[ Syl bl dyls
E @ AL il
: c (T
: £BE 1 aylgl olpstl <
=
%‘ N
11/03/2020 SHCRILITREN 06 |
R B C Med\cine Pharmacology | éigaVl alc \

" coSale colaad)

cy §lay 2o 6p0ll 0ddg &9all 6alo 10 63)27 Spolo go eS| g
&) UgS 28 US (il wlogleodl (po piSIl aqiw o (dylgall sl ga yaa

*_* 6_6_.,LIJJ . L . I .
Gbginall (upaa
Qaanll Olgisl!
2 auloiagSlolall sl
4 olhéiwoll go aylgall Al
7 auipl Oludinodl ¢ lle
20 ahlin Ul ¢ ludiall
24 olhdinoll duolwa Jlgj
26 Overview

alkamal

22330406




RBOMed\cine Qua paw .o | dugall alc

«lgall (e &ygiell pilig awlgall clilal (e adull Glpalaoll 1o LolSi a6 WS
ol KAiia
clgall (le punnll La.UJJl.O.J gl Jleall 1 :Pharmacokinetics aulgall clilpall £
(! «oUésiwl «gjgi gl juiul (galniol)
uie clgall La.UJJl.OJ gl Jieall y1d :Pharmacodynamics &uilgall Ol ¥
N eTiTia¥]
glgill ol olhdiuell 2o @lalajg dulgall Gl ge épalholl 03a (16 ¢Ganiiwg

Pharmacodynamics auloiagSlojall olpstol

il
LN ginga b slgall ladiany Gill S¥aill gl dagiasll G slgull yili ST Jaze o o
(dacgill yieg ducgill Receptors cidhdiuwall)
el Llaiudl Gac gl gan Lo duilgall JuIyill Sl Gupa
sdanlya dadlgall il Sl ele Jady o
LaETall ga daga¥l (doliyl) JAlal .1
(e dagali Yl pa a0 (oL S8 2id) AL ol dadajall 2Ll .2
(duilail) dunglgSlaylall 2aliill) duall dagaasll le Lavilyili .3
cdimall ga Lalalaiy §)liallg dgalill lailydli (lassas Guilg) dagu¥ll elhasa cllia’ <
(&ual JAla gl &ulil alaw e 5ugaga dbumiiua §yus cilisya)
.daaglgSLa)lall Lalledl dawlgis Gill codlsiiuiall ga daguadl dasiyi (AT inay o

:ahallo

Glalio Jass Lo olhéiwall go @lAlxy JUA o &9301 gaon olpsl jalhs U =
byaoll na=all JAcall Wiltars Lilais (ool GlgyS Jio) Antiacids o.ng.oaJI
.J1asall graocall jlall 6abj gc doqlll uol;.cJJI ran; gl o.mg.o

Gastric (1a=all Jaaall Ja=i Wbous Jelais Weak Bases dduen guwl (1aa =

.Oldinoe al &0 JAlais ol g9 Acid

2 s
OLgroups/RBCs.Medicine.2023/ C



https://www.facebook.com/groups/RBCs.Medicine.2023/
https://www.facebook.com/groups/RBCs.Medicine.2023/

G pdw . | dugaVl alc RBGMed\.cinel

;g dygalll JAlali 26

l :ologill 1]
e (el juilis Oladi of Salt) curuli ai
TrimethoprimdL Dihydrofolate Reductase jliSgus) ciN¥gagyauails @iyl dauii v/
el oI Siliasia v/
Jlarws<gl (ual gigall Sllaaia v/

| g0l ageall .2 |

Dactinomysin Jf Jia (gulilll pas) transcription Ghaadl glulidl dulac dapiil o
.(lal)gi aLias)

I :agliell olhanuall 3 |

LRl dadgal Jaui LI (5984 Laa duilissll idiBima ga dasiy sall Pilocarpine™l Jia o

:Trimethoprim JI Joc &Jl Lippincott gapo o yuilyl pudgs

ga J¥gall Jleall Yl ) <
PABA O JSiall Tetrahydrofolic Acid
Sulfonamides & «— Dihydrofolate synthetase a-ldLu-lg-j Dihydrofolic Acid I &'A)!

