
Plasma proteinsPlasma proteinsPlasma proteinsPlasma proteins



TheThe importanceimportance ofof plasma plasma TheThe importanceimportance ofof plasma plasma 

protein protein protein protein 

• Transport

o substances insoluble in water, drugs
Albumin - Ca, Mg, Zn, thyroxin, bilirubin, drugsAlbumin - Ca, Mg, Zn, thyroxin, bilirubin, drugs
Prealbumin - thyroxine
Ceruloplasmin - Cu
Transferrin-FeTransferrin-Fe
Apoprotein - lipids

• Defense against infection

Immunoglobulins, complemento Immunoglobulins, complement



TheThe importanceimportance ofof plasma proteinplasma proteinTheThe importanceimportance ofof plasma proteinplasma protein

• Oncotic pressure• Oncotic pressure

o albumin

• Coagulation and fibrinolysis

o coagulation factors and factors ensuring  of dissolution of thrombus

• Enzymes

o cholinesterase and ceruloplasmino cholinesterase and ceruloplasmin

• Protease inhibitors

o prevent damage by proteolytic enzymes :a1-antitrypsin, a1-o prevent damage by proteolytic enzymes :a1-antitrypsin, a1-
antichymotrypsin and a2-macroglobulin

• Special functions such as protection against free radicals- inhibition of • Special functions such as protection against free radicals- inhibition of 
their formation (albumin, ceruloplasmin, haptoglobin, hemopexin) 



TotalTotal protein: protein: refref. . rangerange 6363--84g/l84g/lTotalTotal protein: protein: refref. . rangerange 6363--84g/l84g/l

• Decreased synthesis

o Hepatopathieo Hepatopathie

o Malnutrition

• Increased loss

o Urine –nefrotic syndromo Urine –nefrotic syndrom

o Faeces – exsudative 

enteropathy

• Increased blood volume 

(oedema,ascites)(oedema,ascites)



Total proteins Total proteins --hyperproteinemiahyperproteinemia

• Dehydratation 

• Chronic inflammation, cirrhosis, monoclonal • Chronic inflammation, cirrhosis, monoclonal 

gammopathies



Protein electrophoresisProtein electrophoresisProtein electrophoresisProtein electrophoresisProtein electrophoresisProtein electrophoresis



PrealbuminPrealbuminPrealbuminPrealbuminPrealbuminPrealbumin
• hepatic transport protein for thyroid hormones

• transport protein for vitamin A (to prevent loss of urine)• transport protein for vitamin A (to prevent loss of urine)

• ↓ = failure of protein synthesis in the liver in severe liver • ↓ = failure of protein synthesis in the liver in severe liver 

disease or protein malnutrition 

o Ref.ranges:  0,2-0,40 g/lo Ref.ranges:  0,2-0,40 g/l

o Half-time: 2 days





Albumin ( 35Albumin ( 35--53g/l)53g/l)
� Formed in the liver, molecular weight 68,000

� Oncotic pressure

� Transport protein for unconjugated bilirubin, thyroid
hormones, calcium, magnesium, zinc and otherhormones, calcium, magnesium, zinc and other
minerals,pharmaceuticals

� Component of the extracellular antioxidant system� Component of the extracellular antioxidant system

• decreased synthesis• decreased synthesis

• hepatopathy or protein malnutrition

• increased catabolism in acute inflammation and tumors• increased catabolism in acute inflammation and tumors

• increased losses by kidneys (nephrotic syndrome), GIT, skin

• half-life 20 days



Molekula IgMolekula IgMolekula IgMolekula IgMolekula IgMolekula Ig









Acute phase proteins Acute phase proteins Acute phase proteins Acute phase proteins Acute phase proteins Acute phase proteins 

• Formation in the liver parenchyma (de novo) - after washout of cytokines 
IL-6,  TNFIL-6,  TNF

• Regulators of inflammation – fever, leukocytosis, cortisol….• Regulators of inflammation – fever, leukocytosis, cortisol….

• Mediators of biological responses

CRP and complementCRP and complement

• Binding inhibitors of proteolytic enzymes• Binding inhibitors of proteolytic enzymes
Α1 antitrypsin



Acute phase proteinsAcute phase proteinsAcute phase proteinsAcute phase proteinsAcute phase proteinsAcute phase proteins
• With a fast response

Increase after 2-4 hours (IL6, Procalcitonin)Increase after 2-4 hours (IL6, Procalcitonin)

increase after 6 hours, maximum of 48 hours,

the rise to 1000times  (CRP)the rise to 1000times  (CRP)

• Slower onset and peak• Slower onset and peak

The rise for 12 to 24 hours, peak 3-5 days (α1antitrypsin, 

haptoglobin)

The rise for 12 to 24 hours, peak 3-5 days (α1antitrypsin, 

haptoglobin)

• Concentration is reduced

Prealbumin, albumin, transferrinPrealbumin, albumin, transferrin



Influence Influence ofof acuteacute--phasephase proteinsproteinsInfluence Influence ofof acuteacute--phasephase proteinsproteins

• Genetically (ceruloplasmin, α1antitrypsin)

• Pregnancy, p.o. contraceptives (ceruloplasmin)

• Intravascular hemolysis (haptoglobin)

• Inflammatory diseases of liver – decrease of synthesis of 

proteinsproteins







CRPCRPCRPCRPCRPCRP

• Opsonization of structures of bacterias and demaged cells

Activation of complement• Activation of complement

• Imunomodulation effect

• REF.RANGE: < 5mg/l

• Increase - acute inflammation, acute conditions (rheumatic disease, 
malignancy, stress, post-operative conditions, etc.)

