Positive acute phase proteins (acute phase
reactants)

Plasma protein levels increase in:

Infection, inflammation, malignancy, trauma,
surgery

Synthesized due to body's response to injury

as a -antitypsin,

haptoglobin, ceruloplasmin, fibrinogen and CH
reactive protein

Mediators cause these proteins to increase

after injury as

cytokines (IL-1, IL-6), tumor necrosis factors
aandB,

interferons, platelet activating factor
Functions: 1. Bind to polysaccharides in
bacterial walls

2. Activate complement system 3. Stimulate
phagocytosis.
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Negative acute phase proteins

These proteins decrease in inflammation
Albumin, prealbumin and transferrin
Mediated by inflammatory response via
cytokines and hormones

Synthesis of these proteins decrease to save
amino acids for

positive acute phase proteins
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Synthesized in liver / Transporter protein to]

[Faster than albumin in electrophoresia

Become lower in: * acute inflame response *
in nephrotic syndrome * liver disease *mal

nutrition

make balance state 40% in plasma and 60%
inECF ,,,,,t Maintains oncotic pressure *:
The osmotic pressure exerted by plasma
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In liver as preproAlbumin/mature human
albumin contain one polypeptide chain 585
AA/17 disulfid bond/*has an Elliposoidal

r

BBB— * Albumin-fatty acid complex not
cross BBB * Billirubin-Albumin complex
loosely bounded lead to early replaced by

protein electrophoresis

Quantitative measurement of al-antitrypsin
by: radial immunodiffusion

and isoelectric focusing.

also decreased in liver
diseases, malnutrition and nephrotic
syndrome.

nephrotic syndrome, sincd
other proteins are lost through urine in this
condition.

electrophoresis

Clinical conditions: acute and chronic
infections, autoimmune
diseases, chronic liver diseases

electrophoresis

Paraproteins are characteristic of malignant
B-cell proliferation

Clinical condition: multiple myeloma
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proteins that pulls water

into the circulatory system

Maintains fluid distribution in and outside
cells and plasma volume

(80% of plasma oncotic pressure is
maintained by albumin)

* A non-specific carrier of hormones,
calcium, free fatty acids, drugs, etc

I*t is by pinocytosis in the cells where it is
hydrolyzed to amino acids

** nutritive functions

* Buffering function

* Useful in treatment of liver diseasesS,
hemorrhage, shock and

burns

shape ( doesn't increase the viscousity) —
low MW 69
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drug like aspirin as well as in children lead to
deposition of billitabi n in brain cause
kernicterus

Protein bound Ca— ca level is lower in
hypoalbumines/ total ca | /ionized Ca
remain normal / bounded ca decrease/ no
tetany / 1 mg albumin | lead to lower the
Ca(0.8mg)
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Drug interaction — *Two drugs having same
affinity for albumin when administered
together, can compete for available binding
sites with consequent

displacement of other drug, resulting in
clinically significant drug

interactions. As phenytoin, dicoumarol
interactions

Edema (hypoalbunimea) (low oncotic
pressure) _— causes: *decrease synthesis (
liver chirosis + mal nutrition) *increase loss
or catabolism by infection+excreation from
kidney +sever burn +loss in bowel —>
effect : Albumin level drops in liver disease
causing low oncotic

pressure

Fluid moves into the interstitial spaces
causing edema

Reduced transport of drugs and other
substances in plasma

Reduced protein-bound calcium

Total plasma calcium level drops

-Ionized calcium level may remain normal

Hyperalbanimea — No clinical condition lead
to increase albumin just in dehydration (
decrease plasma level lead to appearance of
high albumin) and high protein dite
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Composition and Functions: Plasma proteins?

* Albumin - As mentioned, this is the most abundant plasma protein, making up about 60% of the total. It helps maintain osmotic
pressure and transports various molecules like hormones, fatty acids, and bilirubin.
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o EEE TS TSR EEs AR hEhEEs Plasma prote!ns are a diverse group of proteins found in the blood plasma, which is the liquid portion of the blood. Some key points about
plasma proteins:
Immunoglobulins (antibodies) - critical for the adaptive immune response
o Transport proteins like transferrin (iron) and ceruloplasmin (copper)
Complement proteins involved in immune defense
Clotting factors like prothrombin and fibrinogen

The main plasma proteins are albumin, globulins (including immunoglobulins), and fibrinogen.

Albumin is the most abundant plasma protein, making up about 60% of the total. It is important for maintaining blood volume and

osmotic pressure.
* Fibrinogen - A key clotting protein that is converted to fibrin during the coagulation cascade to form blood clots.

Globulins include antibodies (immunoglobulins) produced by plasma B cells, as well as other proteins involved in immune function,

Regulation and Clinical Significance: blood clotting, and transport of molecules.

* Plasma protein levels are tightly regulated by the liver, which synthesizes most of them.

Fibrinogen is a key protein involved in blood clotting. When activated, it forms fibrin which helps create blood clots.
* Abnormal levels can indicate liver disease, kidney disease, malnutrition, or autoimmune disorders.

Plasma proteins serve important physiological functions, including maintaining blood volume and pressure, transporting substances,
Low albumin can signal liver or kidney dysfunction and participating in immune responses and blood coagulation.

High globulins may indicate chronic infections or multiple myeloma
Low fibrinogen can predispose to excessive bleeding

Abnormal levels or types of plasma proteins can indicate various diseases or health conditions, such as liver disease, kidney disease,

N o . . . . . . X e X or autoimmune disorders.
* Analysis of specific plasma proteins (e.g. immunoglobulins, clotting factors) is important for diagnosing and monitoring many medical

conditions. Let me know if you need any clarification or have additional questions about plasma proteins!

* Plasma proteins can be therapeutically administered, such as albumin for volume expansion or immunoglobulins for treating

. N Tell me more.
immunodeficiencies.

Let me know if you need any clarification or have additional questions! $ Assistant
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. Liver Diseases:

o Low albumin levels can indicate liver dysfunction or damage
o Elevated liver enzymes like AST and ALT
o Altered globulin levels, especially increased alpha-fetoprotein in liver cancer

. Kidney Diseases:

o Elevated blood urea nitrogen (BUN) and creatinine levels
o Presence of proteins like albumin or immunoglobulins in the urine (proteinuria)

. Autoimmune Disorders:

o Increased levels of specific autoantibodies (e.g. anti-nuclear antibodies, rheumatoid factor)
o Changes in immunoglobulin levels (e.g. elevated IgG in lupus, low IgG in common variable immunodeficiency)

. Hematological Disorders:

o Abnormal clotting factor levels (e.g. low fibrinogen in disseminated intravascular coagulation)
o Monoclonal gammopathies identified by abnormal immunoglobulin patterns

. Nutritional Deficiencies:
o Low levels of transport proteins like transferrin (iron deficiency) or retinol-binding protein (vitamin A deficiency)

. Cancer:

o Elevated levels of tumor markers like PSA (prostate cancer), CA-125 (ovarian cancer), or carcinoembryonic antigen (CEA)

. Infectious Diseases:

o Increased acute phase proteins like C-reactive protein during inflammation
o Elevated immunoglobulins, especially IgM, in acute infections

The specific plasma protein biomarkers and their interpretations are crucial for diagnosing, monitoring, and managing a wide range of
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