beckman coulter pregnancy test
instructions

beckman coulter pregnancy test instructions provide essential guidance for
accurately using the Beckman Coulter pregnancy test, a trusted diagnostic
tool designed to detect human chorionic gonadotropin (hCG) levels in urine.
This article offers a comprehensive overview of the instructions, ensuring
users understand how to prepare, perform, and interpret the test for reliable
results. Proper adherence to the Beckman Coulter pregnancy test instructions
is crucial for obtaining accurate readings and minimizing errors. The article
covers preparation steps, sample collection, step-by-step testing procedures,
result interpretation, and troubleshooting common issues. Additionally, it
highlights important safety precautions and tips to enhance the testing
experience. This detailed guide aims to support healthcare professionals and
users in leveraging the test's capabilities effectively and confidently.
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Understanding the Beckman Coulter Pregnancy
Test

The Beckman Coulter pregnancy test is a qualitative immunoassay designed to
detect the presence of the hormone human chorionic gonadotropin (hCG) 1in
urine samples. This hormone is typically produced during pregnancy, making
its detection an effective indicator of pregnancy status. Beckman Coulter is
known for producing reliable and accurate diagnostic tests, widely used in
clinical and laboratory settings.

The test's sensitivity allows for early detection of pregnancy, often within
days after a missed menstrual period. Understanding the test’s mechanism and
components is important for following the Beckman Coulter pregnancy test
instructions accurately, ensuring dependable results.



How the Test Works

The test employs antibodies that specifically bind to hCG molecules present
in urine. When hCG is detected, a visible change occurs on the test strip or
cassette, indicating a positive result. The test is designed for ease of use,
providing rapid results, usually within minutes.

Test Components
A typical Beckman Coulter pregnancy test kit includes the following
components:

e Test cassette or strip
e Sample collection cup or pipette
e Instructions leaflet with Beckman Coulter pregnancy test instructions

e Desiccant packet to maintain test integrity

Preparation Before Testing

Proper preparation before performing the Beckman Coulter pregnancy test is
essential to ensure accuracy and reliability. Following the recommended
guidelines reduces the risk of contamination and errors.

Environmental and Timing Considerations

Choose a clean, dry environment to conduct the test. The test should be
performed at room temperature, ideally between 59°F to 86°F (15°C to 30°C).
Testing too soon after urination or using diluted urine may affect results.

First-morning urine is recommended as it contains the highest concentration
of hCG, improving the sensitivity of the test.

Personal Preparation

Before collecting the urine sample, wash hands thoroughly with soap and water
to avoid introducing contaminants. Avoid drinking excessive fluids before the
test to prevent dilution of the urine sample.



Step-by-Step Beckman Coulter Pregnancy Test
Instructions

Following the Beckman Coulter pregnancy test instructions carefully is
critical for obtaining valid results. The test procedure is straightforward
but must be executed precisely.

Collecting the Urine Sample

Urine collection can be done directly on the test device (if designed for
midstream testing) or by using a sterile container to collect urine for later
application.

1. If using midstream testing, hold the test device in the urine stream for
the time specified in the instructions, usually 5-10 seconds.

2. If using a collection cup, collect the urine midstream to reduce
contamination.

3. Use the provided pipette to transfer the urine onto the test device or
strip if required.

Performing the Test

After applying the urine sample, place the test device on a flat surface and
wait for the recommended reaction time, generally 3 to 5 minutes. Avoid
moving or disturbing the device during this period.

Reading the Results

After the waiting period, interpret the results according to the Beckman
Coulter pregnancy test instructions. The appearance of lines or symbols on
the test cassette will indicate whether the test is positive, negative, or
invalid.

Interpreting Test Results

Correctly interpreting the results is a vital part of the Beckman Coulter
pregnancy test instructions. Misinterpretation can lead to confusion or
misdiagnosis.



Positive Result

A positive result typically shows two distinct lines: one control line and
one test line, indicating the presence of hCG in the urine. Even a faint test
line should be considered positive, as it suggests detectable levels of the
hormone.