Dihydrofolic acid .Dihydrofolate Rrductase pajil
Trimethoprim ~ ® «— Dihydrofolate reductase AL Galaadl (Jeladll ‘b!";:, <

Slasyidll Gadil Luga Trimethoprim
daygpall Tetrahydrofolate-ll dasaill
vagaally Ganaiyully Gaygull cus il

aisa¥)
Trimethoprim JI Joe aul a9l gasall @)l O daad Las <
a929all @33Nl e slgall laal dall wiil

dabaall ALY lgall Jasull plai dallze b eadiung cla] wilyaill aie

Tetrahydrofolic acid

RNA DNA Proteins

Lol Slpshall L6 Junaily aic Jaaiiw (el Hlaag §)jil dalles L0 Jazing 2 )ilgs alio !

3 s ‘\A—/\_
C o /groups/RBCs.Medicine.2023/



https://www.facebook.com/groups/RBCs.Medicine.2023/
https://www.facebook.com/groups/RBCs.Medicine.2023/

RBOMed\cine Qua paw .o | dugall alc

Joa=i had 93Dl pld (ile dplgall duilaiyagSlojlall (uwlwll Iagoll aaiey ®
il olwl Gans Vg aanglgujuallg &gl dubousIl auAlal ool

a0 gwounilll jhal 83bj Ul (138, (3l auj¥alell clga gag padll Lo Aakw =
£Jg jlall 6aLy @eda a4 clgalla dueuhll @iddAg ojlal a2y (13llg L LUA
03317 AayAg lahe)

daAo)l i gl (Jojlpgusl) (Jojluol) ¢gigull dano wlado gag Jal Juo =
2eloll 9IS A0 jlal gag @loey oLl g dasol) &y)landl LUAN (14 6agag.0ll

J18 Jadiw (Olhdiuall byl @b ge Gans aslgall ol pheo gl by

..lago JAladlg bl aJl eg l@ic ¢yaall

Olhdnuell go &lgall GUAILDI

(claizall) SliS pall Jasini pus an Gl asdy SSLELually digadl (us JAILLI agada () <*
Jusiuiallg clgall Gus Galgill (o Legi callaly Las winiiually wiall gi 8318 g a3l G
rdua (g daliiyNl Figand
Judio + clga Aasleantl daiall v/
N (Eyall Yl v
o - elga S0 Auilya diadll v
N n dalall Zadall (pa agasll SMAILLI oda EllTaS o
J1aglon Wi Specific Jsiiuall ,egi (pal) xcqill Laia
Sawildiivlg (Ligand
b o (Lisiall &ulila Sale gf slga) Gualll juiali Gle 8)adll dadd Jafiwall lliag ¥ o
(29lons Alsass il of “AalCid ¥ ) daliip¥I s g of i) Ll
.daglgy &ilaiwl ] dlls JS 5 DRC Jafliua - ¢lga adna JSiii gugy o
.DRC (J18iua - ¢lga &ladiea vac ga |73..\).In sl dalaiu Nl il o

iyl go 2
Auinii o @O BuIALLI loi «diregill Allamo ks Slayluly 3)g *

Buislalll Siblgul 213 dya )il Slgidis ¢

4 s
OLgroups/RBCs.Medicine.2023/ C



https://www.facebook.com/groups/RBCs.Medicine.2023/
https://www.facebook.com/groups/RBCs.Medicine.2023/

G pdw . | dugaVl alc RBGMed\.cinel

pdiwo (o gSU Jolb pll 9o 284 duilénl ol &gall gran) gl
.cdgll Quai

:aylgall &c b laidlleg aubous) &laiwll e aAnLo

.ulgal S jillg dcjall @lei dqjaio dwlwousl &lkauwll o) =

Wilill gag cuso aa Ul Jangll gtia adleall Galajl dslgall el @alj lalsg =
.uahcyl

OlSb Glaab Taiw loil dleall nji ) el (18 8abj (1l (rodacll il a2y =
92AIL droull OISl Iaiw of @980 pé

