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C-reactive protein B Stimulates thg Complement pathway
Aanttrypsin i i leased during acute inflammati
—— al-antitrypsin - &, ertam proteases released during acute inflammation
Fibrinogen Coagulation factor
— A~ AN AN
Transferrin B Iron binding (preventing microbe uptake of iron)
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Haptoglobin ot a9 Hemoglobin binding (iron protection)
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Pathological conditions related td ceruloplasmin )|

copper. s

eruloplasmenia
o Ceru|ovaels are @. normal

@ No clinical gbnormalities R S=
@ (Akeruloplasminemia
’8;' @ No ferroxidase activity of ceruloglasmin

1. o
42t . @ Ifleft untreated, accumulation o- n tissues and organ failure
“‘b“Mln e = ~Zz

° W"se,’.‘},glssase Depending on mwrﬂm&fé&?ﬁotcemloplmln
@ Defective transporter (copper-binding P-type ATPase or ATP7B protein)

leading to excess liver copper, increased apoceruloplasmin, and copper
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toxicosis.

@ Ceruloplasmin deficiencyjcan arise fromigenetictauses or lack of dietary
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Normal Serum Protein Longstanding Inflammation

| All of them are peaks,

| except gamma band,

' because of large

| quantities and different

| sizes.
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! Can't synthesize albumin + — .
alpha one + alpha 2 -> ﬁ'_'_w—-)-ﬂ- Failure
| AITwill be of Jgw level ®
: compared with gamma,

: which relatively looks high.
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Nephrotic Syndrome

e ®  =lkideey 04 wd(il;g:ou-f since renal tissue is
i damaged -» loosing

i they & plasma cells. These
| plasma cells could be cancerous,

| when it becomes cancgrous it will
| release one type of-

| increase in number of cells and

! increase in antibody number. This

| peak look sharp because only one
i antibody level will increase in
\ blood.

one type in a huge number

i Acute phase proteins level

i + immunoglobulin

(different types) will be

i high => inflammation all
-

! the time.

{ Kidney will make filtration

! so proteins is lost in urine

i albumin.
i Alpha 2 represents a macro-
i globulin (large proteins that
can’t be lost, only small ones
i get ). T

! Different types o[ F !plk will be
1 damaged, so It wil synthesize

i different types of

! immunoglobulins (IGA, IGG, IGM)

i so the pgal looks wide and big
i Here different types of

+ immunoglobulins are being

E released, that's why it looks
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increase inimmunoglobulin
Increase in acute phase
protein

d
Hypo = deficiency in immunoglobulin
No, ma peak ->> no production
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of immunoglobulin

Increase alpha 2 (macro-globulin )
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Normal pattern

(a)

Protein-losing Enteropathy Immediate - pattern ( ParaErotem ’
("Monodonal Gammoj
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Decreased albumin
Increased alpha 2 (macroglobulin)
(alpha one + beta) will relatively decrease

SUMMARY

emzyme Function Condition
» Transport :- » Lowerlevelin :-
1) Thyroid hormones. 1) liver disease.
= | Prealbumin 2) Retinol. 2) Nephrotic syndrome.
] 3) Malnutrition.
4) Acute phase inflammatory response.
B 1) Maintain oncotic pressure. » Hypoalbuminemia :-
2)  Non specific carrier. % Decrease albumin synthesis.
—] ) 3)  Usefulin treatment of liver % Loss of albumin:-
Albumin disease & shock & «  Excessive loss in bowel
hemorrhage. *  Nephrotic syndrome.
B +  Burns.
] » Genetic deficiency of a,—antitrypsin:-
a, -antitrypsin % Neonatal jaundice.

< Childhood liver cirrhosis.
< Pulmonary emphysema.

— %y

a-fetoprotein

Unknown function .

Ceruloplasmin

Important in iron absorption from
intestine .

Wilson's disease.

Haptoglbin

Bind to free hemoglobin to form
complexes to limit iron loss and to
prevent Hb loss in kidney .

Decrease during hemolysis.

B, -Microglobulin

» Elevated level found in = overproduction in
disease.

» Tumor marker = leukemia & lymphomas &
multiple myeloma.

C-Reactive protein

Important in phagocytosis.

» Elevatedin:-
< Inflammation (rheumatoid orlbritis).
< Marker for ischemic heart disease.
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— MCQS —

Ibumin found in lower ley

6)Which protein is important in prevent
Hb loss from kidney : —
@ Haptoglobin. N

Malnutrition.