Negative Result

A negative result shows only the control line without any test line. This
indicates that hCG was not detected, and pregnancy is unlikely at the time of
testing.

Invalid Result

If no control line appears, the test is invalid. This may result from
improper procedure, expired test kits, or faulty test devices. In such cases,
the test should be repeated with a new device.

Common Troubleshooting and FAQs

Users may encounter issues or have questions when using the Beckman Coulter
pregnancy test. This section addresses common concerns to facilitate proper
usage.

What to Do If the Result Is Unclear?

If the test line is very faint or ambiguous, it is advisable to retest after
48 hours. hCG levels typically double every 48 to 72 hours in early
pregnancy, improving detection clarity.

Can Medications Affect the Test?

Certain medications containing hCG or fertility treatments may influence test
results. It is important to disclose any medication use when interpreting
results.

Why Did I Get an Invalid Result?

Invalid results often stem from failure to follow the Beckman Coulter
pregnancy test instructions precisely, such as incorrect sample volume or
timing errors. Ensuring adherence to instructions minimizes this risk.



Safety Precautions and Best Practices

Adhering to safety guidelines ensures the test is conducted hygienically and
safely, protecting users and maintaining test integrity.

Handling and Disposal

Always handle the test components with clean, dry hands. Dispose of used test
devices and urine samples according to local biohazard waste regulations to
prevent contamination or infection risk.

Storage Recommendations

Store the Beckman Coulter pregnancy test kits in a cool, dry place away from
direct sunlight and moisture. Check the expiration date before use, as
expired tests can yield unreliable results.

Additional Best Practices

e Do not reuse test devices.
e Avoid opening the test package until immediately before use.

e Follow all specific Beckman Coulter pregnancy test instructions included
in the kit.

e Consult a healthcare professional for confirmation of results or if
there are any concerns.

Frequently Asked Questions

How do I use the Beckman Coulter pregnancy test?

To use the Beckman Coulter pregnancy test, collect a urine sample in a clean
container or use the test device directly in the urine stream depending on
the test type. Follow the specific instructions provided in the kit,
typically involving immersing the test strip or cassette in urine for a
specified time, then waiting for the indicated duration to read the results.

How long should I wait before reading the results on



a Beckman Coulter pregnancy test?

You should wait approximately 3 to 5 minutes before reading the results on a
Beckman Coulter pregnancy test. Reading the test too early or too late may
lead to inaccurate results. Always refer to the specific instructions
included in your test kit for exact timing.

Can the Beckman Coulter pregnancy test be used at
any time of the day?

While the Beckman Coulter pregnancy test can be used at any time, it is
recommended to use the first morning urine for the most accurate results, as
it contains the highest concentration of hCG hormone.

What does a positive result look like on a Beckman
Coulter pregnancy test?

A positive result on a Beckman Coulter pregnancy test typically shows two
distinct lines, one in the control region and one in the test region. The
presence of both lines indicates the detection of hCG hormone, confirming
pregnancy.

What should I do if the Beckman Coulter pregnancy
test shows no control line?

If the control line does not appear on the Beckman Coulter pregnancy test,
the test is invalid. This could be due to incorrect test procedure or a
faulty test device. It is recommended to retake the test with a new kit and
follow the instructions carefully.

How accurate is the Beckman Coulter pregnancy test?

The Beckman Coulter pregnancy test is highly accurate when used correctly,
with sensitivity to detect hCG levels as low as 20-25 mIU/mL. For best
results, test after a missed period and follow all instructions precisely.

Can medications affect the results of the Beckman
Coulter pregnancy test?

Certain medications, especially those containing hCG or fertility treatments,
can affect the results of the Beckman Coulter pregnancy test and may cause
false positives. It's important to inform your healthcare provider about any
medications you are taking when interpreting test results.



Additional Resources

1. Understanding Beckman Coulter Pregnancy Tests: A Comprehensive Guide
This book offers an in-depth look at the Beckman Coulter pregnancy tests,
explaining the science behind the technology and how to properly use the
kits. It includes detailed instructions, troubleshooting tips, and
interpretation of results. Perfect for healthcare professionals and
individuals seeking reliable information.

