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Figure 7.6 Molecular models of the DNA base pairs illustrating
"Watson-Crick’ hydrogen bonding complementarity.

Figure 7.11 Molecular model of double-stranded DNA
Figure 7.10 Molecular model of a dAdG dinuclectide linked illustrating base pair stacking from the side and above
via flexible P-O bonds. the helix.




Figure 7.16 One helical turn of B-DNA contains 10 base pairs
(left), whilst the equivalent for A-DNA incorporates 11 base pairs.
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FIGURE 8.3 Weaker binding to the hypothetical receptor by structures that possess fewer than the
required binding groups.




Binding site

FIGURE 8.6 Failed interaction of a structure with a binding
site because of steric factors.




Mirror

FIGURE 8.5 Mirror image of a hypothetical
neurotransmitter.

Binding site

FIGURE 8.2 A comparison of interactions involving (a) the hypothetical neurotransmitter and (b) its mirror
image with a hypothetical binding site.




Receptor binding site

FIGURE 8.7 The hypothetical binding site showing extra
binding regions (in white) that are not used by the natural
chemical messenger.
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FIGURE 8.9 Compound acting as an antagonist at the
binding site.
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FIGURE 8.10 "Map’ of the hypothetical binding site.




FIGURE 8.11 Binding of the natural chemical messenger resulting in an induced fit that activates the receptor.

Inttial binding Induced fit

FIGURE 8.12 Binding of an antagonist leading to a different induced fit.
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FIGURE 8.13 Principle by which an allosteric antagonist distorts a binding site.

Antagonist

Binding site
Binding site

Neighbouring E
s ¥ (blocked)

binding site ._

>

‘Umbrella”
effect

FIGURE 8.14 Antagonism by the ‘umbrella effect




_ [LIx[R]
4 LRI

[Ryot]= [R]+[LR]

This means that the number of receptors unoccupied by
a ligand is

[R] =[Rix]-[LR]

Substituting this into the first equation and rearranging
leads to the Scatchard equation, where both [LR] and
[L] are measurable:

[Boundligand] _ [LR] Ry, —[LR]
[Freeligand]  [L] K

(b)
100

% radioligand
bound

Bound ligand = [LR] log [displacer] M

FIGURE 8.20 (a) Scatchard plot (A = radioligand only, X = radioligand + competitive ligand, Y = radioligand + non-
competitive ligand). (b) The displacement or inhibition curve.



KEY POINTS

* Affinity is a measure of how strongly a drug binds to a recep-
tor. Efficacy is a measure of the effect of that binding on the
cell. Potency relates to how effective a drug is in producing
a cellular effect.

* Affinity can be measured from Scatchard plots derived from
radioligand displacement experiments.

» Efficacy is determined by the EC;, value—the concentration
of agent required to produce 503% of the maximum possible
effect resulting from receptor activation.

* A Schild analysis is used to determine the dissociation con-
stant of competitive antagonists.
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Figure 8.1 Drug dose response profile for a hypothetical drug,
showing the absorption and elimination phases following
administration.
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Figure 8.6 lonised and un-ionised drug in aqueous and
organic phases.
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Figure 8.7 Un-ionised drug in an organic layer in equilibrium
with un-ionised and ionised drug in an aqueous layer.
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Figure 8.8 The effect of pH on the absorption of an
organic acid.
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Figure 8.9 The effect of pH on the absorption of an
organic base.
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The diffusion constant, K, is a function of:

® aqueous solubility of the drug i.e. hydrophilic
character
lipid solubility of the drug i.e. o/w partition
coefficient
molecular size, i.e. RMM
molecular shape
pKa of the drug
pH of the environment.




PauuoHanbHbIM nogxoa K AM3anHy nponekapcrsa:

1. M@eHTndounkauma npobnem, cBs3aHHbIX C JOCTAaBKOW NekapcTea.
2. "OrRpeneneHne U3NKO-XUMNYECKNX CBOWCTB, HeobxoauwmbiX Ans
MakcUwmanbHOro ysennvyeHmnsa apdpekTMBHOCTU JOCTaBKW.

3.- [Nloabop noaxoOdawero npou3BOAHOro, obragalowero XeraembiMu
OUINKO-XUMNYECKNMMN CBOMNCTBaMMU, KOTOpOoe bynet Hanbonee
9(PPEKTUBHO pacWEennaTbCsd B HYXHOM  OGMOMNOrM4Yeckom  OTCeEKe,
BbICBODOXOadA npun 3ToM hapmMakonornyeckmn akTuBHOe BELLECTBO.



Several criteria have to be considered in the design of a prodrug, including:

1. the functional group(s) in the parent drug molecule which are amenable to
chemical derivatisation

2. the mechanism(s) available in the body for bioactivation of the prodrug

3. ease of synthesis and purification of the prodrug, i.e. economic considerations

4. stability of the prodrug per se and its compatibility with other components of a
pharmaceutical formulation A

5. the rate and extent of regeneration of the parent drug from the prodrug in vivo, i.e.
Biochemical considerations

6. toxicity of the prodrug and also of its transport group.
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Figure 8.19 Conversion of pivampidllin into ampicillin by esterase activity followed by spontaneous decompaosition.




