— D. All. B. Ceruloplasmin. —

____ 2)80 % of plasma oncotic pressure is maintained by c: Transferrin. I

____ albumin. = D.  Non of them. .

| ® e 7)High plasma level found in theumatoid
B. False. arthritis.

3)Hypoalbuminemia could be carried by:- & Haptoglobin —

A.  Decrease in synthesis in liver. @® C-reactive protein.
B. Loss of albumin. C. B, -Microglobin.
. Severbums, D.  Ceruloplasmin.
— sl 8)Monoclonal proliferati ker for mulfiple
____ 4)Clinical consequences of alpha (a)-antitrypsin ) onqc onal proiiiération marker for muitipie
deficiency :- o= Sy sclerosis.

| A Jaundice A GENE T A Troe. B

B. Pulmonary emphysema. ¢~ (B) False.

& 'L:Jefbc'"hosls-‘/ 9)Which one is true regarding fransferrin :-
— above. —
_ | @ A &B. A. Negative acute phase protein. v I

B. Major iron fransport .v~

5) Ceruloplasmin important in :-
) P P Limit iron loss by prevent Hb loss from
— @ Iron absorption from intestine. kidney. X —

C-
— B.  Transplant. Q- positive acute phase protein.X —
= Non of them. @ A&B A

D. Both of them.

] W""T'r;::-‘p::f unctiens ol plesnaiprolenag Wt are the deferences between polyclonal hypergammaglobulinemia &
g. fI\DA:fi;\rt‘cS:r plasma oncotic pressure. | monOdonQI?
4: Clotting & fibrinolysis.
——<  What are the Types of plasma proteins? — P°|yc|onq| Monoclonal —
i Prealbumin.
- 2 Albumin. — , . ' —
3. a, —Globulins (a, antitrypsin, a-fetoprotein) J MOny C|0neS Of B Ce"S 9 Wlde v S|ng|e B Ce” 9 Smgle Wpe Of |g.
— | 4. a,. Globulins (ceruloplasmin, haptoglobin) | | ' =
2. ;s(sgg;::: (CRP, transferrin, B, -microglobulin). || ronge Of onhbodles.
What are the Functions of albumin? ~» Y-globulinbond appearlarge -+ Appear s aseparated dense
B e reoleprsure; || in electrophoress. band.
£ Tavscabiieos anlyolzed o ameed: ~+ Clnical condion
- acute &chronic infection. + Clinical condition:
—— What are the Effects of hypoalbuminemia? — . 0 0 ——
[ Edema b/c of decrease oncotic pressure. || 0Ut0lmmUne dISGGSe. MUlhple mye|0m0.
g g:z:zgzz g?oqse?:ggsr?;ucgél;:ium (ionized ca is intact). || CthﬂiC |iV9r diSQGSe.




The normal reference range for total plasma proteins

1Siusesussssasvennsss

a) 2.5-4.5 gm/dl
b) 4.5-6.0 gm/dl

@6.0—8.3 gm/dl
4) >8.3gm/dl

6) Which of the following plasma protein is not involved in iron
homeostasis?

~ a)Haptoglobin v

— b) Transferrin v~

—— ¢) Ferritin

7@ Ceruloplasmin £op P&f

o 7 o o

Which of the following protein is present in the gamma-
globulin fraction?
a) Ceruloplasmin
b) Haptoglobin
Immunoglobulin

d) Transthyretin

3) C-reactive protein, a plasma protein that is elevated during
inflammation and infections.

C-reactive protein fal_l_sglto the category of which of the following
proteins?

a) Transport proteins

b) Clotting proteins

c¢) Plasma Enzymes
@Acute—phase proteins

— 4) Albumin (69kDa) is the major plasma protein constituting 60%

of total plasma protein content.

Which of the following ihe function of albumin?

a) Maintenance of osmotic pressure v
b) Binding and transport of fatty acids and bilirubin +*
@Transport of iron

d) Transport of drugs such as sulphonamides

48 hours and is also measured as a biomarker for acute hepatic
_ fatiure or malnutrition?

———— a) Albumin

7® Transthyretin (pre albumin)

— 3) Ceruloplasmin

— d) Haptoglobin

U o WLt
~ 5)Which of the following protein has a half-life of approximately




