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Pharma lecture 8
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NS = nonselective // CS = cardioselective // L = lipophilic // H = hydrophilic
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BB e Ll (uSain (4381 gliie B2 5B1 JI il dasl ye
CAMP Jl 3538 Gsd 156 B2J) sB1J)
Adipose tissue J & renin release J 255 448) & cardiac func J' JS 255 Gl &) 5550 Wla BT J

(lipolysis JI 2554

stress J 5 (=S)lb el dnk B2 J
335> 3« ,sympathatic outflow J 253~ 2 NE release J) 255 presynaptic stimulatory B2 R ¢85 (Sae
terminal knob & Peripherally s ,solitary nucleus J * Centrally
.metabolic effect L&) s smooth msJ . postsynaptic R ¢S (Sas

coronary arteries J s skeletal msJ 2 VD J=: BV J ¢

BD J«x3 bronchi J) ¢

uterus J sintestine J . relaxation Jeiwall J ¢
hypokalemia Jex k uptake J 253 = Na k pump activity 255

Ol i) 318 35 5

DSl ag B g cdlasll 5 aSl d glycogenolysis JI 2 s
OS5 eI 5 A8l Bleiul 2550 J glycogenolysis 5,VD «é clae 43Y skeletal mus tremors Jdesis
Ach released =% J presynaptic heterotropic B2 J it (lic

Lipophilic Balanced | Hydrophilic Advantages
Non- e Propranolol | e Pindolol ¢ Nadolol
selective (MSA) (ISA)
BBs
Selective | @ Metoprolol |® Bisoprolol |e Atenolol Less bronchospasm.
B1Bs ¢ Esmolol Less delay in
recovery from
hypoglycemia.
Less risk of Raynaud's
phenomenon.
Vasodilator | ® Carvedilol e Celiprolol Preferred as
BBs (B1 P2 Blocker | (g blocker antihypertensives.
plus plus Carvedilol
a-blockade) B> decreases
agonist) mortality in HF.

ash hagall Cilalall Jgii lial aa S 4l$E J gaal

- Hydrophilic drug N AE st

Ll 4 selective B2 blocker & -
Balanced BB Ll s Lo 5S4l 33 g g e L) | 5 i

- Lipophilic drug PM
- Propranolol : L/NS
- Metoprolol : L/ CS




- Nadolol J# e 1536 H/NS
- Atenolol : H/CS
- Esmolol : H/CS
-B1B = cardioselective BB
Adverse effects J &0 2l ) JB - ) cselective B1 B pasiul Ll
of B2 B
adverse effects J deaty Lo JUlL 53 508l Gile 2ILVIB2 ¢ LAG LI W -
« of NS BB
peripheral vascular dz J J8 &gas Julb 3 8 VC 58 BC W o sSwd®
« Raynaud's phenomena J
NS 3l G813 Aoy eia Ui 5an attack of hypoglycemia oz el s o
.BB
e W Al 5l @Blzall 4 glycogenolysis J) s LW CS J) Wl
dee Ul 5 58 253 5 glycogenolysis dem )35 awall hypoglycemia
,hypoglycemia J! recovery
(Ol alis Lo aal juals jSall Ciegd L 1Y)
- Vasodilator drugs 2 C
H o L Lot 13 oyl aga e
& Lladiy ) 4,591 o vasodilatator BB J) 5 HTJ z3ke & 22335 BB J
. S e lal mechanism 4l Y HT J) 73
CarvedilLOL = cardiac vessels dilator BB
Lains oagh Usl AL 5 @3By 5 apeme I G5, 56l 52l and Jlaisl | 5854
Bk car
VD Jexd a1 blocker effect 4 42
Celiprolol
VD Je=8 B2 ¢ agonist 5B1 blocker e |5

¢ Jelitid S o «HF J & contraindication 2 BB U 4xlall 3208l ##
fcarvedilold agie 4359

mortality rate Ji&u JUL s remodeling J) Jliw 43¥

J (i chronic J 4 mild or moderate & j&iua Glla 55 1 aaladind by
pMuy 5 land a4 ja a0 send stage (3 or4 J 4 oS W sacute
.Spironolactone s ACEI J sdiuretics J s Adlad (S 4y 52Y) 2ad acluuaS
BBJ i i lally dliia () a5l (lde (el monitoring Jasi o 3¥ s

lll-Beta Adrenoceptor Blockers ( BBs)
LOL
- BBs antagonize the effects of catecholamines at
B-adrenoceptors.



