Plasma proteins
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- Plasma contains >300 different proteins, their levels are affected
by many pathological conditions.

- Mostlv svnthesized in the liver
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- Plasma contains >300 different proteins, their levels are affected

by many pathological conditions.
- Mostly synthesized in the liver

- Some are produced in other sites Cimmwnaolyding by plegmo Ce/U)

- A normal adult has 6-8g/dl of plasma proteins
- The proteins of the plasma are a complex mixture that includes
not only simple proteins but also conjugated proteins such as

@M and various types @)prot@ @

1 &> N
Functions =8 % N.«M | | S il
- Transport (Albumin, prealbumin, globulins) e )
- Maintain plasma oncotic pressure (Albumin) QE\:/_‘ wf’ s =
- Defense (Immunoglobulins and complement) Ce/hen Condition

. | . , -y W W miedion
- Clotting and fibrinolysis (Thrombin and plasmin Al fion, 1

- Bufferipg pH | injer ‘5“69 o mj
- Catalytic functions (enzymes as LPL) e N5 S S |
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observed, these bands change in disease).
N — i antitoepesin, TBG,

/'\, transcortin, etc

B lipoprotein
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Types of Plasma Proteins
- Prealbumin
- Albumin
- a1-Globulins: as o 1-Antit sin,
rypsin, o—fetoprot
- a2-Grlohnling: ac Carmilanlacnain LAT;uln
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Types of Plasma Proteins

- Prealbumin

- Albumin

- o1-Globulins: as o 1-Antitrypsin, o—fetoprotein
- 0.2-Globulins: as Ceruloplasmin, haptoglobin

- B Globulins: as CRP, transferrin, B2-microglobulin
- v Globulins C W bediegy
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Prealbumin (Transthyretin)

i o OL'P)OW”M bl 1ys shU Lmng Lu

- A transport protein for: thyroid hormones and retinol vi+A
- Migrates faster than albumin in electrophoresis > rekmetc hoid

- Separated by immunoelectrophoresis

I, - Lower levels found in: liver disease, nephrotic synd rome
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”?;f acute phase inflammator ory response, malnutrition vik-. \% j
c;’-) - Short half-life (2 days) \'hnSC’(ePhoh Mot Mors]
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Albumin o< W Ly plsmy ovions

- Most abundant plasmg protein (3.5-5 2/1) in normal adult

_ . : ¢ N 0
Synthesized in the liver E@__Qrenroztalﬁuﬁlin and secreted as albumin
\.

- Half-life in plasma: 20 days 2we, Ik

e e GpSds=di ik

7| - Decreases rapidly in injury, infection and surgery ) oD
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J) (9;6&{‘% (80% of plasma oncotic pressure is maintained by albumin)

\ i - . . .
M oA non-specific carrier of hormones, calcium, free fatty acids, drugs, etc.

(@,i - It is by pinocytosis in the cells where it is hydrolyzed to-amino-acids.
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- Maintains oncotic pressure: CLYS 2lt o1 Pepsin ¢\ adodry (LB o)

- The osmotic pressure exerted by plasma proteins that pulls water
into the circulatory system
- Maintains fluid distribution in and outside cells and plasma volume

- Nutritive function — com bee ndoCiiose Nside e ce Y Tobe d@@\a NA
- Buffering function - O Qe s el AN X neage)
S

- Useful 1n treaﬁ%i‘éﬁjé of liver diseases, hemorrhage, shock and burns

A-AJLC’SY"W:\\\C. @fe,ggu(\d. A\ bumin
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Synthesis of albumin

-The liver produces albumin, it represents about 25% of total hepatic
protein synthesis.
- Albumin 1s initially synthesized as a preproprotein
(&Y, - 1 jr\ eI Mt emg . C
- Its/éﬁg_nal pept)ld s removed as it passes into rough endoplasmic - 1du2
reticulum, and a /Kexapgatidg_/ﬁt the resulting amino terminal is @0\3 )
subse;pex_;tly cleaved off farther along the secretory pathway. op pareuds
- Mature human albumin consists of one polypeptide chain of 585
amino acids and contains 17 disulfide bonds
- It has an ellipsoidal shape, which means that it does not increase the

viscosity of the plasma as much as an elongated molecule such as
fibrinogen does—s Seintombais
- Has a relatively low molecular mass about 66 kDa

Nomd N 2 B € uie (5 e ziy — v JPA

Scanned with CamScanner



viv LNIcal siegnificance o1 aipuiniil
Blood brain barrier blood brain bac
“Albumin- free fatty acid compley can not cross the blood brain artiey
e : ilized by the brain

hence fatty acids can not be utilized by the :