2. Step-by-Step Instructions for Beckman Coulter Pregnancy Tests

A practical manual designed to guide users through each stage of
administering a Beckman Coulter pregnancy test. The book breaks down complex
instructions into easy-to-follow steps, ensuring accurate results. It also
covers common mistakes and how to avoid them.

3. The Science of Pregnancy Testing: Beckman Coulter’s Approach

This title delves into the biochemical principles behind pregnancy tests,
with a focus on Beckman Coulter’s methodologies. Readers will gain insight
into how hCG detection works and the advances that make these tests reliable.
It’s a valuable resource for students and laboratory technicians.

4. Interpreting Pregnancy Test Results: Beckman Coulter Edition

Focused on helping users understand what their test results mean, this book
explains different outcomes, including faint lines, invalid tests, and false
positives/negatives. It emphasizes proper interpretation to avoid confusion
and ensure timely medical consultation.

5. Quality Control and Best Practices for Beckman Coulter Pregnancy Testing
Ideal for clinical settings, this guide covers quality assurance protocols
and best practices when using Beckman Coulter pregnancy tests. It includes
advice on storage, handling, and maintaining test accuracy in various
environments.

6. Beckman Coulter Pregnancy Test Kits: User’s Manual and FAQs

This comprehensive user manual compiles frequently asked questions and
answers regarding the Beckman Coulter pregnancy test kits. It’s designed to
support both first-time and experienced users with clear explanations, tips,
and troubleshooting advice.

7. Advances in Pregnancy Testing Technology: The Beckman Coulter Story
Explore the history and technological advancements that have shaped Beckman
Coulter’s pregnancy testing products. The book highlights innovation
milestones and how these developments improve sensitivity and user
experience.

8. Home Pregnancy Testing: A Guide to Using Beckman Coulter Kits Safely and
Effectively

A user-friendly guide aimed at individuals performing pregnancy tests at home
with Beckman Coulter kits. It provides safety precautions, stepwise
instructions, and guidance on when to seek professional medical advice based
on test outcomes.



9. Laboratory Techniques for Pregnancy Testing: Beckman Coulter Protocols
This professional reference details laboratory procedures for pregnancy
testing using Beckman Coulter systems. It covers sample collection, assay
protocols, result validation, and compliance with regulatory standards,
making it essential for clinical lab personnel.
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beckman coulter pregnancy test instructions: Phlebotomy Essentials Ruth E. McCall,
2023-08-11 Phlebotomy Essentials, Eighth Edition provides accurate, up-to-date, and practical
information and instruction in phlebotomy procedures and techniques, along with a comprehensive
background in phlebotomy theory and principles. It is appropriate for use as an instructional text or
as a reference for those who wish to update skills or study for national certification. This updated
edition details how today's phlebotomists work in an approach optimized for how today's students
learn. Combined with an optional Workbook, Exam Review book, and updated digital courseware,
the latest edition of Phlebotomy Essentials represents a cornerstone of preparation for a successful
career in phlebotomy. Complete program-integration of textbook, workbook and exam review
products working together as a complete learning system for optimal student outcomes:Phlebotomy
Essentials, Eighth Edition with Navigate Premier AccessStudent Workbook for Phlebotomy
Essentials, Eighth EditionPhlebotomy Exam Review, Eighth Edition with Navigate Premier Access
Phlebotomy EssentialsUpdated to current CLSI guidelinesTestPrep alerts throughout the textbook
share current statistics on which questions students typically get wrong, and why.Map of NAACLS
Standards - where each competency is coveredCertification Test Plan Alignment Map,
including:American Medical Technologists (AMT) - Registered Phlebotomy TechnicianAmerican
Society for Clinical Pathology (ASCP) - Phlebotomy TechnicianNational Healthcareer Association
(NHA) - Certified Phlebotomy TechnicianNational Center for Competency Testing (NCCT) - National
Certified Phlebotomy Technician © 2024 | 516 pages