* Different Bs are distinguished by:
1. Differences in lipid solubility.
2. Relative selectivity for 1 & 2 receptors.
3. Intrinsic sympathomimetic activity (ISA). pindolol
4. Membrane-stabilizing activity (MSA) Propranolol
5. Vasodilator effects
* Other Vasodilator Bs: labetalol & nebivolol
a1 blocker 4 4 labetalol J' ¢ S, )sSall Jsaall 6
labetalol IV infusion J 4} 34l L« carvedilol J s, NS /L s seffect
.carvedilol oral J W emergency J &¥ls & st
1 PD J e lpendti (Sadd a3 S de 0 BB J
;&b oe Vasodilator ¢S5 (Sas |1
labetalol +«vl | 52 5 carvedilol 4eu) | 52 s ) S alfa 1 Jasis L -
Nebivolol J < NO release J 253 -
celiprolol J' ¢ B1 antagonist s B2 agonist(VD) Jexy 4 -
membrane stable not J x5 2= Na channels J) Jé&y (Sas 2
sensory J J& s « impulse propagation J Ji& 5 excitable
(impulse (loss of sensation
local anesthesia S Jxidy o yiiay Jixy
membrane Stabilizing activity = MSA
.Propranolol 4« 153 )

selective § « B2 5 B1 ¢ Jxiis nonselective J selectivity J s 3
ow B1 g Jadn
Jse A 0S5 (Sae selective B2 blockers o sSi Lo b &y 50l (5 : 3acd
Y oe) S W Jaralld iluaS
selective B2 & L 4 ¢l cagoinst <8 L B2 selective Sa) b 2 jaad
blocker
Intrinsic sympathomimetic activity ~) partial agonist ~« & .4
((ISA
Jers 426 pindolol J ¢! 52 i ;non pure sympatholytic L i
e o il s blocker & iy cpay sheart J sy 53 R Jstimulation
block Jex: «s & (iw = heart rate J J& s 81 e block Jdem Dl ¢ 48
¢ U o= bronchospasm s vasospasm Jew sB2J A
BBs with ISA (initial stimulation then blocking of -receptors i.e.
partial agonist) induce less bradycardia, bronchospasm &
vasospasm.
& okl Jaas ik g3l bradycardia Jems (e 49Y 3 30 62 [ISA A ) gl
Lokl (s i eaiiuad B3 VC 5 J8 BC Jesi 5 cheart block



oY) ow balanced s hydrophilic s lipophilic  PKJ s

Lipophilic Hydrophilic
Absorption Well absorbed Irregularly absorbed
First pass effect Extensive Less
Bioavailability Less More
Distribution More CNS penetration — Less CNS penetration — less
more CNS side effects CNS side effects
Elimination Mainly hepatic — suitable Mainly renal — suitable in

in renal impairment.

hepatic impairment.

%)

Short tY2 — frequent

administration.

Long t2 (except esmolol) —

once/ day administration.

?hydrophilic J s lipophilic J ¢ G s ale JSi
*dals JS gam dals g2 N ** lipophilic

Ll CNS action Jex: BBB J) 522 338 s 8 membrane penetration J
sl le) (&1 5 ¢ L S 4cli oral absorption J s ,CNS Adverse effects
extensive first pass 4l 4 «iverd e jpu s Lhuaid

el dia i Sl 4S5 HanSille Qlaty a3 S Cile ja 4ndari o 338 metabolism
(el Joa g ) Al ay) AL ) bioavailability J) (JEIL 5 ¢ cpiS et g
hepatic J &b ce liver J 2 o elimination 4l sas (G &l 56l 5all
«(renal dysfunction sxie J (ay ellé =ie kidney Je iz ) enzyme

s AL #lina ey yalld short £1/2 46 & elimination 4say 5 S 43 Ly
AL oty g 2231 Jhaw () 4V e sl ) frequently asdbis e (o S

(noncompliance x<

Jé liverdu S ade) G G S pabaial 4l juans [ipophilc G813 ) sall ¢ 4
1st passd 2 BAde ity J factord) G (e Ladl J sally) 4ALE 40 BA

(metabolism

hydrophilic

« CNS action 4l LW BBBJ = L3 Wirregular s ks 4t absorption J
4l juas ¢« 4l bioavailability J Julb « 4L first pass metabolism J
sdie A (as yald maia | liver Jle ainy W) kidney J 4 elimination
kidney J &b e e elimination 4sa 4 W ((hepatic dysfunction
infrequently aslléds jeoaily a) yllé Jong 11/2 44

very short <Y hydrophilic 4 = esmolol (Js' seul) saud 152
J s LDl 8 5a se ey Hl el Y S0 (@) @) v 3828 L 11/2

estrases
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* Pharmacokinetics of 3-blockers

BBs are classified according to their pharmacokinetics into 3
main groups:

lipophilic, hydrophilic & balanced (properties in between those of
lipophilic & hydrophilic).

Esmolol is hydrophilic, yet it has a very short duration of action
(t1/2 = 8 min) due to hydrolysis by plasma esterases.