N
(aled)l) it

-------- Jrabacll pstwl /7
w600 uly B

JUlgall pslulg aylgall

J

> ac
cslallg o llidinoll duluous

:Odlalllg Sduduaall (e 6)S ATy fauy

:Receptors oMbimn)) .7 I

Specialized Target Macromolecules dbadiue dawaiia 8yus diisigy Slisja v/
Al JAla gf Llé dual alaw le Sagaga
gilgall Siligiall (o puS aasy dalyiy¥l LaiSay ducgl jué gl ualg slgal diegi (o< O L] v/

:Ligand o)) .2 I

1095 O Lalg S3LiTusally dariys B3N i s5)a 90 v/
Jie duilas<ll daflugll danasll Jslgillg Siligayalls :Liiiall dulila dala <
Ol

.daga¥IS :Lifliall dunjla Gala <

5 s ‘\A—/\_
C o /groups/RBCs.Medicine.2023/



https://www.facebook.com/groups/RBCs.Medicine.2023/
https://www.facebook.com/groups/RBCs.Medicine.2023/

RBOMed\cine Qua paw .o | dugall alc

:dbars hulg) JSii allhiy Ligands (blalll ga Sidlufiuall JAlaS o)) <
(LI2l ;09) drisag)ass daslgy
“ dppas daglg)
Van der Waals (Cullayails) Gullgyails (596 &ii<h daunin cidAlaG
dalgyll 0ia 39i (yY (Selectivity Jrdimall GSLEL agasi b dada dadlgyll ola axlig <
ALalaiall SAll G dolusall &ni.;.uS.c Gy ATl yui
daaiall Judiwall flyig aalll &ilyd G aa Lag i clgall aalill dalstiydl callaiy o

:un Judiuallg gualll gw JAlal pad (14 aliaally Jadll pgado acluy

13 (Jadiuall Jioy 13l Jadll go @b pglli el (13l aliaaly (uall audy *
-Jraiwall u=ai hlay Jadll aia

Jad)l pgado @y auiy &yle dregi da alidiinog cuall gu Jaladl oy ™
.Qliaollg

JANT O (Gagpall dauilg LA 8 8agagall) 8wl dagyll Siljia galaius Li)Sa Las o
ile slis Gaalll ga
slgall i .1
slgall @aa .2
slgall &ubijall ndall £5g5 .3

nylgyl @13 839301 go Juid aace lac @dlaal go dwgse dale lnylgPl (jgss
.ugalkil

' ' -
@ BAaU alaall ga ually Jadll ga Judiwall

@ hup Lo (bl @algy U alfib B cualll
@ bhupd bl @alg alih A cpall Ll
uﬁ | e g i
— _J
Receptor

ikl Gwsliyma, olbil (gSi | §364 lao cgjall L6 Sligfisdll dulgiiiall 8511 o Wil dubill ué Skjall gu byl glgil go ggi ®
(i go) wbb lii-bb Gl gy duaall dabinll St oeai s agjall Ll

6 S
OLgroups/RBCs.Medicine.2023/ C



https://www.facebook.com/groups/RBCs.Medicine.2023/
https://www.facebook.com/groups/RBCs.Medicine.2023/