- Loosely bound hilirubin to albumin can be easﬂy replaced by drugs like
aspirin -~ (V) moled (e UCR, Yo alburmi  (nefinad) VLS 2

- In new born if such drugs are given, the released blln;ubm gets 4%

L . . » (e flaceny
d{eposned 1n%m causmc\elzll\ci'us- m b ek iy

o . A\ bum{
Boz 1o )
Protein bound calcium c° \rw Q-Wwy/ ol/l_));z b:dﬁojggi\ 025 50y Jodw

- Calcium level is lowered in conditions of hypoalbuminemia
- Serum total calcium may be decreased
T M . — . " . . .
- fonic calcium rem),y Pﬂeﬁl%ﬂm"g Portion Trackionf Codleicam
- Tetany does not occur

- Calcium is lowered by 0.8 mg/dl for a fall of 1g/d] of albumin
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-Two drugs having same affinity for albumin when administered 1

* 1
tnrcathhasr Ana ~mcamcme ndn O 1 1

Drug interactions
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Drug interactions

-Iwo drugs having same atfinity for albumin when administered
together, can compete for availamnsequent
displacement of other drug, resulting in clinically significant drug
interactions. As phenytoin, dicoumarol interactions 3o Dnaddnok NV

\“oqabh] .
Oedema W

Hvypoalbuminemia
Causes

- Decreased albumin synthesis (liver cirrhosis, malnutrition)
- Increased losses of albumin
- Increased catabolism in infections

- Excessive excretion b the kidneys (nephrotic syndrome).
- Severe burns (plasma loss in the absence of skin barrier

) |
- Excessive loss in bowel vom\"{m{y ey Neay /
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ffects
- Edema due to low oncotic pressure
- Albumin level drops in liver disease causing low oncotic
pressure
- Fluid moves into the interstitial spaces causing edema
- Reduc@mgmmw@psubsﬁaneesm—plasm
- Reduced protein-bound calcium
- Total plasma calcium level drops
-lonized calcium level may remain normal)

Hyperalbuminemia
- No clinical conditions are known that cause the liver to produce large

amounts of albumin
- The only cause of hyperalbuminemia is(dehydration
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al-antitrypsin

- Called a1- antiprotease 7 o

- Synthesized by the liver and macrophages 4.

- An acute-phase protein thay/inhibj ts_per@:,{( trypsin, elastas_e», and
other proteases) by forming complexes with them. o

- Infection leads to protease release from bacteria and leukocytes.

- Normally ol -antitrypsin protects the |

ung tissues from the released
active elastase from macrophages.
- In its deficiency, the acti

tive elastase destroys the lung tissue by
proteolysis. I y o
- —z.-—:"'fya. 8/\“.\9'\\3384/,1},\ l OSS\.,LQ 6&‘5 %’\ c@ u\,ﬁ [q y
Types of a,-Antitrypsin

- Over 30 types are known (the most co
- Genetic deficiency of al-antitrypsin

mmon is M type).

(synthesis of the defective o]-
an@yp_s,i_n,occm_in_thﬁﬁl%ut'&\_EJ;ann\msecr ete the protein) — jts
accumulation in hepatocytes and its deficiency in plasma
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Clinical consequences ofﬁl-antitrvpsin deﬁmensv/

- NeOn@ta£ jgﬂc_i__i,ce C Qe B L_,Q

- Childhood liver cn*rhoqs L/’_’__\@) o i)
- Pulg}ona.g\ epgphyselwg adults Y
Laboratory Diagnosis
- Lack of a1 -globulin band in protein electrophoresis

- Quantitative measurement of ol-antitrypsin by: radial immunodif
. ’O-\Jx\.
and isoelectric focusing.

a-Ketoprotein (AFP)
- Synthesized in the developing embryo and fetys by the ,_Pfej??ﬁ

cells of the liver. -
- AFP levels decrease gradually during Intra-uterine life and reac]

ley_glsﬁ at birth (normal level_is_léptg%}%—ml).
- Function is unknown but it may protect fetus from immunologic

by the mother.