Pharmacological Actions of Bs

1. CVS Actions ( 3 Anti + VC)

2. non CVS Actions (RS [ BC, § CA induced Mast cell
stabilization] , EYE [ § Aqueous secretion] , CNS
[depression, § Tremor & § anxiety] , METABOLIC [ 1K,
& lipolysis, § HDL/ LDL ratio, § insulin, ¥ Glucose, § T3

1)

A. Cardiovascular Actions
1. Antianginal effect: improve imbalance between O2 supply &
demand.
A. | O2 demand:
- | HR & myocardial contractility.
- | BP.
CO J JB 4l 3y5k e
B. 1 02 supply:
- 1 coronary filling during diastole (by | HR — 1 diastolic period).
48 Jany J diastolic time J 255 s HRJ Jiw bradycardia Jex
Il O2 supply J 2534 ,coronary filling
- Redistribution of coronary flow to subendocardial area.
ischemic area J! healthy aread ¢ ! Shifting Jes
led J W ¢ Aalldl VC in coronary arteries Jdery 43¥ fas -
pdld VD Y5 VC Llpar Lo aaall 3 sl (5 ) & jla atherosclerosis
22 laial Gl pall daglul) Gl 8 e Jaiy

fAngina (s s
Pain due to myocardial Ischemia.



supply J & ¢ (heart function J J)) demand J 2 )4 Wl
i coronary artery dz =)
48 ua Y Smarigid not elastic b= wall J : atherosclerosis *
iy sl 5 (narrow L= lumen J s ,contraction ¥ s relaxation
,stable Angina
* Vasospastic attack in coronary arteries
sdic yuas Wl 5 high number of alfa 1 2 (5S04 e Ll 4
coronaryd #VC = 5 33 al RJ s sympathatic J x » stress
o¥le S W BV Ju VD Jasd gaction J) oSlad J a0 B2 J) 5 <arteries
\Vasospastic angina .« . Ischemia Jsx~8 J8 blood supplyd us
scontraction 48 juay (Ses S elastic Ll 5 als Wall J) o sa 4
crelaxation
) saan 53 Angina J (s <l BB Likel 13)
5« HRJ Jaw SAN J) A B1 J iy il 3ask e demand J Jlw 24 )
J Jin L 5 myocardial Contractility Js s, AV conductiondis
J Jiy S COPJ i 5 ,0xygen consumption J' s cardiac function
.BP
fa supply J) 25w s
coronary J ¥ systolic phase J B filling sl s arteriesJ) Js : f52B
. diastolic phase Jufilling ~&! =< arteries
Jl 38 250 5 (systole d Jay) 4aally cilbaalaty) sae Jlay =y HRJ Jlay
.coronary filling J' 25 x4 diastole
J Jiw = ve ionotropic- 4 (=ba) 3 8 Jlan systole J) DA A
« conyractility
relaxation in subendocardial branches that liable for Jax
Ischemia
more Jex B2 Jida 43¥ BB 4:kaiy L vasospastic Angina o< 13 -
supply Jl i il il 5 vesselsd 2 occlusion s vasospasm
<Y Selective B1B axiiui adiy Ja (NS BB Lieaaind 13 ol (k¢ € 4lS
B2 J g Jiidy s selectivity J s (Sae 43y
Aille e receptorsd) sle 4V selectivity [H8Se8
( bradycardia = HRJ Jid& s anginad) z3\e & action o) 4 | ghaal
(i b mia HR J g S b 00 BB o) 0 (413 Fm

2. Antiarrhythmic effect 2§l el(e]el CIg=Telile]y

Block intrinsic sympathetic activity in slow fibres:

| SAN rate & AVN conduction.

Phase 4 slope — slow automaticity of sympathetically — induced
ectopic focus.



AV node J * conduction J' s SA noded #rate J Jiw

J Iy

slope of phase 4 ( slow diastolic Depolarizing)

- AP &) &2 RMPJ Jien J - phase 4 baie | L gpecialized cells J)
initial stimulation J &sos Jeudt Gliie adive e Q) unstable ¢S
(Las ol

stable RMP &l (5% dsadall dapalall alal) LA W)

sNad 2 »,Digitalis toxicity s Ml Jwischemia J <¥ls (s & AL
unstable RMP e specialized cell J Js~ié normal cellsd & Ca J
il inflex asedSl 5 a5 sall 43 ¢ slow diastolic depolarization ) «
J e d 58 ) beets deny sfiring levels J dwa s (s ke 058
arrhythmia Jexié upper hand J 2ats (Bl 8 4.l.Y) specialized cells
supra ventricular tachycardia 2t 4itiaal el 5l

?) slaas 53 @rrhythmias J) o= <l BB Lidac) 13

eyl s PKA 5cAMP J dan Julb 5 GsPCR o ) B1 R Jay

oo Jysal) a sl J8 ¢ 3 S Jumid Ca channelsd! phosphorylation

Js 3¢ Vmax J dlew Julb s AVN 5 SAN J ) slow fibers Jé phase 0
AV conduction sHR J