beckman coulter pregnancy test instructions: Laboratory Testing for Ambulatory Settings -
E-Book Martha (Marti) Garrels, 2014-06-16 Learn the lab testing skills you need to know! Laboratory
Testing for Ambulatory Settings: A Guide for Health Care Professionals, 2nd Edition provides
in-depth coverage of the most common procedures and techniques of all the new CLIA waived,
point-of-care tests along with some moderately complex tests. Clear, step-by-step instructions and
full-color photographs make it easy to master each test and procedure. Written by noted educators
Marti Garrels and Carol S. Oatis, this edition adds a new chapter on toxicology and information on
five new procedures. A companion Evolve website lets you practice clinical laboratory skills.
Complete coverage includes the most common CLIA waived tests for any healthcare professional in
the ambulatory setting. A triad organization gives chapters a consistent, easy-to-follow format:
Fundamental Concepts: basic information related to tests and procedures. CLIA Waived Procedures:
step-by-step instructions for CLIA waived tests. Advanced Concepts: further application of basic
knowledge and skills towards a higher level of critical thinking and decision making, such as
handling non-CLIA waived tests. Procedure boxes provide clear step-by-step instructions along with
numerous full-color photos and illustrations. Key terms are defined and reinforced within each
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chapter. Common abbreviations associated with CLIA waived testing are cited at the beginning of
chapters. 7-10 review questions conclude each chapter, to reinforce learning. A companion Evolve
website includes various activities and exercises to enhance learning with problem-solving
scenarios. A workbook matches the chapters in the textbook, offering activities and exercises to
reinforce laboratory concepts, terminology, and procedures. Skills sheets help you work through the
competency-based procedures, and meet government standards for good laboratory practice. Sold
separately. Over 60 new photographs and drawings clarify topics and show examples of laboratory
specimens so you will be able to identify them on the job. New chapter on toxicology. More extensive
coverage of working with the microscope prepares you for the lab. Updated, expanded information
about quality control and quality assurance provides relevant information so you can accurately and
effectively perform in the lab. Updates on proper collection and processing of urine specimens,
microbiology specimens, blood capillary and venipuncture specimens, which includes new urine
culture using vacutainer system, new drawings for urine and influenza specimen collections, and the
latest order of blood draw including the plasma separator tube, ensure that you have the most
current information. Five new procedures with corresponding skill check-off sheets help you
understand the most up-to-date protocols: Clinitek Analyzer Standard Hematocrit INRatio New Alc+
Ki+ iFOB method for fecal occult blood

beckman coulter pregnancy test instructions: Clinical Procedures for Medical Assistants -
E-Book Kathy Bonewit-West, 2022-09-03 Master the foundational concepts and skills necessary to
become a successful clinical medical assistant! Written using clear and accessible language, Clinical
Procedures for Medical Assistants, 11th Edition, guides you through essential medical assisting
clinical procedures such as taking vital signs; collecting, processing, and testing laboratory
specimens; preparing patients for examinations and procedures; administering medications; and
assisting with office surgeries. This edition is thoroughly updated throughout to align with 2022
medical assisting competencies and includes a new art program, plus updated coverage of the
medical record, nutritional guidelines, OSHA standards for infection control and prevention,
emergency preparedness, and the latest medical assisting clinical guidelines. More than 90
procedures help you learn key medical assisting skills, with step-by-step instructions and clear
illustrations. Learning features throughout focus on case-based critical thinking, patient education,
legal issues, practice tips, and documentation exercises, and a full complement of online resources
provides practice for classroom and board exams, EHR documentation exercises, video procedures
with evaluation questions, and a variety of interactive exercises to reinforce comprehension and
content mastery. This thorough text ensures you have the clinical skills needed to succeed in today's
fast-paced medical office. - Consistent, meticulous coverage ensures alignment of all content
throughout the text, on the Evolve companion website, and in the study guide. - More than 90
illustrated procedures offer step-by-step guidance with many featuring accompanying online videos.
- Learning features focus on case-based critical thinking, patient education, legal issues, practice
tips, and documentation examples. - Student resources on Evolve include video procedures with
evaluation quizzes, case-based quizzes, SimChart® for the Medical Office documentation exercises,
sample certification exams, practicum activities, and interactive activities. - NEW! 2022 medical
assisting competencies throughout represent the latest educational standards approved by CAAHEP
and ABHES. - NEW! Updated content and skills address electronic prescribing of medications,
computer-generated laboratory results and reports, nutritional guidelines, OSHA standards for
infection control and prevention, emergency preparedness, and the latest clinical guidelines. - NEW!
Art program features more than 200 new illustrations for procedures, equipment, and supplies used
in the modern medical office.