G pdw . | dugaVl alc RBOMed\cinel

@lnll ge ¢yanll Jéiiw Oldinell @o dglgall oAl ge Waas gl asy
..o ldioll 03a) syl

Major Receptor Families duuiyl Gladiuoll Olle

Lo lgul Lo daiyy of gulaiusy dxagloss i 9 - dxilgall dalill (pe - Jukiusall <

aaglgSLayls duiuse dugaiall Slisigpally Slasyid el (ay 4

D ALl J&5 (e dgguall dunglgSlaylall Sidbiuall GieY juaall Glivigpull asi <
gla Ak Sl ] Labgatg diglal)

séuuus) OMile o1)i vl OMudimall auudi gSay

.Ligand-Gated lon Channels auiilalll Sblgall &l daajliall duis .1

.G Protein-Coupled Receptors G (xigylls diyidall Sdlusiuall .2

-Enzyme-Linked Receptors pajidls dlaviyall Sdhdiuall .3

Intracellular Receptors (duggill) duglall JAla &idusiuwall 4

Gl alall paw gile 63gagall OLudiuall go clall anall lall JAlas
oLlaiuall go Jalaisg LA Jass i clol) syl gslall gfoy Laiw «(1,2,3
6.(4 alilell) &glall JAla

Receptors Families oludivwall o lile

|
| | | |
( o & s L oe ¥ [ - .., ( (

TRV ] 0.;_.;.0.JJI ullm.u.un.ll o Ly | | )

ALlgdl OlA Oliigplu &ipidall m“*“w ) JAla Oludinoll
, . ML dawpall T

Ligand- auskall G Enzvme-Linked (&9gdl) dyglAll
Gated ion G Protein- y R Intracellular R.
channels ) CoupledR.  / ) ) )

Lippincott gao o dsles] ©

7 s AL'/\_
C o /groups/RBCs.Medicine.2023/



https://www.facebook.com/groups/RBCs.Medicine.2023/
https://www.facebook.com/groups/RBCs.Medicine.2023/

RBOMed\cine Qua paw .o | dugall alc

Ligand-gated ion G protein-coupled C Enzyme-linked Intracellular
channels receptors receptors receptors
Example: Example: Example: Example:
Cholinergic nicotinic a and B adrenoceptors Insulin receptors Steroid receptors
receptors

v =

l w IR RSN
LAAAAAAMA AL AR RAR AN

DEEX

U

lons

&

Changes in membrane Protein phosphorylation Protein and receptor Protein phosphorylation
potential or ionic phosphorylation and altered
concentration within cell N < 2 2 , % gene expression
INTRACELLULAR EFFECTS
Qg bl Gllile aAgs Gjgn

Uil Olgidll 1wy (Junail &l olbdiuoll glgil go goi JS apitiw

Ligand-Gated lon Channels éuiilalll allgul ala éuajuill algidll

O dgdaually ol cidldiuall Alile duislalll Sibilgall Sl dusylindl Silgiall Y
AulAl Gundl e lons aylgdll Glipa ealals

BLAN 00 g (alih BLiS id ] Jaiiusall go Gaalll dolyiy) gaby sdaell g e
gl iyl jgals Lillig wlladiuil doyd gf calladil Jlgj L] Sany O (ySay

) BLEN ga Gaalll dalsi)ly Silgisll oia dalini plaiy e

go odudimall gl juisi 3] (Al Glially jaih) degp Sbiuall 0da dylaiul (o<i o

agili Jaalpa I dalag Sl Las¥ sllig dulaiw)l 6209 dulaiwyl eag éus
:Jie dalida illhg suc dlilell oda dauulgii e
.Muscle Contraction k“,J..z\sul ualsill v/
‘Neurotransmission uasll Jaill v
.Cardiac Conduction duldll dulslll v/
&la cdldiuall lass Ylie GABA &idudiueg Nicotinic R. duivigSull Sidlidiwall asi o
dagadl (e wsaslly Laidalag Jasili illg duislalll Sililgall

8 s
OLgroups/RBCs.Medicine.2023/ C

" 1P



https://www.facebook.com/groups/RBCs.Medicine.2023/
https://www.facebook.com/groups/RBCs.Medicine.2023/