3. Antihypertensive effect SRR S =V l(o]el I g-Telile]y

Mechanisms 4 < 4ty (1Sl ¢ biall 3 i L 43 Y1 VO deas BB 49 pa

o [(JN]lTd €[5 (Mainly)

- Suppress renin release (mainly)
- Negative inotropic & chronotropic effects.
J Jin sVC der A Ang 2 J) UL srenin J Jléw BT Jésy Wl a3y
e A BB Js % sl sl 5 Na & water retention Je= ) Aldosterone
Jarall
J sSV J Jw s HRJ 5 conyractilityd Jié (lille negative 3 e sa
CO

[ JB2 blockade

- Central sympatholytic effect (block presynaptic 32 receptors in
NTS)
- Peripheral sympatholytic effect (block presynaptic 32 receptors)
Presynaptic stimulatory B2 in nucleus solitarius or J
(NE release J 253) Adrenergic neurons
Sympathetic outflow Ji& s NEJ Jlé
J e A dad ellgigy ) (s ¢)ae ) lipolysis J) Jléi B2 4 Al
glycolysis



e Resetting of baroreceptors.
BP J!Regulation Jexiy ) Slalsll a4
334 ) 4aii stretch Jb w5 Carotid Artery J (23392 5l paroR J
L&l L&~ J vagal nucleus in brain stem J! stimulation e Jazcall
reflex bradycardia J«=% .~ cardiac inhibitory center
s chronic HT J (e e 2ie o R ) ) (ee threshold W o Se o
L = sitting to higher threshold 4l jsa: sR 3 aSill (& 55 padic
reflex bradycardia Je=: ¥ 5 BPJ 8830 )0 i
140/90 ¢ e cuaniud uaiy 120/80 we BP J) 53k jait RJ) <ils W Jy
Jl A 8l Cuaiy Cussy aiandal receptor threshold J e= BB J @
compensatory < reflex bradycardia J Jexy 5 o2nb IS4G BP
mechanism
(resetting of baroreceptors) Jexs

e Some [(3-blockers are vasodilators.
bl = 2ol Jed Vasodilator o< BB J) g
4 Vasodilator BB = 2 NS BB & a1 blocker (carvedilol,labetalol) +2

CS B1B (Nebivolol, celiprolol)
A ity agie dal 5 gl SllSay s Action J) (e e sene llua 1 Glaia¥l J)

== 39 J action J K S NS 2 ¢ propranolol g€ 13 ks ) sall s
VD. effects 4l L

== <K carvedilol (&3

il 4 W« metoprolol (L)J' s Atenolol(H)J < cardioselective o< 13
o o A 5 oY) ellaailla VD effect Y5 B2 Je

4. Vasoconstriction VC (unopposed alfa1 actions)
¢ VC ) G
e In ciliary vessels—| aqueous humor production — | IOP.
(+ blockade of B2 in ciliary epithelium— |cAMP — | aqueous
humor production)
J &2 ,cAMP J 2538 ACJ s GsSPCR s» B2 receptord
Aqueous humor formation J 253w 5 Ciliary epithelium
J Qe plS 5 formation J Jis 5 peSall Jiaaa B2 J) Js) Ll sl
formation J Ji& VC sy 5 lele Jaidy NE Jué dlséie (i alfa 1 R
glaucoma J z3e & BB s dla lie 5 s
e In mesenteric vessels — | hepatic blood flow.
el (Kas ccirrhosis J 4ai hepatic bleeding sxie (i all Sl



e In skeletal muscles — | blood flow during exercise— |work
capacity.
Shae 25 s fatigue Jex
B. Non-cardiovascular Actions
1. Respiratory: bronchoconstriction - inhibit CA induced mast cell
stabilization.
BC JxaM2 5sBD Jsxi B2 4 bronchi J &
J Jlad mast celld! stabilization J«=: Caticholamine J 4 s
histamine release
attack J &sas 55 3 NS BBJ ,asthma s2ie aal g 51 -
2. Metabolic
e Inhibit CA-induced glycogenolysis— delay recovery from
hypoglycemia in diapetic patient type 1
insulin J' Ji& 5«5 <) Jis ixy glycogenolysis J) Jlis B2 Jas, Ll
. release
|0 e Ol el 2318 Slal (pl gl (8L DMT J) pan e 230 **
NE J) S8 355w 5sShall (sl dais avall (e Jad 2 S 5ol 8 5 5Slal) Jand
normald! )l 25 % 5 glycogenolysis J dex s B2 Jle Jaiind
o all JSLE (LSl et (al jel) tremor dexn s HRJ 25508 B1 Jle Jatdy
Sas Ay s odic juan Le gl B gla dala (4
Hypoglycemia J! Recovery Jse avall clia Jall 4
amall Sl Jlia 5l o1 € juanm si o NS BB 2aale DM1 (s pe 13 (uda **
J oli BBJI 4 Sxi ya) NE released) 25 x glie dad o) Jars
release W = J 48l b (NE release J = sympathatic outflow
,glycogenolysis Jdama auall Do (4 sisa L8 receptors J g Jaids 7 5 pis
silent « Jay (S = W Hypoglycemia J) (=l jel peaas (s wall Y
coma
BB mask S&S of Hypoglycemia J Julb
Hypoglycemia J' ¢« recovery J!delay <le