• 6- 8 hours after the onset of inflammation
Top 1-2 daysTop 1-2 days



CRPCRP• Indication:

Early diagnosis of bacterial infectionsEarly diagnosis of bacterial infections

Monitoring antibiotics treatment

Differentiation of bacterial and viral 

etiologyetiology

o Neonatal sepsis (with IL6)

• Late reactions to SIRS

• It does not help for differentiation 

between SIRS and sepsisbetween SIRS and sepsis



ProkalcitoninProkalcitoninProkalcitoninProkalcitonin



ProkalcitoninProkalcitoninProkalcitoninProkalcitoninProkalcitoninProkalcitonin

Ref.range less than 0,5 ug/l

Chronic inflammation 0,5-1ug/l

Localized bacterial infection 0,5-2ug/l

SIRS   5-10ug/lSIRS   5-10ug/l

SEPSIS  10 ug/l or grater 



Alfa 1 antitrypsinAlfa 1 antitrypsinAlfa 1 antitrypsinAlfa 1 antitrypsinAlfa 1 antitrypsinAlfa 1 antitrypsin

• protease inhibitor,hepatic glycoprotein inhibitor of proteolytic 
enzymes (elastase, collagenase) enzymes (elastase, collagenase) 

o released during the inflammatory response

o ↑ acute inflammation and acute severe conditions, 
pregnancypregnancy

o ↓ severe hepatopathy, hereditary defect creation (liver 
cirrhosis, pulmonary emphysema) cirrhosis, pulmonary emphysema) 





Alfa 1 antitrypsin Alfa 1 antitrypsin deficiencydeficiencyAlfa 1 antitrypsin Alfa 1 antitrypsin deficiencydeficiency

Genotyp MZ

Healthy – genotyp MMHealthy – genotyp MM

Alfa1 antitrypsin deficiency

Genotyp MZ  decrease to 40-60% activityGenotyp MZ  decrease to 40-60% activity
Genotyp ZZ – decrease to 15% of normal

concentration

Ref.range 0,9-2,0 g/l



TransferrinTransferrinTransferrinTransferrin

• can bind two atoms of iron (Fe 3 +), the transport protein for
iron

• can bind two atoms of iron (Fe 3 +), the transport protein for
iron

• Increase -lack of iron in the body (with no increase in • Increase -lack of iron in the body (with no increase in 
malnutrition)

• Decrease- excess body iron (hemosiderosis, 
hemochromatosis,impaired protein synthesishemochromatosis,impaired protein synthesis

Carbohydrat-deficient transferrin - transferrin with a reduced
proportion of sugar componentsproportion of sugar components



Ref.range 2,0-3,6 g/lRef.range 2,0-3,6 g/l



HaptoglobinHaptoglobinHaptoglobinHaptoglobin

• Haptoglobin binds very tightly hemoglobin molecule, the

resulting complex is rapidly cleared from the circulationresulting complex is rapidly cleared from the circulation

• Reducing the oxidative potential of free hemoglobin• Reducing the oxidative potential of free hemoglobin

• Anti-inflammatory effects (inhibition of chemotaxis, 

phagocytosis ...)phagocytosis ...)

Increase: acute inflammationIncrease: acute inflammation

Decrease:intravascular haemolysis



Ref. range 0,3-2,0 g/l 



CeruloplasminCeruloplasminCeruloplasminCeruloplasminCeruloplasminCeruloplasmin
• 6-8 atoms of copper (Cu)

• Transport of copper• Transport of copper

• Ferroxidase activity - Fe2+   Fe3+

• Antioxidative effect• Antioxidative effect

• Increase: inflammation, gravidity

• Decrease: Wilson disease• Decrease: Wilson disease









ImunoglobulinesImunoglobulinesImunoglobulinesImunoglobulines

Secretion product of differentiated plasma cells

Composition 2 heavy (H) and 2 light chains (L)Composition 2 heavy (H) and 2 light chains (L)
Types of light chains kappa, lambda

Class (isotype) IgG, A, M, D, EClass (isotype) IgG, A, M, D, E
Part constant, part variable

Polyclonal immunoglobulins
different idiotypes

Monoclonal immunoglobulin
product of one plasma cell cloneproduct of one plasma cell clone
the same isotype and idiotype
a molecule of the same physical and chemical properties

