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FACTORS AFFECTING ENZYME ACTIVITY

1-  Substrate concentration JeWill & 4la)al) salal) .S 53
2-  Enzyme concentrationa: ¥ S 5
3-  Product concentration JeWill ¢y 4a3ll) salall 3.8 5
4-  Temperature o)l da o
5-  Hydrogen ion concentration (pH) (daseaadl 4 3) G gugd) Coa) 58S 8
6- Presence of activatorsessluall Jal sal) a5 g
7-  Presence of inhibitor 4agiall Jal gl 352 g
Substrate concentration

e As the concentration of substrate increases, the velocity of the reaction
INCreases. Jalill 4e yu (e 335 Jelill i alalall salall 38 5522y )

e Continued increase in substrate concentration may lead to a reduction in rate of
the reaction.dsti s hls U 535 3 o3l 3l ) yaind

e The maximum velocity i «= .0 obtained from enzymatic reaction is called as
Vmax. Vmax represents the maximum reaction rate possible in the presence of
excess substrate.
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Figurel. Effect of substrate concentration on enzymatic reaction
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Enzyme Concentration

e As the concentration of enzyme increases, the velocity of the reaction

INCreases. syl 38 i ol Jeldill 4e ju 333
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FigureY. Effect of enzyme concentration on enzymatic reaction

Product concentration

eRate of reaction is slowed, stopped or even reversed with increase in product

concentration. 4sstil salal 5€ 5 ooy 3 ke Jelall oSy o) (San ) il o Ji5 Jelil) 4y

Temperature

eVelocity of enzymatic reaction increases with temperature of the medium until

it reaches the optimum temperature. s s G dusi o) GV ool all 4a 3 ol 233 Jelidl) 4
Al ol el

Optimum temperature: is temperature of the medium which the enzymes are
most efficientaiSes 4llad Juadly oy 33V Lgd Jamy (Al ol jall da 3 oo 1AM o )l jall 4 a
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e As temperatures increases it leads to denaturation of enzyme oali 3 ) saiuY)
(u)f)!\ ali L.;‘ (..5.33.1 c)\);‘\ 4 )

Optimum temperature
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Temperature in °C

FigureY. Effect of temperature on enzymatic reaction
Hydrogen ion concentration (pH)
o Optimum pH,4tial aagealt 422 1S the pH level at which the enzymatic activity

will be at maximum.

e Many enzymes are most efficient in the region of pH 6-7, which is the pH of

the cell.

e Highly acidic or alkaline conditions bring about a denaturation and subsequent

loss of enzymatic activity. ¥ il 4dlall 4aclal) ) apmedall cis

e Some exceptions «uzuwy) such as pepsin o ~ (With optimum pH 1-2),
alkaline phosphatase ssws o<W ~5(with optimum pH 9-10) and acid

phosphatase isiw s 23 & 33 (With optimum pH 4-5) are even noticed.

23



Al-Rasheed
University College [ENZYME]

Optimum pH

pH range

Figuret. Effect of temperature on enzymatic reaction

Presence of activators

e Presence of certain inorganic ions increases the activity of enzymes. The best
examples are chloride ions activated salivary amylase and calcium activated
lipases.

Presence of inhibitor

e Inhibitors are «kidl Jesi o substances which prevent the formation of a

normal enzyme-substrate complex.
e Types of enzyme inhibition:
1- competitive inhibition, ) Ly

The level of inhibition then depends entirely upon the relative
concentrations of the true substrate and the inhibitor. Such inhibition,
which depends on competition with the substrate for the active sites of the
enzyme. ahsidl sl o) (gle Jelill 3 adalal) ool s adadial) bl 3€ 55 o Lol aainy adil) (g sinna

) b alladl) @ pall e bty Jelidl & alalal) oalall
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2- uncompetitive inhibition sl e Ll

The inhibitor combines with the enzyme-substrate complex to give an
inactive enzyme-substrate-inhibitor complex, which cannot undergo further

reaction to give the usual product. s (Jelil b alalall salall-y 391) Siaall S all Jae Jeliy Jadiall
OpsSl Jelily ) paiu¥) e o 8 e () 5S5 eaieall salall o3 (Ladiall-Jeliill (& alalall solall-ay 53¥1)o 58 Iasind SIS e

=l
3- Non-competitive inhibition sy L

In this case, the inhibitor binds to e enzyme resulting in deformation of the
enzyme molecule so that the formation of the enzyme-substrate complex is

slower than normal. Jet ;lay cumy aili W 5355 a3 g aiall Jeliy allall o2 b
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CLINICAL SIGNIFICANCE OF ENZYMES

The measurement of enzymes level in serum - J—is applied in diagnostic
application isasaall o=l e¥) 4 L2t Detection of certain enzymes in the serum
indicates that tissue or cellular damage = 5 a4 & = has occurred resulting in
the release of intracellular components into the blood b adala adal e e = 54 ) )
¥, Hence, when a physician —wkiindicates that he/she is going to assay for liver

enzymes, the purpose is to ascertain the potential for liver cell damage. lajeie S
AU LA () e dsay (e S 5 adld 2SI ey 35 Jla alal)

1. Pancreatic Enzymes

Acute pancreatitis results in increased pancreatic enzymes such as a

amylase and lipase.. 550 s sulul W) Jie aall & by il ey 350 0l 5 ) s dlall (uby jSad) Gl

2- Liver Enzymes

The assay of serum enzymes is very useful for the differential diagnosis

and monitoring of various liver disorders SUCh as: casiill 4ega pall Joaa & 2SI Cilay 33 Jalas
© i 4dbSal) Al YN ) anglia 5 o ladll

A- hepatocellular damage i uiah s

Aminotransaminases such as aspartate transaminase (AST) and alanine

transaminase (ALT) are routinely used in diagnosis of hepatocellular damages,
B- cholestasis (a1 Jals ¢l jaall o juasll uliail) s 5l aall 3 &)

Enzymatic markers of cholestasis are membrane bound enzymes. Markers

of cholestasis includes alkaline phosphatases, gamma-glutamyltransferase and

glutamate dehydrogenase.
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3- Muscle Enzymes

Clinically important muscle enzymes include creatine kinase and lactate

dehydrogenase.
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