e Inhibit CA-induced lipolysis.
o CS J ae diaas
e 71 Plasma TG (1 VLDL) - | HDL (| HDL/LDL ratio).
sl dBy 5 s gl a5 dipid Jb ddasad
atherosclerosis in = I Angina J 2 BB J pasis 43 BB clia 2a
lipid J 12 2 STATIN V2 BB J) g (ke s2le § aX coronary arteries
4 ABBJ
Jlife safing in IHD _ix BB J) 4
e | Insulin release.



o2 NS BB J (8 &aa8 (B2 R e s
e 71 Plasma K+ during exercise (inhibit uptake by liver).
HYPERKALEMIA
B1B = inhibit renin = no K loss
B2B = inhibit Na K pump = no K uptake
e Inhibit conversion of T4 — T3.
more active s ' T3 J Jsain (pamy 5 T4 J JLdb thyroid gland J
J Jlé active T3 J Jlais 4 Hyperthyroidismd) z3\e 8 BB paiiuid
Ju «ldll é sensitivity of CA J 2554 ) potancy of thyroid hormones
(a4l Jsaed cardioprotective ixi BB
3. CNS: CNS depression (lipophilic B) - anxiolytics(anti anxiety ) .
1@ alertness J e x=luw 5 Antidepressant 43 ¢ Ll NEJ) —ailla 5 (5
Sl Janyy 8
4. Eye : VC in ciliary blood vessels = § formation of aqueous
humor.

Therapeutic Uses
(WViYAlel31 blockade
non selective s selective ¢ = BB J JS

a. Hypertension (-renin, - CoP, - Sympathetic, paroR resting,
VD[some BB])
b. Angina pectoris: gxcept vasospastic angina — tvasospasm.
anginad o« gl A
,unstable angina # <254l a0 b’y classical angina
8 coronary arteriesd 2 spasm < s L vasospastic angina
Sever attack J—=> BB 23
c. Myocardial infarction (prophylactic¢ & in acute phase— |
infarct size & mortality).
Ml D 2 adadind (Saanginad (& aadion | sa )
2ay Aibaiall 038 ad o aakaind Db ald cile) infarction b dilaie 8y W
ischemic area J 4 Lixgd ¢ [schemia e 0% Ledss ) dddaiad) 56 (s
Jana 53l (e 23 Ja A blood supply llw s sinfarction & osas L
J (B mal (fas @S Us&s N grrhythmias J) ¢« J& s <infarcted area
ischemic area
i ) w1 BB 5 cArrhythmias J) s leass 3303 2MIJ) 5Ll
MORTALITY J Jlx

10



d. Arrhythmias.
e. Heart failure: low doses of carvedilol, metoprolol, bisoprolol &
nebivolol.
J zod 22350 CONTRACTILITY J 25w )93 ) 4 G yaiy Ul (F dnra
.B1 agonist ~¥ dobutamine J sDAJ (e b L s yHF
?HFJL contraindication iz s HF J gds (8 asdiey s Wl
5,as a pump Jx g contraction Jdesy 538 (e Qlal e e 3 iHF J G
253 5 2SI Contractility J 4llyy Lo A3 508 Sle ) BB 4ghel o L U Jall
e g Al
J Jlay 5 plad Y Qlille Joad J Jly s Al A jay some BB (axy Liald
> 3158l B sl homeostasis J awal Llen I protective mechanism
) 518 ) geall 15 0d) W yua a3 Uad L lally 3 sla (e Ll ¢ oanda auia 1) (0S5 Ll
vagal nucleus J!inhibition J«=3 paroreceptors J¢ Jiu BP JI : HF sxic
J 2932 VC Jer: sympathetic J jésw 5, reflex tachycardia Jes auallé
Na water J 25 i~ Aldosterone J' srenind jsw 5, @lille afterload
.heartds preload J' 293 sretention
Y «lile gfterload J s Preload J) Ji& Jia s pea de 0 BB (st Lald
HF J z3d s AY) 40 LU @) e | siagd fSI dpaty (AL Gl al)
Jé therapeutic 4c al <uils 13 Y Contractilityde W BB J) _AY)
. Contractilitydle it L Ly )8 (e 8l au )y Jaris HF

Heart failure

"l

Baroreceptor RAAS activation T Ventricular
response Decreased GFR wall tension

SNS activation Fluid retention Myocyte growth

T Heart rate

T Contractility T Preload Hypertrophy

'l ']

3

T Cardiac output

f. Hyperthyroidism & thyrotoxic crisis (propranolol):
cardio-protective,
inhibit T4-T3 conversion & improve anxiety & tremors.