G pdw . | dugaVl alc RBGMed\-cinel

wlgid Jio ikl Ollgdly dnwpo pe d3ub Olgid agag Ul LUl cany ™
1d alalgall wlpsi gl (i) Voltage-Gated dwalhlgall abilgul ald pgyagnll
(adimaly byl gudg &Ll sudl aia Ul (1385 gl

hadall gy Liad dugall o wael doao dlgs Glhdiuoe Olgidll 03a piss ™
loo l@pna) pgaig allalgall dyguall pgyagnll Glgidy (Qwilsgal5) dusArgoll
dpnell WD 18 Jail byt Luwe ojliiilg Jeall gols 2g5 gio qul (138,
.AueAgall

7 = “." .:Ill_"" I

iy (ASyaall daglll) Glasll Guasll agll b duiigSuill Sddiwall auii O] o
posuligd) uylods 29)dg @giaguall uylgd Jodug dunylidll Ll 2id (] $ugs (ulo<
.Depolarization kil Jlg) figaa ALl

Eo2utllSIN )lguis JaS )i Sulsj Il 392 Las qaguullSl wylgds @gaaguall wlgds ga Jaay o
laall Sasll GLasll GALEI ciad AT JAla

Cidlafiuall auii (e paiy Al Slgall ).lﬁir“.u ga glnoll pldill ola llilly o

>
A neurotransmitter, Neurotransmitter Neurotransmitter ,Mg&ﬂl
the ligand, is required receptor site attaches to receptor hadiied hed
to open the ion channel

Channel closed Extracellular fluid

K* concentration gradient

Cell

Chemical stimulus lons move in response
opens the channel to gradient

:Quig Syl wlldiuoll &l égnll pigs
(ol yle) ACh bl Ju 149 (juudl gile) dalyl i (na

o Buitigeill Slliinall 2367 Jua (G0aldl Slpshall L6 3w o) Gitigaig Gtiy)lSuwgo yugs il SllEinal jiegi 13gy 7
80l adellg el Jumell Jsgll

9 S,

o /groups/RBCs.Medicine.2023/



https://www.facebook.com/groups/RBCs.Medicine.2023/
https://www.facebook.com/groups/RBCs.Medicine.2023/

RBOMed\cine Qua paw .o | dugall alc

:GABA JI illifiin

.éLn..\Jl oo Jn.g.’i’.n.ll eyl sl g Lilsd) ul o
ol Zilgidy diyiia CNS d)S pall davasll dlaall (6 GABA, Sidubiuae aagi o
ol $28 (Liame dagul) Benzodiazepines dilitujliagjitli GABA, <idudia awili ] o
aillasiul days (Al (598a Lan aiygl<Il Jgaa oulsy ALilLg yoI<II Silgis o ouly)
couasll Jaill slay) E3 L dbaatwall LAl 6 Hyperpolarization
ilagiag dele SilinmaS Sidiiuall 0is Cildie @adiug Lllillg o
u Receptor empty cr-
(no agonists) | cr-
+ @ K%"l‘
; o , " , ’
W /AT 55;":.!.:;:1';.:.‘;32.:?:;2?
L00g0ninp 0010 channelis closed.
chebisady | | SIS
Receptor 25 SABA
binding GABA S g . 5
T ([ e
AR o St
cr
'. Receptor Benzodiazepine = SARA
binding GABA
and benzodiazepine =+ ok [ JETEEE
T ) iﬂ T okl ad by et
0D nn "
Entry of CI” hyperpolarizes the cell, making M':Jj %MM) g:':zaig:’;ent:?:fuci:?oir’i‘dae
it more difficult to depolarize, and therefore ——— Wl - i _ e ion.
reduces neural excitability.
(dp cr cr
:olla 6ac (1a ble wlbdiuoll Joc a1 angs duouwy 690
Oliwjbagiivlg L)l go bgll -C L)l go byl -B dall Ak -A
J\A_/\ 10 S

OLgroups/RBCs.Medicine.2023/



https://www.facebook.com/groups/RBCs.Medicine.2023/
https://www.facebook.com/groups/RBCs.Medicine.2023/

