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Growth hormone
and erythropoietin.,f

® Similar to receptor
tyrosine kinases
except the tyrosine
kinase activity is
not intrinsic to the
receptor molecule,
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Cytokine molecules
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a then channels
ted by a
® Example on ligand-gated channels:
Nicotinic Acetylcholine (ACh) receptors.
‘ ® Voltage-gated ion channels do not
;)f "Cptors bind neurotransmitters directly but
10se

are controlled by membrane potential.
® For example, verapamil inhibits
voltage-gated calcium channels that are

present in the heart and in vascular

occurs at 4
fnumbor of

the ce]]'s

smooth muscle roducin antiarrh thmic
» P g y

eftects and reducing blood pressure without

mimi(‘king or antagonizing any known endo

(4. Ligand and Voltage-gated
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upled receptors
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® G-protein: GTP- bmdmg protein,

I GTP: Guanosine trlphosphate ]

° Examples: muscaranic Ach receptors, B adrenoceptors.
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G protein \T’"‘
C
® 3 subunits: Q, B and . )
©, vyl cyclase,,
® G proteins modulate different effectors, such as adeny'y
phosphohpase C orion channels.

J’N -
® The effectors commonlysynthesize or release second messen e%%ud
as cAMP, inositol triphosphate (IP3),diacyl glycerol (DAG) or Ca
* Different subtypes:

Gs, Gi and Gq.

Agonist
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G proteins types

Effector Effector Second

substrate messenger
response
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3) Phosphoinositides and Calciun, =

® Phosphotidylinositol (PI) is a phospholipid. cn
® Phosphoinositides: phosphorylated phosphotidylinositol (PI) )
to form phosphatidylinositol phosphate @) Signal
(PIP), phosphatidylinositol bisphosphate (PIP,) and , Exampls
phosphatidylinositol trisphosphate (PIP;,). First, a
pI‘C
Second
the ¢
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Characteristics of signal transduction

jignal amplification |
- 3N
~ Example: GPCRs, two phenomena account for signal amplification:

, JFirst, a single ligand—receptor complex can interact with many G
" proteins, thereby multiplying the original signa\ manyfold.

&con d, the activated G proteins persist for 4 1onger duration\than

the orlgmal ]1gand—receptor complex.




Characteristics of signal transduction

| ; d - A, . . l] . (D . 3
'Receptors are dynamically regulated in number, location, ancg:ensitivity.

. e Tachy phylaXiS'f the drug effect due to \;f\; W

repcatcd exposure to agonists. In this phenomenon, the receptors ar
still present on the cell surface but are unresponsive to the ligand.

© Downregulation. [ong-term reductions)in receptor number in

rcsponse to continuous exposurc to agonists.

] W-*—'--\__,_.,_\
i Upregulatlon Long—-term increas@in receptor number when
periods (usually several

receptbr activation is blocked for prolonged

days) by pharmaco]ogic antagonists. NI cob\re 7 \9‘};’%
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Characteristics of signal tra nsduc

2) Receptor regulation
. itivity,
Receptors are dynamical]y_regﬂam ifi number, location, and sensitivity
® Tachyphylaxis: Short-term reduction of the drug effect due to Qu

Fepeated eXposUre to/agonists. In this phenomenon, the reCEPLOTS are  m—
still present on the cell surface but are unresponsive to the ligand.
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Receptor classes and D .
develpement

® New drug development is not

Agonisl

receptors for extracellular

chemical signals.

® Increasingly, pharmaceutical

3 ehenvistenre determining
whether elements of signaling
pathways distal to the

receptors may also serve as

targets of selective and useful]
drugs.
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— drug thempy is ig) cure, prevent or COIITE “
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3 To achieve that, adequate drug doses must be delivered fo the

target tissues so that therapeutic yet nontoxic levels are
obtained.

O Phg__[__['g__a__c__p___l_gi_qgfics examines the movement of a drug/ overtige
through the body.
»)] -

O The&Sspeed of onsetlof drug octiomf the drug’s
effe

~the duration)of drug action are controlled by four

fundamental pathways of drug movement and modification in
the body.
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""" Pharmacokinetics -

- Drug movement and modification in the body are

presented in the following pharmccokme’rlcs Bioc

: 1 . Drug ;t 5&9 of administration ]'
principles: [ EEECL LU
1. Absorption l'ﬂbswption'; T;\:

2. Distribution

b

LDrug in plasma I

o -

. Biotransformation | '\\‘-aDistributlonE

Eliminﬂﬁon. 57 Drug in tissues
. * J [l Metabolism |

Metabolite(s) in tissues

<
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_Drug and/or metabolite(s)
in urine, bile, or feces |
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' Bioavailability
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'_;iocwailabili'ry is the fraction of

administered drug that Le/c"};h?s
" the systemic circulation.