11



sensitivity of J) 2552 T3 J) 5« T3 N dssin s T4 J )8 sdie 1 3 a1
s Arrhythmias stachycardia s palpitation J«~B1 J ¢ ,B1 & & B2
Angina s Contractility J 25
anxiety stremor Je~d sympathatic outflows J' 25 »B 2 J ¢
Jisd B2 J Jass 5, Cardioprotective x clall JSlie JIs5 s B1J) Jss BB Ju
anxiety J stremor J
d. Hypertrophic obstructive cardiomyopathy HOCM:| outflow
resistance by relaxing hypertrophied septum.
idiopathic hypertrophic subaortic stenosis.
aortic J! obstruction Jdwassi <septum J) 8 thickening sxie ()5S Gy sl
COP J Jiwé ccontraction _x=: W valve
srelaxation Jexisd Contraction during systolic phase J Jiss BB J
send diastolic volume J 25 Diastolic phase J 2538 HR J Jly
venous return J 2w
.chronic U=l Y |V infusion 2ty | 53 aleading L A
end diastolic volume is the amount of blood in a ventricle immediately before the

contraction, at the end of diastole

Right ventricle

Thickened
ventricular septum

2. 2ry to [(yAdlela Lo =

non selective BB ¢S5 4 53Y) 5 Y
a. Open-angle glaucoma (timolol & betaxolol)

Jeiy @1 5 emiosis Jexs M3 JI S35 ) mydriasis J s miosis Ju 48le 4l L
Je .cholinergic agonist J' s Atropined ¢ Jxuit L BB JI (mydriasis
mydriasis J s miosis
Ll 43 355k e s unopposed alfa 1 VC Gk o= formation J Ji&u BBJ
J oS s cAMP J &l ciliary epithelial J 23252 5l B2 J)
FORMATION
Jaa il 5 VC s WlLléE 133 VD Jaxi beta2 R 2 ciliary body J 2
J e A aaiud [OP J Ji& s Aqueous humor J) o s
Aqueous formationd o sSx, Open angle(chronic simple ) glaucoma
JAadlu angle J 4 adu drainage J s (Ao Led

12



JAy ) lie Lipophilic 5,B2J Block Jer: lie NS (58 BB aaddiui o 3¥
.conjunctiva J o
MSA 4¥ ? [l @ 4wxiiv aiin L L propranolol J) g i il sal
loss of sloss of sensation in cornea Jexa JWL s Na channel J Jéx
corneal reflex
g 5 leuali Lo J g cpall &aan Closure reflex o= 3_ke corneal reflex J))
SIB Sl e s A e ol ) protective Mechanism J g5l ¢
el 93 G el el 7 5 L bl as)h Ul g (b e JSUa s ulcer Jwas b (S
(" ulcer 4=y sglaucoma J sl
sTimolol (#88y 5 sai ) 453 ) MSA 4 oS L) sall 4 GG L il
.betaxolol
BBs with MSA (local anesthetic effect due to Na+channel
blockade) —corneal anesthesia.
In glaucoma, BBs without MSA e.g. fimolol'& betaxolol are used
instead
b. Prophylactic in oesophageal varices: non-selective 3Bs
reduce portal blood flow by: splanchnic vasoconstriction (32
block) - |COP (B1block).
esophageal Vain J & Porto systemic shunt ¢s<ué portal HT aaxie
e 135 shall cos pall (s audi 5 ld dilation s Congestion  suas
oban o e ISV o) ) ) (e See Esophageal varices & Rupture
(a1 ) s s Hematemesis is the vomiting of blood s bleeding
B1g Jdailuay 5,21 VC Sy 5 VD B2 J g (s BB ) Ll aniid
volume J Jii COP J) Jlaus
c. Prophylaxis of migraine
i. | NE release which triggers attack.
ii. Vasoconstriction of extracranial blood vessels.d) s« Ui 8a ) 5S4l
mechanism aedll 7 23,
Intracranial VC Js=ad NE release centrally J) 324 ) 4 1 daill g laall
glaall &usdd extracranial VD Jdexis ) metabolites J) 25 @
Jey OS5 presynaptic R J g b4 Bla o« release J iy )52 Lad
extracranial VC
Il metabolites J JW& 4 53l agdasd o 3
- Alfa 2 agoinst ( clonidine)
- NS Beta blocker ( propranolol)
d. Essential tremors.
glycogenolysisd 335« 5 VD dkle il ) peripheral B2 J) lé 45 4as
central » actiond = skeletal msd &
oy yma (e 4 g tremor saie Lo

