Drugs and Enzymes
Drugs are in vast excess of targets, which means they have first-order​ kinetics.  There is a 
constant % effect regardless of the concentration of cellular targets.  For instance, 
if you give three tablets, that will kill 84% of cancer cells, whether there are 104 
or 107 cells present.  This all relies on large excess of drug compared to targets, 
but targets are not saturated.  This means that doubling the dose won’t double the 
drug’s effect.
In first-order kinetics, a constant % of drug is metabolized.  In zero-order kinetics, a 
constant amount of drug is metabolized.  Although drugs are in vast excess of 
their receptors/enzymes, drugs do NOT SATURATE their enzymes, so they have 
first-order kinetics.
Think of cellular targets as enzymes, and drug as the substrate.  If you vary enzyme 
concentration, you get a straight line.  If you vary substrate, you get the 
rectangular hyperbola.

For a rectangular hyperbola, the Kx is the point where effect is half-maximum.  For a 
semi-log plot, it is called the pKx.  In pharmacology, it’s called the ED50.
Ideally, the Kd for the efficacy curve is much lower than the Kd for the toxicity curve.

Drugs as inhibitors
Non-competitive inhibitors decrease Vmax but not Km.  They reduce efficacy, but not 
potency.  ED50 remains constant, but Vmax shifts down.  Cannot be overcome by 
raising drug concentration.

Competitive inhibitors increase Km but not Vmax.  They reduce potency, but not 
efficacy.  ED50 increases, so semi-log curve shifts to the right.  You can achieve 
normal potency by adding more drug.  

Uncompetitive inhibitors decrease both Vmax and Km.

Y-intercept of Lineweaver-Burke plot is 1/Vmax.  X-intercept is -1/Km.

Half-lives

Dt = D0e-kt
T1/2 = 0.693/k
SEE SCATCHARD PLOTS AND GRAPHS!!!
