DRUGS AND ENZYMES (PHARM 2)





DR. COFFEY
Constant Percent Effect 
=agents that alter biological systems produce a constant percent of cellular units affected per unit of time determined only by the concentration density of the agent [x] not the cellular units [a]

Example: Ligand = x, Adsorbant = A; System 2 has  double the A

(Chance of collision of x with any A unit is determined by the x concentration which is the same in both

(Both systems have the same percent effect, although [AX] in system 2 is double that in system one

Note: Percent effect means it is very important to treat cancer early since the absolute number will be less.

GRAPHICAL REPRESENTATION OF A + X ( AX

Rectangular Hyperbola





Sigmoid Curve

Where [S] >>[E]   : [X]>>A
If you vary E and keep S constant you get a linear relationship of [ES] v [E] since same % of increasing #

If you keep E constant and vary S, get plateau of saturation = rectangular hyperbola (1st then 2nd order)

[Drug] is higher then [drug receptor] in most cases and the receptor is not saturated

(Drug Reactions are often 1st order

Analogy of Enzyme Plot to Drug Metabolism (page 5)

1st order kinetics = a constant percent  of drug would be metabolized per unit time ** 

Zero order =  a constant amount  of drug “

[ES] vs [S] relationship similar to [Effect] vs drug dose

Inhibiting Enzymes

Rate of catalyzed reaction ploted as fxn of [s] when [e]  and [I] are constant

Km is [S] where [v]= ½ Vm

Linear Transformation of Recgtangular Hyperbola Equeation

-y = ax/ (b+ x) ( mx +b

Lineweaver Burk Plot                          
Competitive Inhibitor = Interact with receptor at same site, shifts dose-response curve to the right, ↓ potency




If present more drug needed to overcome inhibition. (ED50 ↑)




 If you raise the drug dose,, you can reach the same efficacy or maximum effect



   
( Vm constant: Km Changes

Nonceompetivie Inhibitor = Interacts at different site, shifts dose-response curve down, ↓ maximal response




      - inhibition cant be overcome by raising [drug]

                                               -Efficacy is lowered which is the same as removing the receptor from solution




       ( Vm changes: Km constant

Uncometitive = Interacts with E-S, shifts dose-response curve right and down, ↓potency and maximal response




( Vm and Km change

Eadie-Hofstee Linear transformation inversed to ( SCATHARD PLOT

Scathard Plot (v/s vs. v) used in drug receptor studies

V= receptor Bound
[s] = drug

D + R ( D-R (occupied receptor)            would flip x,y axis to get EH Pot v vs. V/s for enzyme (biochemistry)

Rectangular Hyperbola






Semi Log Plot (page 8)

1st Order Rate will be inversed when discussing metabolizing of drug
1) Constant % removed per unit time

2) System Not saturated

3) Dt = Doe-kt (where Dt =Drug concentration)

Arithmetic Plot








Semi-log Plot
Zero Order
1) Constant Amount Metabolized per unit time   (ex: Ethanol 10-20mg(1 shot)/100ml blood/hour)

2) If drug (ex: ethanol) concentration much higher and the enzyme (alchohol dehdrogenase) is saturated

3) Arithmetic Plot would be straight line

Note: Most drugs operate at blood levels that do not saturate their enzymes and are 1st order kinetics

Random Interesting Facts

1. Salt and K from lime in tequila removes diuretic effect

2. People used to take bacteria to fight ulcers which messed up the natural flora and lead to cancer

3. Since most rugs have rectangular hyperbolic dose relationship r=ax/b+x,( double dose doesn’t equal double response.  Why?? Because of Receptors!!

4. Thereapeutic Index = Toxcity Level- Beneficial Level