13



3. 2ry to (labetalol; of choice)
J YW AVIealw L yNS s salfa blocker 4 labetalol VD J) Lsa
emergency
a.Acute dissecting aortic aneurysm
Powerful antihypertensive due to combined a & B blocking
effects
Jdissection while awaiting surgery.
- blood from the vessel lumen tracks between the two inner
layers, the intima and the tunica media.
- People with AD often have a history of high blood pressure
- Prevention is by blood pressure control
Rupture _»ay b s BP J i (5 581 53 Lasd
b. Pheochromocytoma
If propranolol is used it should be preceded by an a- blocker to
avoid
marked 17 BP due to unopposed a-action after B-blockade.
s <alfa blocker + beta blocker qlaaiul (Sa pheochromocytoma J 4
actions 2 J) pexy Y adadiul Juady [gbetalol J
4. 2ry to :
Social anxiety disorder
stimulant s» CNSJ = sympathetic J 4
Glaial J8 ada ) g0aly JISuIS) Ok coblaall 8 3l g pgh ) padll) e
lipophilic 152 g5 a0¥ (© JsY)

Adverse effects, contraindications & precautions
(MR GeIB31 blockade
- Bradycardia - heart Block.
- Heart failure (may be precipitated with high dose)
Contractility ) Jléw 43y
- Hypotension (more severe with vasodilator BBS).
hypotension J«=is VD action & o< 13 Aala
Jazi s COP J Jlsia 3 S cile jao kel g selective B1 B «ilS o (S
hypotension
- Hypertriglyceridaemia.
HDL J Ji&s s LDL J) 25 5% lipid profile Je it LY
- Mask warning symptoms of hypoglycemic coma ( tachycardia &
sweating )
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compensatory Jex awall hypoglycemia 4ls Wd s Sudl (ay ye bia L5 )
Gl 4330 ) gesy warning symptoms b dals 4lisy s mechanism
DSl oy e Jsh e b g dals o) JSbud sweating J) w5 5 Sl
Hypoglycemic Ju Jaad duasia (e (i sall 4y J HR JU BB 3k 1
Y o o 5Se Jinglrecovery J) OS5 ik symptoms Ui 43Y coma
.Jwaan (i glycogenolysis J
2. Due to
non selective 4 52¥) culs 1
- Cold extremities, fatigue & Claudications (Cl in peripheral
vascular disease & vasospastic angina).
scold sensation 32,k (sSid el s 58S a0 (88 iy Gl YL VC Jaxo 4
skeletal ms spasm s Jiu skeletal ms 3 dual sl aall 43 Catlly 2 i
S 8 gy (a0
- Bronchospasm (Cl in asthma).
- Prolongation of insulin-induced hypoglycemia.
- Hyperkalemia in susceptible patients (e.g. renal impairment &
diabetes).
3. : nightmares & depression.
s 5 el S ala [ipophilic sl Gs 1
Beta blockers decrease nocturnal melatonin release. Beta
blockers, particularly lipophilic beta blockers (such as metoprolol
and propranolol), are associated with vivid dreams and
nightmares.
4. Other adverse effects
i. Abrupt cessation — rebound angina & arrhythmias in ischemic
heart disease (due to up regulation of 3 receptors; less severe
with RBs with ISA) — gradual withdrawal.
rebound angina Jwas; slad gaé 5 4l
B J Ji & (8l a6 Wld ypregulation Jesis Beta R J) Jéd L 43y
leli actiond) 25 s Endogenous CA J e Lag yid 3 ) lase
ii. Sexual dysfunction (impotence may be due to VC and | blood
pressure in erectile tissue of penis).
sexual dysfunction Jwassd L S (ie erectiondé VC Jexy 43
Specific beta adrenoceptor antagonists
Esmolol
e |tis an ultra-short-acting p1-selective adrenoceptor
antagonist.
e Hydrophilic but has a short t1/2 (8 minutes) due to
hydrolysis by plasma esterases.
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e Useful in Arrhythmias (supraventricular & due to
thyrotoxicosis), perioperative hypertension, myocardial
ischemia in acutely ill patients.— shas s

Labetalol

e Selective alfa 1 & Nonselective BB.

e Used in most hyperetensive emergencies
Pheochromocytoma, clonidine rebound, cheese Rx

e Used in hypertension during pregnancy & labor

(pre-eclampsia)Jes) aouis

Carvedilol
alfa 1-selective blocker & Nonselective BB — vasodilator 3B.
Beneficial in —
i. | Oxygen free radical— antioxidant.

shypertrophy J s proliferation J Jiwé antioxidant 43 izl 0 4l

mortality rate J Jlx

ii. Inhibits vascular smooth muscle mitogenesis

Drugs of glaucoma “sthe 52 % $¢ 36

Uses?3ale!

