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It’s an Angiotensin Il receptor blocker. The doctor is referring to the receptor being blocked, which
is the AT, receptor, sometimes informally called the “Angiotensin Il type 1 receptor.” Angiotensin
Il acts through two receptors: AT, and AT,. ARBs work by selectively blocking the AT, receptor. The
doctor emphasized this concept but did not change the official name. | did not find any reference—
other than the lecture slides—using the term “Angiotensin | receptor blocker.” Reputable
sources use “Angiotensin receptor blocker” or “Angiotensin Il receptor type 1 blocker.” However,
for the exam, it will appear as “Angiotensin | receptor blocker,” even though this is not
scientifically accurate. e tiasts
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Angiotensin | Receptor Blockers (ARB’s)
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They block Angiotensin Il receptor type 1 Angiotensinogen
(AT1). oo
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TPR = Total Peripheral Resistance




Blocking AT, receptor is antihypertensive

AT, Prototype antagonist = Losartan
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Blocking AT, receptor is antihypertensive
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* Angiotensin Il signaling maintains physiological balance through two
receptors: ATi and AT2. AT1 mediates vasoconstrictive and hypertensive
effects, whereas AT2 is associated with counter-regulatory actions that
can include vasodilatory and blood pressure lowering effects, though
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* This contrast made selective ATi receptor blockade an attractive
therapeutic concept, as it would theoretically inhibit only the
undesirable blood-pressure-raising effect of Angiotensin Il.

* Later evidence showed that ARBs produce a blood-pressure reduction
comparable to that of ACE inhibitors. However, differences in their
adverse-effect profiles guide clinical selection between the two drug
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Losartan: Side Effects
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* Angioedema (much less than ACEls)
* Subcutaneous swelling of eyes and lips

Not to be administered during pregnancy (first trimester, also in 2" & 3>
trimesters) i onet et
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Some side effects unrelated to bradykinin are shared by both drug =
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One of the benefits of ACE inhibitors is slowing the progression of

diabetic renal disease by dilating the efferent arteriole, and this effect
also applies to ARBs. For this reason, ARBs are commonly preferred in
cardiovascular clinics for hypertensive patients.
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Use ACEI and ARB in hypertensive patients with heart failure, renal
disease, and diabetes i o vciee
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* ACEIl costs $0.11/cap vs. $0.48-0.90/cap for ARB (Previously an
iIssue, but the cost difference is now minimal)

* Use ACEI as first choice vs. ARB, unless patients cannot tolerate
ACEI (angioedema), then use ARB. /s 22550 1 oot i s acet o
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* The doctor said that this is no longer accurate as most cardiologists
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Peripheral a, Adrenergic Receptor Blockers
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» Alpha-1receptors are located in blood vessels, especially in
vascular smooth muscle, and they function through a Gg-type G-
protein. This pathway leads to the production of IP3 and DAG,
which raise intracellular calcium levels and promote calmodulin
binding, resulting in smooth muscle contraction.

* When norepinephrine binds to alpha-1 receptors, vasoconstriction
occurs. When a drug like prazosin is used, which is a competitive
antagonist of the alpha-1receptor, this contraction is prevented,
leading to vasodilation and a decrease in blood pressure; howeuver,
lowering blood pressure is not the primary reason for using
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Prazosin (Minipres): Mechanism of Action
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1. Blocks o, -AR on resistance vessels from binding NE released
from nerve terminals NE

2. Decreases vascular tone (vasodilates)

3. Thereby decreases PVR and BP
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Prazosin
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Prazosin (Minipres): Mechanism of Action
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* Prazosin (Minipres) works by blocking alpha-1 adrenergic
receptors on resistance vessels, preventing norepinephrine
from causing contraction. This relaxes the vessels, decreases
vascular resistance, and lowers blood pressure. In addition, it
benefits older patients with prostate enlargement by relaxing
smooth muscle in the prostate and bladder neck, making
urination easier. When using prazosin in these patients,
blood pressure should be monitored carefully, especially if
they are taking other medications that influence it.
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Prazosin: Side effects
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o Postural dizziness (14%) = wsi s s e it
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* ‘First dose phenomenon’ . e e momenson s s 1 s i ot ot
* Syncopal reaction-orthostatic hypotension (upon standing)
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Prazosin: Side effects e
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* Prazosin can cause side effects such as postural dizziness, headaches, and
drowsiness. These effects are similar to those seen with other vasodilators,
like calcium channel blockers, but prazosin produces vasodilation by
blocking a,-adrenergic receptors rather than acting directly on vascular
smooth muscle. Dizziness is most noticeable when a patient changes
position, for example, standing up quickly from sitting, and this sudden
drop in blood pressure can also cause reflex tachycardia.=: . ... oo e oo onie
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» These reactions are especially common with the first dose, a phenomenon
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known as the first-dose effect. To reduce the risk of dizziness or fainting, it z........

is recommended that the first dose be taken at bedtime. Over time, the Sl
body usually develops tolerance, so these side effects tend to decrease. It is ;-2
important to remember that prazosin is not mainly used to lower blood e

pressure; it is often prescribed for other conditions. Careful monitoring is
needed, especially in older patients or those taking other antihypertensive
medications. e el BT s o o il O e ol S dlane 12
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Other selective a1-adrenergic receptor
blockers
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* Longer t, ,than prazosin o s o i sy
* Used for treatment of benign prostate hypertrophy
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Recent Recommendations on o blockers
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- a-blockers are less effective than diuretics in preventing
cardiovascular events, mainly heart failure (ALLHAT
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* NIH recommends NOT to use a-blocker as the first drug
of choice in hypertension (it is safe, just not effective in
preventing heart failure) ooy
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* Areasonable addition, to facilitate blood pressure control
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‘Adrenergic Neuron-Blocking Agents’
‘Sympatholytlcs e