G pdw . | dugaVl alc RBOMed\cinel

G Protein-Coupled Receptors G (uig il dijidall GYudimall

diliiall Silawall (e (SlElai) plgi grw clliny ayde ain (e Sdiiuall oda J&I o
:oaala ) daladl (cLdisll 6 pilc)
(Ol daluliyl giga) sLinall Layladl adawll Lle dalas <
LRl ;,m.ul alaall Lle Glas <
:Subunits cilaung L3 elliag Gl G Guligyall g cidluiiuall 0ia dasiyi
-GTP ga daip il Suauagll .1
3 6asagll 2
.Y 6auagll .3
Jaisall e Siadia G Guigpll 99<s (Oaalll alsiyf pac) &alyll Als ;o o
: Jasll &yl
G Otigpell Yo Juiiall (e duglall 2l dualill ga Ligand guall @iSlall dalsiydl o) v/
(o) Lall 3asagll e GOP JI YlSa GTP I Jaus
Cidlzdiuall ga B-y auaglly o-GTP Sauagll (a JS JAIATIS (G uigyall 2ISaT Sany v/
(G Oaigyall ol las aliig gl JAla Sulayyil) dglal
Second Messengers dugilill Juwlyall piyais Effectors cadleaiumall oda [@g&li v
Al e o)A JLead e dgduuall
il wll glgd Bac pguli cililaiul ) ($ugs S Eluall 0da anii v/
Oe G Otigpll Juadly Juiiiwall ge gaalll Jladil vic ¢l (ugSe Jelsill laa of v/
Slaiiwall e Saidia G Guigydl ag2ug GOP I GTP JI Jgaiig dlsiiuall

When hormone is no longer

Unoccupied receptor does Occupied receptor changes A Subunit of G, protein
not interact with G, protein. shape and interacts with dissociates and activates present, the receptor reverts
Gs protein. Gs protein releases adenylyl cyclase. to its resting state. GTP on the
Extra- GDP and binds GTP. a subunit is hydrolyzed to GDP,
cellular () Hormone or neuro- (») o and adenylyl cyclase is deactivated.

space f = transmitter
Cell membrane ey
q }

. Inactive
G protein Inactive N adenylyl adenylyl Inacti
S active
withbound 5 genyiyl GTP  GDP cyclagey cyclase <‘ p, adenylyl
Cytosol GDP cyclase cAMP + PP; I cyclase

Airen 60l Jlod G Juigl ks iy del all dio &) dolell @bl yo oam ®

11 s
o /groups/RBCs.Medicine.2023/



https://www.facebook.com/groups/RBCs.Medicine.2023/
https://www.facebook.com/groups/RBCs.Medicine.2023/

RBOMed\cine Qua paw .o | dugall alc

:G Liguu dijidall Slisiall o dblell oam 2 )i
Vision sgiallg Olfaction ilgyll (pe diidiall Syl e

:danasll Jslgill Jia Neurotransmission guasll Jdill e

.Norepinephrine K

.Dopamine K

.Serotonin K

[daiylSiugall iMudiinas) Acetylcholine K

G Ouigyelly dasipe (aabigally (paigigpuull Kidliiua plhsa Ol fua &

G° (gl glgil

:G Ouligyall (pa duanriy glogdl LSS cllian o
.CAMP gilill JLuspall (g<g j3Ssu Jaiaadl le Olyiga LaadSg G G, &
AP3 + DAG ,a dugilill alswlyag C jlirlgiwgall Joay s3Il G,
G owigpll (aeg IP3 .DAG CAMP augiltl Juwlodl e Jundil (o c(;Lu.u ¢aniiw
.- Jawlall 0dd ppai ge Joguuall
Second Messengers agill Juwlpoll

:cAMP ses1d)) Juwyn)) .7 I

{OLigyall 8yiuad plais il ggilill Jlupall 9o CAMP Ol ©

MSuw Jabina ¥l Jasiils 09<y (Gs) adiall G Jigull ge il gildl Jasall Of 0
Jl Jugals @3l 1aa @gdad «o-GTP ciluangll (dlsdiwall) Adenylyl Cyclase (AC)
.CAMP JI ATP