IHD (Angina, infarction)

Arrhythmias ( supraventricular tachycardia with HT)
Thyrotoxicosis (hyperthyroidism, crisis) = NS / L / propranolol
HOCM ( not labetalol - IVI)

HF low dose / MBC N

Open angle glaucoma = NS / L { timo , betaxo } (not propranolol -
MSA + Loss of sensation in cornea & loss of corneal reflex)
Prophylactic (not tt) in esophageal varices? To avoid its rupture &
fatal bleeding. = NS / L / propranolol

Migraine prophylaxis to avoid attack = NS / L / propranolol
Essential tremor propranolol

¢ lipophobic drug ¥ s lipophilic 4= « renal failure sxie (ay 3 %

¢ lipophobic ¥ lipophilic 4kt liver dz sxic (a3
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% :Which of the following drugs is used in cases of beta
blocker overdose?

Glucagon is used as an antidote to beta blocker overdose for two
reasons: it increases cardiac contractions and decreases renal
vascular resistance.

Q1) Which of the following is correct regarding B-blockers?
A- B-Blockers decrease peripheral resistance by causing
vasorelaxation.

B- B-Blockers may cause orthostatic hypotension.

C- Treatment with B-blockers should not be stopped abruptly.

D- Cardioselective B-blockers worsen asthma.

Q2) The Optometrist diagnose the patient with glaucoma
,Which of the following drugs is commonly used topically in
the treatment of glaucoma?

A- Atropine. B- Timolol. C- Tropicamide. D- Propanolol

Q3) Which of the following is correct regarding carvedilol ?
A- Carvedilol is a cardioselective 3-blocker.

B- Carvedilol is safe for use in asthma patients.

C- Carvedilol has a -blocking activity.

D- Carvedilol is contraindicated in the treatment of stable chronic
heart failure.

Q4) A B-blocker was prescribed for hypertension in a female
asthma patient. After about a week of treatment, the asthma
attacks got worse, and the patient was asked to stop taking
the B-blocker. Which of the following B-blockers would you
suggest as an alternative in this patient that is less likely to
worsen her asthma?

A- Propranolol. B- Metoprolol. C- Labetalol. D-Carvedilol.

Q5) Which of the following beta blockers also has additional
alpha-blocking activity?

A-Nadolol B-Pindolol. C- Labetalol. D-Esmolol

Q6) A 40 years old female which is diabetic and asthmatic
patient comes to the hospital with chest pain, unable to sleep
unless use 3 pillows and edema in her leg and ankle, after
the investigation the diagnosis was heart failure, which one
of beta-blocker the doctor will use to treat her:

A- Propranolol. B- Timolol. C- Metoprolol. D- Labetalol.
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Q7) A 30 years old pregnant woman comes to the emergency
with sever hypertension, what is the best choice to treat her
high pressure ?
A- Carvedilol. B-Propranolol. C- Bisoprolol. D- Labetalol.
Q8) A Beta blockers — aside from their cardiovascular
benefits — are also used in the treatment of which condition?
A- Reynaud’s phenomenon. B- Glaucoma. C- Asthma. D- Gout.
Q9) which one of beta-blockers can be used for migraine
prophylaxis ?
A- Propranolol. B- Timolol. C- Carvedilol. D-Esmoilol.
Q10) Which one of the of the following drugs also works as
an antioxidant?
A- Bisoprolol. B- Timolol. C- Carvedilol. D- Atenolol.
Q11) A patient came to the clinic complaining of tachycardia,
tremors, and sweating when he goes on stage. Which one of
the following beta blockers would you prescribe?
A- Labetalol. B- Propanolol. C- Timolol. D- Atenolol
Q12) Which of the following beta blockers has an intrinsic
sympathomimetic activity effect?
A- Atenolol. B- Carvedilol. C- Propanolol. D- Pindolol
Q13) Which one of the following is NOT correct regarding of
Propranolol ?
A- ISA effect. B- quinidine-like. C- Non-selective D- Local
anesthetic effect.
T or F??
Beta blockers reduce anxiety
Beta blockers cause hypoglycaemia
Beta blockers only act at 31 receptors
Beta blockers cause a decrease in renin secretion
Beta blockers are contraindicated in asthma
Beta-1 receptors are found in the heart and kidney, whereas
beta-2 receptors are found in the lungs, gastrointestinal tract,
vascular smooth muscle, and skeletal muscle

e Half-lives of hydrophilic beta blockers tend to be longer than

their lipophilic counterparts.
e Beta blockers decrease nocturnal melatonin release, thereby
contributing to sleep disturbances.
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