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Lec. 8 (Enzymes)

-Enzymes :are protein compounds stimulates the biochemical reactions that occurs in the
biological system.

-there are about 1500 isolated enzymes.

-the activity of enzymes is completed in the presence of cofactors d3Lus Jal g& which are
either metals or ions such as Ca2Mg?,CO™?,Cu™......etc)or organic molecules
(coenzymes).p: »Y! Cileslia

Factors affecting the activity of enzymes

1-enzyme conc. (direct relation till reaching to equilibrium).
2-substrate conc.(direct relation till reaching to equilibrium).
3- optimum Temp.

4-optimum PH.

5-Cofacter (minerals or coenzymes) + activators.
6-inhibitors.

A-Competitive : B-Non-competitive.



A-Competitive/ an inhibitor molecule is similar enough to a substrate that it can bind to
the enzyme's active site to stop it from binding to the substrate.

B-Non-competitive/ an inhibitor molecule binds to the enzyme at a location other than
the active site.
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like glucose and maltose.

starch—glucose +maltose

Properties of amvlase enzyme

l-opt.PH=6.9 -7
2-opt. Temp = 37
3-activator is CI’

3-inhibitor is anticoagulants except heparin.

N.V of amylase enzyme = 80-180 Somogi Unit /100ml of serum.

Clinical significance of amylase enzyme

1-low level of serum amylase is noticed with liver Diseases.

2- high level of serum amylase is noticed with acute or chronic pancreatitis ,mumps and
intestinal obstruction .
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Alkaline phosphatase enzyne (ALP) :it changes organic phosphate ester to inorganic
phosphate.

Properties of ALP enzyme

l-opt.PH =10

2-opt.Temp = 37

3- Suitable cofactors are mg*?,CO" Mn ™

-The higher activity of ALP is noticed at the first two year of ago then decrease.
N.V of ALP enzyme = 3-13 King Armstrong Unit /100ml of serum.

Clinical significance of ALP enzyme

I-high level of ALP enzyme in serum is noticed with bone , liver ,bile Diseases and
during pregnancy.

2-low level of ALP enzyme in serum is noticed with arrested bone growth
;hypovitaminosis D and hypophosphatemia .

K.A.U unit (King Armstrong Unit ) for ALP enzyme : is quantity of enzyme that
liberates 1 mg of phenol in 15 min at 37 ,PH= 10

Acid phosphatase enzyme (ACP) :it changes organic phosphate ester to Inorganic
phosphate.

Properties of ACP enzyme

1-opt.PH =5
2-opt.Temp =37

3- It is found in liver ,spleen ,milk .platelets ,bone marrow and the prostatic gland is a
richest source of enzyme.

N.V of ACP enzyme = 1-3.5 KAU Unit /100ml of serum.



Clinical significance of ACP enzyme

1-high level of ACP enzyme in serum is noticed with Prostatic carcinoma and breast

cancer Diseases.

K.A.U unit (King Armstrong Unit ) for ACP enzyme : is quantity of enzyme that
liberates 1 mg of phenol in 15 min at 37 ,PH=5

-Transaminase GOT and GPT enzymes : transfer of amino group from amino acids to
o — keto acids ( in metabolism of A.A ).

GOT (Glutamic Oxaloacetic acid Transaminase).

GPT (Glutamic Pyruvic acid Transaminase).

- glutamic acid + Oxaloacetic acid & o — keto glutaric acid +aspartic acid
- glutamic acid + pyruvic acid = o — keto glutaric acid +alanine acid
Sources : the main sources of GOT are heart + liver.

Sources : the main sources of GOT are kidney+ liver.

Properties of GOT .GPT enzymes

l-opt.PH =74

2-opt. Temp = 37

3-they are inhibited by anticoagulants.

N.V of GOT enzyme = 220 IU /L of serum.

N.V of GPT enzyme = 2 —15IU /L of serum.



ini ignificance
Clinical signific . o
ases such as viral hepatitis, liver cancer,

i s are rise with liver dise .
GOT and GOT enzyme - b e discasss il 8 S0
obstruction jaundice and biliary obstruction.Az s jaall &l il
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in min/ Liter at 37 ,PH=7.4.

glycerol. Lipase enzyme is present in pancreatic secretions and is responsible for fats

digestion in the small intestine.

N.V of lipase enzyme = 0-160 U/L of serum.

Clinical significance of lipase enzyme

1- Hyperlipasemia (High Blood Lipase Level)

A/ acute pancreatitis, B/ kidney failure, C/ Cirrhosis of the liver

2- Hypolipasemia (Low Blood Lipase Level)

Low level: It has no medical significance