JoLd auly @3 (Protein Kinase A (PKA) Jasali juc 8jpawdll dililac cass CAMP @9is O
.oyaumall Sdelad (e Cascade

NSuw JiliiasVI budly egés (Gi) buiall G uigull Wi o

JOUA (yain jall aguallSI uSTyi ealai (e dgduse EFfectors cidleiiuall oda a%5 o

.aoalill 8jiall L6 Junaill ams pi giuy °

iyl go Joai A1C julgawgall Slasg

" I

12 5
OLgroups/RBCs.Medicine.2023/



https://www.facebook.com/groups/RBCs.Medicine.2023/
https://www.facebook.com/groups/RBCs.Medicine.2023/

G pdw . | dugaVl alc RBGMed\cinel

:(AC b e dylaiwyl) &l oda Laml G gaigull o Jgucgi Lipal aagy 131 €
[ :Gs Protein (Stimulatory) ajiall G guigpll 1 |

Epinephrine B-Adrenergic Adenylate

\ /receptor Acyclase '“i‘“ U-I! s’s-\éﬂ |‘w~ | &n O:IIQ.L" l-bl.!;;)' °

m& A il Alsiiwall Joiy oygas gilly G, iyl

‘ (S s Julaiaa¥)
/ CAMP J ATP I (Jugaiy j:Su Jubiisa¥l agis o
- o e (sgstit Jl yall)

b 8ulijg pgullSIl Jgia o Baby) Say Iudly e
vorce e ,a;gj_s_u Silasyid) Jasds
Gs guignll Joe 8D huo JSii o0 SELuall 0ds le damall dlia¥l (o o

.(Adrenoreceptors P) Liv daas danyuin)adl Sdudiuall .1
(D1) 1 Yaalagall &idiuia .2
I :G; Protein (Inhibitory) lnyall G guigpll .2 I
dlsdiuwall daiy 0)guy sallg G; Gigyall Jandli I $ugy Jailuall ga ilalll dolssyl o
.CAMP I ATP Il Joai dasly ILillig (13 s Julsisa¥l)
.CAMP 2Lii] Gaki ] su4s Lan o
gl tilagyidl dulled Gaiig poall<ll Join Gaii diaay judly o
o0 DiLuall 038 le dasall dlia¥l (o o
Adrenoreceptors o) 2 Lali dun yais ol SdLdiuall .1
(ACh M2) (oS Juiawdl 2 duisylSiugall &idLbiwall .2
(D2)1 2 Gaabigall &bt .3

Stimulatory | Epinephrine Inhikitory | PGE,
hormone Glucagon hormone % Adenosine [
ACTH | . ATy e s e
QU Qungi 690
° . ©
Exterior : ' Gi gwigpdl Joe
- cyclase | Ot . 0T L
g, aloc aJl hallg
Cytosol el N . .
égﬁ? I . @ e Gs uwigpll dwisleoll
Receptor for ‘-—-J% ; g Receptor for /
stirmulatory . - é . inhibitory
hormone Stimulatory Inhibitory hakmicng
G protein cAMP G protein A “:"'Jj-" Jo i:i-leli aotsl V!
complex complex ~ :

13 5

o /groups/RBCs.Medicine.2023/



https://www.facebook.com/groups/RBCs.Medicine.2023/
https://www.facebook.com/groups/RBCs.Medicine.2023/

RBOMed\cine Qua paw .o | dugall alc

:(olial 8)gell go @) Illelaill JUid (e ausgi (Jlo

(1l G3) G Ouigpall i 2 Liay Jaiiaaally ((palliaud) (apdinnsdl ol
CAMP Il ATP I (19l it LIl j3Suun Jaliinal a3l YR J2dall G (ligpall -
(PKA) A LS Gaigyall JRadus cAMP JI JuSyi 3alaj Ol -
Hhas j3hygawmall Jusasi .
Alawga=1-j9Sgle I GaagSulall Jugad sle Jasy allg j3Liygauwgd GuagSalall Jusai .
el S ga) (ALl
0 3L angs aall Jgugll Jui (<lg 0all ySun @) gan SAlgall STl i gl &
Ol Joill gabaiuuis yaull <o g8 I dalaill b (585 ill dsayjidl Cidlelsill
Sl b ackue 23eS Jasiung pall ySuul 2il) (Hgaya ga (Buadll Hgaym) Gallisyadl
) L2eall o b agadill dngaal