beckman coulter pregnancy test instructions: Current Perspectives on Insulin-like Growth
Factor Binding Protein (IGFBP) Research Andreas Hoeflich, John Pintar, Briony Forbes, 2019-02-06
The family of IGFBPs has been developed by the duplication of genes and genomes and contributes
to genetic and functional diversity. Due to the different protein domains present in the molecule,
IGFBPs can be seen as mediators of tissue-specific IGF-functions. However, IGFBPs also have



IGF-independent functions both inside and outside the cell. These diverse genetic, molecular and
functional aspects of IGFBPs are discussed within this Research Topic. Accumulating data provide
evidence for the regulation of IGFBP-functions by proteases, which may acutely regulate bioactivity
of the IGFs. However, during proteolytic degradation IGFBP-fragments with novel functions can also
be formed and are located both intra- and extracellularly. Distinct IGFBP-fragments can even be
found in the perinuclear compartment or within the nucleus, where they can impact on gene
expression. Several contributions presented in the current Research Topic particularly stress the
relevance of structural aspects in IGFBP research. The current lack of comprehensive structural
information is dramatically limiting the biomarker potential of particular IGFBPs. Finally, the
Research Topic also provides novel functions of the IGFBP family from model organisms, farm
animals and humans. Thereby, the biomarker potential not only relates to normal and malignant
growth but also to metabolism and animal welfare. One important aim of the Research Topic is to
encourage next generation IGFBP research reflecting subject-individual, conditional, and hormonal
parameters but also structural aspects of the IGFBPs.
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beckman coulter pregnancy test instructions: Adverse pregnancy outcomes in systemic
lupus erythematosus Muna Saleh, 2024-10-09 Abstract: Systemic lupus erythematosus (SLE) is a
chronic autoimmune disease of unknown etiology, characterized by a wide range of manifestations
that can vary from mild to severe or even life-threatening multiple organ system involvement. SLE
predominantly affects women and has a peak incidence during women'’s reproductive age. Given the
complexity of SLE, managing pregnancy in these women is particularly challenging, as the disease
itself can impact pregnancy outcomes, and conversely, pregnancy can exacerbate SLE symptoms.
This thesis aims to explore pregnancy complications among women with SLE and to assess the
feasibility of utilizing specific biomarkers for evaluating the risk of adverse outcomes in SLE
pregnancies, as well as their potential to predict these outcomes. Paper I: A descriptive study on
adverse pregnancy outcomes (APOs) in a Swedish population was conducted, involving 28 women
diagnosed with SLE and 59 pregnancies monitored from 2002 to 2018 at Skane University Hospital.
The study aimed to determine the prevalence of each APO and to assess demographic, clinical, and
laboratory risk factors. Most pregnancies experienced at least one APO, although only a small
number were categorized as severe. It was shown that a history of lupus nephritis was the clinical
feature most strongly associated with APOs. Moreover, the co-occurrence of SLE and
antiphospholipid syndrome was linked to an increased risk of miscarriage, and the presence of one
or more antiphospholipid antibodies was correlated with APOs overall. In papers II and III, the aim
was to investigate, in 100 healthy women with 100 normal pregnancies selected from the pregnancy
register and biobank at Linkoping University (GRABB), if pregnancy influences the normal reference
values of biomarkers such as complement proteins and pentraxins, to establish a reference interval
that is more appropriate for the pregnancy period. Paper II: This study investigated the complement
system, which is a vital component of the humoral innate immune system that exhibits increased
activity during pregnancy. This function is necessary for maintaining the host's defense and ensuring
fetal survival. However, excessive or unbalanced activation of the complement system in the
placenta has been linked to various APOs. The study found that maternal plasma Clq and the
C3d/C3 ratio had their highest mean values during the first trimester, while C3, C4, and C3d levels
increased until delivery. However, the reference limits for complement analyses used for the general
population were generally suitable for most of the samples in the study. This suggests that while
there were some deviations from the norm in complement levels in certain pregnant women, the
standard reference values still adequately captured the overall trends in complement activity during
pregnancy in this population. Paper III: This study investigated the same population as in paper II
and focused on two types of pentraxins: the liver-produced short pentraxin C-reactive protein (CRP),
which is commonly used in clinical practice, and the leukocyte-produced long pentraxin 3 (PTX3),
which is structurally and functionally related to CRP. Both pentraxins were previously described as
biomarkers related to various APOs. The study found that both CRP and PTX3 levels were