- No known physiological function in adults
S
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- Elevated maternal AFP levels are associated with:

- Neurglilmﬁ_dﬁfem 0Ng o
_ Decreased maternal AFP levels are associated wit

_ Increased risk of Down’s syndrome

- AFP is a tumor marker for; Hepatoma and testicular cancer
W2 DOf 39&;1‘}[2;'(, i QoUL Conrwt A\.@{hﬂc]. oN /X¥P
, SLlorek

R

Ceruloplasmin@‘\’am\%é‘,)‘%%
- Synthesized by the liver (glycoprotein with enzymatic activity). gdgiawz
| tic a by}

Uil / mae/fomeniv?o%ﬁg
h: M"‘ﬂxcjﬁ_/

_ Carries about 90% of serum copper, albumin carries 10%. sy 2
e —_— = — o= (A
_ An oxidoreductase that inactivates ROS causing tissue damage in sz<
{ wl ( =i )A
a_cjgggphase_r,e.sggnse o - ey e astely e
- Important for iron absorption from the intestine—7F 7 MR
S —e—— €T
< Wilson’s disease: = e” Scom
 Due to low plasma levels of ceruloplasmin  "7273
- Copper _is/,__ag,c,umulatc_d in the liver and-brain

_ The amount of ceruloplasmin _in plasma is also decreased in liver |
i alnutriti d nephrotic syndfome. &2 acude fllde piote,
diseases, malnutrition-an nephrotic synd |

¢
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{aptoglobin
- Synthesized by the liver (glycoprotein).
- Binds to free hemoglobin to form complexes that are

mel'lboh/ed in the RES. when bound to hemoglobin, it is

cleared from the plasma about 80 times faster than nounally
- lelts iron losses by preventing Hb loss from kidneys "

- //Pldsma level decreases dunn0 hemolysi$ and increases m
— — P anke Prode

mflammation. Wp N T2 T o Ay
: Vo Oheient ‘s dereod P

f\& s Yened | Yobde

Transferrin
- A major iron-transport protein in plasma
- 30% saturated with iron

e

- Plasma level drops in:

[N

- Malnutrition, liver disease, inflammation, mahgnancy
- Iron deficiency results in increased hepatic synthesis
- A negative acute phase protein
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B2— Microglobulin
- A component of human leukocyte antigen (HLA)
- Present on the surface of lymphaocytes and most nucleated cells
- Filtered by the renal glomeruli due to its small size but most
(>99%) is reabsorbed
- Elevated serum levels are found in
- Impaired kidney function
- May be a tumor marker for:
- Leukemia, lymphoemas, multiple myeloma
C-reactive protein (CRP) wFo mrudion movt
- An acute-phase protein synthesized by the liver (so named
because it 1'eagt_s,3¥ith the polysaccharide of the capsule of
pneumococci, important for phagocytosis -
. Hﬁplasma levels are found in many inflammatory conditions

such as(heumatoid arthrifis)

7 . . .
,j/ -A marker for ischemic heart disease
/ . —
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02— Macroglobulin
- Major component of o2 proteins

_ ises 8—10° -otein in humans.
C01nprls§s 8 10/() o_f the to@fl/phismg?mﬁ(;

- Tetrameric protein with molecular weig £0f 725 kDa.

- Synthesized by hepatocytes and macrophages

- Inactivates all proteases and thus is an important in vivo

anticoagulant. > i) Ochvating SR orchors
- Carrier of many growth factors

— PV LE el CAdhf O\
- Normal serum level-130-300 mg/de%vf Serey {;“‘\j é

- Concentration 1s markedly increased in nephrotic syndrome, since
oth@roteins are lost through urine in this condition.
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Hypergammaglobulinemia

- May result from stimulation of
- B cells (PQLyslgnal-hypergammaglobulinemia‘)
- Monoclonal proliferation (Para,prowm)

“Polyclonal hypergammaglobulinemia: !

- Stimulation of many clones of B cells

antibodies \ Mo I om, L339 TgA
- ¥-globulin band ap
- Clinical condition

produce a wide range of

o~

pears large in electrophoresis ey Pricte
8: acute and chronic infections, auto

_ Immune
diseases, chronic liver diseases o
Monoclonal Hypergammaglomem@

- Proliferation of a single B-cell clone produces a single type of Ig

- Appears as a separate dense band (paraprotein or M band) in
electrophoresis W

- Paraproteins are characteristic of malignant B-ce]] pr
- Clinical condition: multiple myeloma

oliferation

Cpm——
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Abnormal proteing
1- Bence Jone’s proteins
- Abnormal p\otems (monoclonal hght chams)

myeloma (50% of patlents) \OQ\\\ g r‘l PR MEINS s b
- Molec;l_l,a_uv_elg ht 45 kDa 7.5 ,:)m 29) cwﬁu&af*w&
- Identified by heat coagulation test] 0);sgolwhion o9 ool 2o

— \

- Best detected by zone electrophoresm and 1mmunoelectrophores1s

e ——— ——————

e ——

e —

\v,

2- Cryoglobulins

- These proteins coagulate when-serum.is cooled to very
low temperature

- Cbiﬁmonly monoclonal IgG or IgM- ot both

- Increased n rheumatmd arthritis, multiple-myeloma,
1ymphocytlc ‘leukemia, lymphosarcoma and systemic lupus

erythemato sus
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