(a) Signaling pathway (b) Number of
molecules
activated

RECEPTION

Binding of epinephrine to G protein-linked receptor
* 1 molecule
TRANSDUCTION
Inactive G protein
Active G protein 102 molecules
Inactive adenylyl cy@
Active adenylyl cyclase 102 molecules
Cyclic AMP 10* molecules
Inactive protein kin@
Active protein kinase A 10* molecules
Inactive phosphorylase I@
Active phosphorylase kinase 10° molecules

Inactive glycogen phosphorle

Active glycogen phosphorylase  10° molecules

RESPONSE
Glycogen
l Glucose-1-phosphate 108 molecules
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Hormone binds a o-Subunit of Gq

to a specific protein dissociates
receptor. and activates
phospholipase C.

Active phospholipase C Calcium and
cleaves phosphatidyl- diacylglycerol
inositol 4,5-bisphosphate activate protein
to inositol trisphosphate kinase C.
(IP3) and diacylglycerol.

... ® <= Hormone

BeNBOLOODOD O CODED

Protein

. / kinase C
Activated

receptor

/ ! Q’hospholipase C

<
@

GTP GDP

: Inositol 1,4,5- ;
Occupied trisphosphate (IP3) Phosphorylated proteins
receptor G, protein releases
interacts GDP and binds GTP.
with G,
protein. . -

IP; binds to a specific receptor

INTRACELLULAR
EFFECTS

on the endoplasmic reticulum,
causing release of sequestered Ca?*.|

N3 Protein kinase C
ENDOPLASMIC catalyzes phosphorylation
RETICULUM of cellular proteins that

mediate cellular response
to the hormone.
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Insulin
receptor
(inactive) B B

TyrosineV

Tyrosine

I[— -Insulin

Insulin binding activates receptor
tyrosine kinase activity in the
intracellular domain of the 3
subunit of the insulin receptor.

Insulin
receptor
(active)

the f subunit are auto-
phosphorylated.

g Receptor tyrosine kinase
phosphorylates other

proteins, for example,
insulin receptor
substrates (IRS).

l\(\(

Activation of multiple
signaling pathways

Tyrosine residues of ]

Phosphorylated IRSs promote
activation of other protein
kinases and phosphatases,
leading to biologic actions

of insulin.

23

Biologic effects
of insulin
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Gene
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Protein
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Cellular
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A lipid-soluble drug diffuses across
the cell membrane and moves to the
nucleus of the cell.
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Drug
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Maic Small Repressor Peptide ysua

Inactive
receptor
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CYTOSOL

The drug binds
to areceptor.
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NUCLEUS . . . . R .
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Intracellular Al
receptor +
Nucleus
Cene
The drug-receptor Transcription
complex binds to
chromatin, activating
the transcription .
of specific genes. Protein
{} Synthesis
Specific proteins
\ Biologic effects Cellular
4 Effects
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1. Ligand-gated ion 2. G-protein-coupled 3. Kinase-linked 4. Nuclear receptors
channels receptors receptors
(ionotropic receptors) (metabotropic)
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Y
HYPG"D%'?"SG“O" Change Second messengers =—m
depolarisation in excitability phosphorylation
* transcription
{ + } Gene transcription |
Ca®* release Protein Other *
phosphorylation . .
l l l Protein synthesis Protein synthesis
v v v
Cellular effects Cellular effects Cellular effects Cellular effects
Time scale
Milliseconds Seconds Hours Hours
Examples
Nicotinic Muscarinic Cytokine receptors Oestrogen
ACh receptor ACh receptor receptor
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