significantly elevated in the third trimester compared to the other trimesters. This suggests that
during pregnancy, particularly in the later stages, reference values for these biomarkers may need
to be adjusted to account for these physiological changes, highlighting the importance of
considering pregnancy-specific reference values for these markers. Paper IV: Plasma levels of CRP,
PTX3, C3, and C4 were assessed during 123 pregnancies in 102 patients with SLE and 170
pregnancies in women from the general population concerning the risk of APOs. All the patients and
controls were recruited from three Swedish cohorts: the Lund cohort, referenced in Paper [; the
GRABB cohort, which is mentioned in Papers II and III; and the SLE-Placenta cohort (SLE-PLAC)
which is a multicenter Swedish cohort. Only PTX3 showed higher levels in the first and third
trimesters of SLE pregnancies with APOs. Even after including control pregnancies with APOs, PTX3
levels remained significantly higher in complicated pregnancies, suggesting that PTX3 could serve
as a potential biomarker for identifying at-risk complicated pregnancies. Conclusion: The incidence
of APOs in pregnancies affected by SLE is significantly higher than in the general population,
highlighting the urgent need for risk stratification and increased attention to specific clinical and
serological risk factors in these cases. It is essential to note that reference intervals for some
biomarkers may require adjustment during the pregnancy period to ensure accurate interpretation.
While our findings need to be confirmed, the pentraxins especially PTX3 could be used for the risk
stratification of pregnant women with SLE.

beckman coulter pregnancy test instructions: Fertility Preservation: From Next-generation
Technologies to Clinical Practice Yuting Fan, Sherman Silber, 2022-12-05

beckman coulter pregnancy test instructions: Blood-Derived Products for Tissue
Repair/Regeneration Isabel Andia, Nicola Maffulli, 2019-12-18 This Special Issue on “Blood-Derived
Products for Tissue Repair and Regeneration” reveals the evolution and diversity of platelet rich
plasma (PRP) technologies, which includes experimental research on novel formulations, the
creation of combination therapies, and the exploration of potential modifiers of PRPs, as well as
efficacy of PRP therapies in clinical veterinary and human applications. Scientist and clinicians are
now starting to develop different treatments based on their reinterpretation of the traditional roles
of platelets and plasma, and the current Issue has provided a forum for sharing research and ways of
understanding the associated medicinal benefits from different points of view. The research interest
in this area has covered different medical disciplines, such as ophthalmology, dentistry, orthopedics,
and sports medicine.

beckman coulter pregnancy test instructions: Clinical Skills in Child Health Practice
E-Book Janet Kelsey, Gillian McEwing, 2008-04-25 This title is directed primarily towards health
care professionals outside of the United States. It is a textbook of clinical skills that offers an
excellent resource for all professionals providing care for children and young people. It presents a
detailed step-by-step approach to clinical skills that may be used in both hospital and community
settings. Each skill is presented with the evidence base required to ensure up-to-date safe practice.
Chapters provide rationale for each step of the skill and are enhanced by diagrams and photographs
to give the practitioner clear guidance and the confidence to perform unfamiliar skills. The
accompanying PowerPoint presentations are a resource for both lecturers teaching clinical skills and
individual students who are either encountering a skill for the first time or want to update their
knowledge.* A step-by-step guide to the fundamental skills required for child health care which
gives clear guidance to help master the skills ¢ Incorporates the latest clinical guidelines to ensure
the most up-to-date information is used enabling safe effective practice ¢ Problem-based scenarios
provide the opportunity to confirm knowledge and understanding of the skill. « Extensive
PowerPoint presentations can be used for teaching or personal guided study in the classroom or
skills laboratory. ¢ Colour photos and video clips on the Evolve website present clear guidance on
how to perform the skill

