers will also find: A thorough
introduction to the general biology and evolution of camelids, as well as their husbandry and
handling Comprehensive explorations of camelid physical exams, diagnostics, anesthesia, pain
management, and surgery Topical discussions arranged by body system including the integumentary
system, the musculoskeletal system and multisystem disorders Chapters dedicated to camelid
radiology, parasitology, and diagnostic clinical pathology In-depth examinations of camelid
toxicology, neonatology, and congenital diseases Perfect for veterinary specialists and general
practitioners, Medicine and Surgery of Camelids will also earn a place in the libraries of veterinary
students and trainees with an interest in camelids.
  reference values for hematological and serum biochemical: Cumulated Index Medicus ,
1979
  reference values for hematological and serum biochemical: Handbook of Toxicology,
Third Edition Michael J. Derelanko, Carol S. Auletta, 2014-03-07 The Handbook of Toxicology,
Third Edition provides an updated practical reference source for practicing toxicologists in the
pharmaceutical and chemical industries, contract laboratories, regulatory agencies, and academia.
Written by experts in their specific toxicology fields, the chapters provide both fundamental and
applied information. Topics range from General Toxicology, to Genetic Toxicology, Human Clinical
Toxicology, Histopathology, Clinical Pathology, Metabolism and Toxicokinetics, Risk Assessment,
and more. New to this edition: Completely rewritten chapters covering immunotoxicology, endocrine
toxicology, and reproductive and developmental toxicology, providing a fresh perspective on these
topics Addition of new chapters on Chemical Toxicology, Pharmaceutical Toxicology, Juvenile
Toxicology, and Safety Pharmacology Updated information dealing with Inhalation Toxicology,
Neurotoxicology, and Regulatory Toxicology, which has been consolidated into single chapters for
each specialty A separate glossary with toxicological terms presented both alphabetically and by
toxicological subspecialty For nearly 20 years, this handbook has remained the only reference book
of its kind, designed to facilitate easy access to information related to the various toxicology
specialties. This updated edition of a popular reference book reflects current practices and the state
of the science of toxicology.
  reference values for hematological and serum biochemical: Fowler's Zoo and Wild



Animal Medicine, Volume 8 R. Eric Miller, Murray E. Fowler, 2014-06-02 Logically organized by
taxonomic groups, this up-to-date text covers the diagnosis and treatment of all zoo animal species
and free-ranging wildlife, including amphibians, reptiles, birds, mammals, and fish, unlikely to be
seen by private practice veterinarians. Featuring full-color images, the consistent, user-friendly
format supplies information on each animal's biology, unique anatomy, special physiology,
reproduction, restraint and handling, housing requirements, nutrition and feeding, surgery and
anesthesia, diagnostics, therapeutics, and diseases. Global authorship includes multinational
contributors who offer expert information on different species from around the world. This is a
welcome update to an invaluable reference series; a must-have for any veterinary professional
working largely in the zoo or wildlife field, and also recommended as a reference text for the library
of any practice seeing unusual species on a regular basis, even if they already have an earlier
volume.Reviewed by: Charlotte Day on behalf of The Veterinary Record, Oct 14 - Global authorship
includes internationally recognized authors who have contributed new chapters focusing on the
latest research and clinical management of captive and free-ranging wild animals from around the
world. - Zoological Information Management System chapter offers the latest update on this brand
new system that contains a worldwide wealth of information. - General taxonomy-based format
provides a comprehensive text for sharing information in zoo and wildlife medicine. - Concise tables
provide quick reference to key points in the references. - NEW! All new authors have completely
revised the content to provide fresh perspectives from leading experts in the field on the latest
advances in zoo and wild animal medicine. - NEW! Color images vividly depict external clinical signs
for more accurate recognition and diagnosis.
  reference values for hematological and serum biochemical: Manual of Exotic Pet
Practice Mark Mitchell, Thomas N. Tully, 2008-03-04 The only book of its kind with in-depth
coverage of the most common exotic species presented in practice, this comprehensive guide
prepares you to treat invertebrates, fish, amphibians and reptiles, birds, marsupials, North American
wildlife, and small mammals such as ferrets, rabbits, and rodents. Organized by species, each
chapter features vivid color images that demonstrate the unique anatomic, medical, and surgical
features of each species. This essential reference also provides a comprehensive overview of biology,
husbandry, preventive medicine, common disease presentations, zoonoses, and much more. Other
key topics include common health and nutritional issues as well as restraint techniques, lab values,
drug dosages, and special equipment needed to treat exotics. - Brings cutting-edge information on
all exotic species together in one convenient resource. - Offers essential strategies for preparing
your staff to properly handle and treat exotic patients. - Features an entire chapter on equipping
your practice to accommodate exotic species, including the necessary equipment for housing,
diagnostics, pathology, surgery, and therapeutics. - Provides life-saving information on CPR, drugs,
and supportive care for exotic animals in distress. - Discusses wildlife rehabilitation, with valuable
information on laws and regulations, establishing licensure, orphan care, and emergency care. -
Includes an entire chapter devoted to the emergency management of North American wildlife. -
Offers expert guidance on treating exotics for practitioners who may not be experienced in exotic
pet care.
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