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Plasma Proteins and the Diseases They Treat

AL

= Atbumin {25 grams’)

Shock. Burns. Adult Respiratory Diswress
Syndrome, Cacdioputmonary Bypass Surgery

[y
i (

B vic (Intravenous Immunoglobulin) { 4 grams')

?rlmary Immunecdeficieacy Diseases.
Avtoimmunc Biseases. Chronic
Inflammatory Demyelinating Palyneuropathy,
Idiopathic Thrombocytopenic Purpura

] Alpha-| Antitrypsin {150 .30 grams’)

Alpha-1 Anditrypsin Deficicncy (Genetic COPD)

Coagulation Factors
I (Faccor VIl 300 ta 450 15, Facear 8% 180 to 200 IUs7)

Hemophilia A & B. yon Willebrand Disease,
Bleeding Disorders
* Flagzns Progein Vinifs Per Ufoe of Meging
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PLASMA PROTEINS
Albumins Major contributors to osmotic
{60%) pressure of plasma;
transport lipids, steroid
hormones
Globulins Transport ions, hormones,
{35%) lipids; immune function
Fibrinogen Essential component of
Saglple (4%) clotting system; can be
whole converted to insoluble fibrin
blood Regulatory Enzymes, proenzymes,
proteins hormones
(<1%)
OTHER SOLUTES

Electrolytes Normal extracellular fluid ion
composition essential for

consists vital cellular activities.
of PLASMA lons contribute to osmotic
COMPOSITION pressure of body fluids.
- Major plasma electrolytes
Plasma proteins 7% are Na, K*, Ca2*+, M gg.'
OlfjeriSofites 19 CI,HCOg™, HPO2~, 50,2
Plasma Water . 92% Organic Used for ATP production,
(46-63%) Transports organic and nutrients growth, and maintenance of
inorganic molecules, cells; include lipids (fatty
formed elements, and heat acids, cholesterol,
glycerides), carbohydrates
T 2 (primarily glucose), and
“ e E- v ONDS amino acids
PEY ot I Organic Carried to sites of breakdown
Yole N @7-54%) wastes or excretion; include urea,
‘ - - % uric acid, creatinine,
A N ®) bilirubin, ammonium ions
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2 Blood Program in World War 11, ed. G.B. Kendrick, Superintendent of Documents, U.S. Government Printing Office, Washington, DC, 1964

3 Curling, J. and Bryant, C., The plasma fractionation industry. New opportunities to move forward?, Bioprocess International, March, pps. 18-27, 2005
4 Cohn, E.J., Strong, L.E., Hughes, W.L., Jr., et al., Preparation and properties of serum and plasma proteins. IV. A system for the separation into
fractions of the protein and lipoprotein components of biological tissues and fluids, J.Am.Chem.Soc. 68, 459-475, 1946.

5 Cohn, E.J., The separation of blood into fractions of therapeutic value, Ann.Int.Med. 26, 341-352, 1947.

¢ Edsall, J. T., The development of the physical chemistry of proteins, 1898-1940, Ann.N.Y.Acad.Sci. 325, 52-74, 1979

7Hughes, W.L., Interstitual proteins: The proteins of blood plasma and lymph, in The Proteins, ed. H.Neurath and K. Bailey, Volume Il, Part B., Chapter
21, pps. 663-754, Academic Press, New York, New York, USA, 1953.

8 Cohn, E.J., Study on the physical chemistry of proteins I. The solubility of certain proteins at their isoelectric point, J.Gen.Physiol. 4, 697-722, 1922.
%, Cohn, E.J., McMeekin, T.L., Edsall, J.T., and Weare, J.H., Studies on the physical chemistry of amino acids, peptides and related substances II. The
solubility of a-amino acids in water and alcohol-water mixtures, J.Am.Chem.Soc. 56, 2270-2282, 1934

19 Anon, Byproducts of plasma fractionation. General consideration, in Blood Programs in World War 11, ed. G.B. Kendrick, Chapter 13, pps. 350-369,
Superintendent of Documents, U.S. Government Printing Office, Washington, DC, 1964.

' Palmer, J.W., The evolution of large-scale human plasma fractionation in the United States, in Proceedings of the Workshop on Albumin, February
12-13, 1975, DHEW Publication No. (NIH) 76-925. pps. 255-268, U.S.Government Printing Office, Washington, DC, USA, 1975.

12 Finlayson, J.S., Therapeutic plasma fractions and plasma fractionation, Sem.Thromb.Hemost. 6, 1-11, 1979
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/ Alpha-1-acid glycoprotein 1
Alpha-1-acid glycoprotein 2
7 Apolipoprotein (a)
Complement factor H
Ceruloplasmin
Complement C4
Complement Factor B
Complement C9
Complement C1q

Achain

B chain

C chain
Complement C8

alpha chain

beta chain

gamma chain
Plasminogen

B Albumin 0O another 11 high abundance proteins
O Fibrinogen alpha chain O Transferrin

O Fibrinogen beta chain O Alpha-2-Macroglobulin

O Fibrinogen gamma chain @ Alpha-1-Antitrypsin

B Complement C3 @ Haptoglobin

@ Apolipoprotein A-l O Apolipoprotein A-ll

m Apolipoprotein B-100
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