beckman coulter pregnancy test instructions: The Viral Evasion of Antiviral Innate
Immunity Chunfu Zheng, Zhi-Ming Zheng, Rongtuan Lin, Junji Xing, Zhe Ma, 2022-11-01

beckman coulter pregnancy test instructions: Immune Regulations in Reproductive




Organs and Organ Transplant Lei Huang, Andrew L. Mellor, Anatolij Horuzsko, Sha Wu,
2022-04-18

beckman coulter pregnancy test instructions: Plasticity of monocytes/macrophages:
phenotypic changes during disease progression Ruoxi Yuan, Chao Yang, Yanan Ma, Liwu Lj,
2023-12-07 Macrophage is a key component of innate immunity that exhibit extensive plasticity and
heterogeneity. They are present in virtually every organ of the body and can be replenished by
circulating monocytes following insults. Originally macrophages were divided into two major
phenotypes: pro-inflammatory M1, which is initiated by TNF-«, INF-y, and bacterial components
such as lipopolysaccharide (LPS), and anti-inflammatory M2, which is activated through stimulation
of IL-4, IL-10, and IL-13. However, segregation into two distinct phenotypes is a marked
simplification of the in vivo reality and it is now widely accepted that macrophage phenotype is
plastic and determined by highly complex microenvironments, and therefore likely more accurately
considered as a spectrum of possible forms of activation. Numerous studies have documented
flexibility in their programming, with macrophages switching from one functional phenotype to
another in response to the variable microenvironmental signals of the local milieu. Various
macrophage populations exist that play distinct and non-redundant roles in fibrosis, tissue repair,
and regeneration. For instance, in a general wound healing process, embryo-derived tissue-resident
macrophages are rapidly replaced by monocytes after the initial injury. These monocyte-derived
macrophages play an active role in the early initiation of acute inflammation. As early as 24-72 h
upon tissue injury, macrophage function changes toward an anti-inflammatory phenotype that
promotes cell proliferation and tissue remodeling. Upon resolution of inflammation, steady-state
self-maintenance of macrophages is also recovered. The wound microenvironment has a
predominant role in the behavior and functionality of cells. Both mouse and human diabetic wound
preferably induce persistent proinflammatory macrophage polarization that contributes to chronic,
non-healing wounds. Contrastingly, prolonged activation of M2 macrophages can also lead to
excessive wound healing and ultimately fibrosis. In the context of cancer, anti-inflammatory
macrophages have been associated with tumor progression and immunosuppression, thereby
negatively affecting the prognosis of patients. On the other hand, studies also showed that the
phenotypical changes of macrophages are also accompanied by changes in glycolysis and
mitochondrial-related genes as well. Classically activated, proinflammatory M1 macrophages depend
to a large extent on glycolysis and produce lactate as the tricarboxylic acid cycle is blocked at two
steps. Alternatively, activated M2 macrophages prefer B-oxidation and oxidative phosphorylation to
synthesize ATP. However, the number and diversity of signals and the magnitude of the response
required to switch macrophages into a pro or anti-inflammatory state remain unclear. A number of
techniques have been developed over the years to identify and visualize cell populations, uncover
regulatory relationships between genes, and track the trajectories of distinct cell lineages in
development. The identification of mechanisms and molecules associated with macrophage plasticity
and polarized activation provides a basis for macrophage-centered diagnostic and therapeutic
strategies. Understanding and being able to controllable promote the desired macrophage
phenotypes could have a significant impact on a wide range of diseases.
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