Bioavailability = _ AUCoral
AUC injected

X100

concentration curve (AUC) is
~ used to calculate the

AUC
{(Injected)

P-l'asm_a concentration of drug

Dru given
_'blOdVGlldeIITy of a drug. Rl
Bioavailability is determined by | m
comparmg plasma levels of a LT e
drug after a particular route of | é

7"r;,iadm|n|strat|on with plasma drug L e

1 s e 2 Drug . G 3
levels achieved by IV injection. | admm'“md LN
'.__J"}O },E ": \( 1 " }9450]“%& \0: o .’)\\h] f qb“l ;4’
& -

c v Lala e 0
ey £, pog — K OO Aty
w I a i~ _."_ ¥ % E



PIAN

A 1

_

e

Facfors cffechng the bIOC'
T “® Firsi-

[._,__,__, n—

le|db||l1y-————_ o

renr R
__,_-—'H"'_“

| FTEER PO

- e
. % B
e i

/

: Ex_ten'r of cbsorption

2. Flrsf -pass ellmmcmon

C D
A \',}I"l u‘\A .afm
o . II( W,
§ - £ '\ G
A+ K HA |
-+ A - v
A7 ff 7 \ ’
0517 ,\_,_._.-_\ H + © | RS

) ; b ¥ :
'.';'L:f:}{ .-fu_'l(jl / {4_/:-;w( naes |

-

B

= First

med

the

iler ~ Drt
s e in
bl
I\

m the Liver

B o i e weos H'F'anfinn

absorntian



I

e

T

Factors affecting d bsorption




. rer .
rsi-pass errecr

Wfé?n\ic circulation.
Drug metabolism could occur’
: in the gut wall, in the portal
blood or most commonly in the
liver.

Blo availobldigs 3% Y &p

Drugs administered |V
enter directly into the
systemic circulation and
have direct access to the

rest of the body.

Portal'-‘
(:Irculation

( & Rest of
o body

Drugs administered orally
¢ | are first exposed to the
\.] liver and may be extensively
‘metabolized before
reaching the rest of body.
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~ 2. Distribution

‘0 Drug distribution is the process by which a drug
Ws fh@@ond enters the
interstitium (extracellular fluid) and /or the cells of

the tissues.
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Volume of distribution
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O The apparent volume of
distribution (V) relates
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the amount of drug in the | : ,_J‘"/

body to the plasma

concentratian. i T o
0 Drugs with very high Vascular

have much higher

in the vascular

volumes of distribution

extravascular tissue than "8\ _

compartment. ]rJu
i c

concentrations in E é‘h
. i

2 units
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2. Distribution




e

2 Dls’rrlbu'rlon

e T T ,)_"._-f- e .--,' .*_- y ‘-.‘ ; .' ..-. e T e
& R QT AR L S _;- T i P AR L P SR SRR A
-y SR e e 2 T :.—-;‘_ T e S R o e ThomlA e S
gt 1o G e L et e B e ¥ < ot e ne ek
Se-ai bt : 3 e e T e S a e
SlnE
MY m.';:_ll;_lv

5 Factors affecting drug distribution:
G e
=i Binding to plasma proteins Abum / Jr

1 Binding to ﬁ_s_s_ge proteins +Uo\uvwe 4
&lfﬁh\w\bm\

* Hydrophobicity
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Volume J,
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"o Elimination of drug from the body may involve
| processes oceurring in the\ki the lung, the
_ and other organs.
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'_ff'_-or a drug ellmlncx'red with first-

order kinetics clearance is a

v

¢ \eoont o3

= 1% order vs,order kinetics??

- Examples of drugs with zero
J order kinetics?¢ aspn T\ 0
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. Clearance (CL=
|

Rate of elimination ,wo l

Plasma concentration (Cp) bl

Rate of elimination = CL x Cp

1 5

= 2 5 units/h

O\l % =2~ elimination

S L

=

[+]

=0 \ 2.5 units’h

@ Ty

3| B .

.85 — \ 1.25 units/

1 /

a —
S T

Tume (h)
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