34



Monoclonal gammopathiesMonoclonal gammopathies

• Malignant  monoclonal gammopathies

o Multiple myeloma

o Morbus Waldenströmo Morbus Waldenström

o Amyloidosis

• Monoclonal gammopathies of undetermined significance • Monoclonal gammopathies of undetermined significance 

(MGUS) 



ELFO serum and urineELFO serum and urine



ElektroforesisElektroforesis withwith immunofixationimmunofixationElektroforesisElektroforesis withwith immunofixationimmunofixation



Free light chainsFree light chains
• Set FreeLite firmy BindingSite

• Analyzer  IMMAGE 800 (Beckman Coulter) imunoturbidimetrie (NIPIA)• Analyzer  IMMAGE 800 (Beckman Coulter) imunoturbidimetrie (NIPIA)

• antibodies are directed against internal epitopes light chains, 

which are hidden in the complete moleculewhich are hidden in the complete molecule

• Kappa free  3,3-19,4mg/l

• Lambda free  5,7-26,3 mg/l• Lambda free  5,7-26,3 mg/l

• ratio κ/λ 0,26-1,65



CryoprecipitationCryoprecipitation

CB=89,6 g/l Incubation 
BME, 37 ºC Incubation BME, 37 ºC Incubation 

BME,37 ºC



AnamnesisAnamnesisAnamnesisAnamnesisAnamnesisAnamnesis
• Male 60 y.o. 

• 7 months back pain, pain in ribs, even during • 7 months back pain, pain in ribs, even during 
inhalation – diagnosed as Tietze syndrome, 

classification of pain VAS 6-7, increased back pain, classification of pain VAS 6-7, increased back pain, 

common analgesics with no effect, Doreta 

(paracetamol+tramadol) with partial effect, (paracetamol+tramadol) with partial effect, 

additionally strong fatigue

• Is treated for hypertension

• FA: Prestarium



Laboratory resultsLaboratory resultsLaboratory resultsLaboratory results

• Increased retention of nitrogen 
in serum

Parametes 14.7.2015 30.7.2015 Units

S-urea 7,9 9,8 mmol/l

S-creatinine 128 153 umol/l

S-uric acid 499 446 umol/l
in serum

• Hypercalcemia

• Discrepant finding of protein in 

S-uric acid 499 446 umol/l

S-CRP 3,8 mg/l

S-TP 71 g/l

S-beta2microglobuline 4,38 mg/l • Discrepant finding of protein in 
urine

o quantitatively significant 
proteinuria

S-beta2microglobuline 4,38 mg/l

S-Ca 2,65 mmol/l

U-CB 2,95 g/l

Urine sediment protein 1 arb.j. proteinuria

o Semi-qualitatively with dry 
chemistry strips +1 
(detects albumin only)

Urine sediment protein 1 arb.j.

CBC

Erythrocytes (RBCs) 3,46*10¹² 3,23 l

Hemoglobin 124 106 g/l
(detects albumin only)

• Progression of anemia

Hemoglobin 124 106 g/l

Hematocrit 0,33 0,3

Leukocytes (WBCs) 7,4*10⁹ 9,14 l

Lymphocytes 35,80% 30,8 %

Next steps?

Lymphocytes 35,80% 30,8 %

Granulocytes 54,90% 58,6 %

Thrombocytes 335*10⁹ 366 l

Sedimentation FW 30/50Sedimentation FW 30/50



Laboratory resultsLaboratory resultsLaboratory resultsLaboratory results
Electrophoresis Immunofixation – serumImmunofixation urine

serum urine

S-ifix: positive FLC ĸ in serum

U-ifix: FLC ĸ 2.9g/24 hours

FLC ĸ kvant. in serum> 18000 mg/l (3.3-19.4

g/l)

ʎ

g/l)

FLC ʎ kvant. in serum 1.0 mg/l (5.7-26.3 mg/l) IgD      IgE     ĸ celk.   

ĸfree



More More examinationsexaminationsMore More examinationsexaminations

• RTG of skeleton• RTG of skeleton

o Multiple lytic deposits in skull skeleton, both 

claviculae, humeri, scapulae, bilateral ribs, in claviculae, humeri, scapulae, bilateral ribs, in 

smaller scale both femura

• Trepanobiopsy• Trepanobiopsy

o Massive infiltration of plasmatic cells with 

pathologic morphology, reduction of pathologic morphology, reduction of 
granulopoesis



FinalFinal diagnosisdiagnosis –– therapytherapy, monitoring, monitoring

• Multiple myeloma III A (DS)

• Symptomatic – anemia, hypercalcemia, impending• Symptomatic – anemia, hypercalcemia, impending
renal damage

Therapy:

6 cycles CHT (effect – reached VGPR- very good 6 cycles CHT (effect – reached VGPR- very good 

partial response – more than 90% decrease in FLC

urine excretion in 24 hours)urine excretion in 24 hours)

1. Autologous transplantation – CR (complete 
remission) – no monoclonal protein in serum or urine remission) – no monoclonal protein in serum or urine 

and normalization of FLC in serum