* Adrenergic neuron- blockmg agents work bg mterfermg wlth the sgnthesis,
storage, or release of norepinephrine in sympathetic nerve terminals.
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* Normally, tyrosine enters the nerve terminal, is converted to dopamine, SZuiis,
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and then dopamine enters vesicles to be converted to norepinephrine.  &ze

These drugs can act by affecting this pathway, blocking uptake ]

mechanisms, preventing the entry of precursors, or inhibiting the release
of norepinephrine. Sz
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- The overall effect is a decrease in norepinephrine release and a reduced
response to sympathetic stimulation. As a result, sympathetic effects are
diminished, leading to lower blood pressure because reduced
norepinephrine availability results in less stimulation of B, receptors and

therefore a decrease in cardiac output.

* These drugs are not commonly used because of their numerous side
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Adrenergic Neuron-Blocking Agents
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* Deplete norepinephrine from presynaptic, postganglionic
sympathetic nerve terminals gl i i 0
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* Inhibit release of norepinephrine in response to sympathetic nerve
stimulation — wvwiessmeuuws
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 Reduce cardiac output and total peripheral resistance
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Guanethidine (Ismelin): Mechanism of action
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* Guanethidine enters peripheral nerve
terminals via same transporter as NE

Tyrosine

Deplete NE
in vesicle

Tyrosine
™

Dopa-22p Dopamine
(OA)

* Depletes NE stores in vesicles ),
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e False neurotransmitter :uiones s

Transport blocked
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Block NE

G = guanethidine
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Guanethidine (Ismelin): Mechanism of action
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» Guanethidine inhibits the release of norepinephrine through a
different mechanism, which depends on its entry into the nerve
terminal via the norepinephrine uptake process. ol 15
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* Normally, when the nerve is stimulated, norepinephrine is ‘s
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released from the nerve terminal into the synaptic cleft. The body

then eliminates norepinephrine in two ways:

1. Byenzymatic breakdown D il ssill (Enzymatic Breakdown) sarssy! Jiaill ek oe. 1
2. Byreuptake into the nerve terminal, ==t ol ctinlsil (Reuptake) polaiadl fole] 5ok 0.2

* Inside the cytoplasm, monoamine oxidase (MAO) breaks down
catecholamines, so norepinephrine must enter storage vesicles to
avoid degradation by MAOL> il Jal

i) Slip S o sl Jons 631 (MAO) 5 a5l polsine pasl amss p3dhasieed | Jaloe
Sl ] st o Bask se cnfisl il 518 AT Jasts cpadsilen asis Flaa
Gasll graemall pintll wonll Blatal (gle S I 0,883 (po Ly Lao cdpsensl| 18
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Guanethidine (Ismelin): Mechanism of action

ekl o] padialsall Joaa

ﬁ hlaygall clig 56 yaell VMAT (Vesicular Monoamine Transporter) yie duaall cobaysaldl (o] Jaws a5 tag =l (transporter) Jsb jue a3dbsiull cpadisilea Jaue
* Guanethidine enters the cytoplasm through a ot 9 s \
transporter. Then, through VMAT on the vesicle el y

Tyrosine

Deplete NE
in vesicle

i e Vg cameanll o3laysall
( coabagsall Jals dae Jay

membrane, it enters the vesicles. Guanethidine
prevents norepinephrine from entering the vesicles 5525, s
and displaces it, leading to its degradation by MAQ 2"~

* As aresult, the vesicles contain guanethidine instead
of norepinephrine, and nerve stimulation leads to ;‘:‘Lj:; e

Transport blocked

markedly reduced norepinephrine release, and o \/bvmiﬂe- TCA
Guanethidine is released instead, actingas a false sl "““‘C“",S“résy*ﬁ“aﬁ“f.c a1
neurotransmitter. Because guanethidine does not =:i......
produce the normal action of norepinephrine, the &z~ ="
overall effect of norepinephrine is decreased. SR RO
* So briefly, guanethidine enters vesicles via VMAT, S:f‘,i?,":;“,i‘f{,‘:m .
displaces norepinephrine, and reduces ;
. . ole 05530 paanll SL3Y1 &1 iy caatislsa Flan)
norepinephrine effects. ol syl 215 e o i)

el o e 55 B0 A o) s
19



Wlsall pailand] Jsa claglall (ans g paill
.(Guanethiding) cpadilsa ¢lgal (oSlsall Juiaill)
Sy il b 7yl el

Guanethidine: Pharmacokinetics

il Bl e elsall Lllad
el o 4l 305 gl ) Usemsl] (a1 3) e 72 5 iy 40yl 3ok e gl e Jlad cppaiiilons

e Effective orally (takes 72 hours to reach maximum effect)

D Lol o (th/o) seall Ciami g

* Plasma t,,, —approximately 5 days. /2 0 st ol oo

o palaill ot 7 b Lseas Aol 85380 panad) (o (o elsl] 5 (oiny 13a

* Guanethidine is indicated only for moderate to severe
hypertension .o .

Y maad) ) Jiall sl bins ¢ L) Eole o8 b cpadisloa aladiol sl
> 550 858 Jshag L5l 0,5 las aall bis ¢ 551 ye dddnd] ¥l (o asaind

b ¢ ) ke (o Jlai olsa Gadisiln Jlan)
JolSI1 5,505 o) J el sk Gy 335 wpctdl
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Reserpine (Serpasil): Mechanism of Action

rotbeassall o] Lola¥l olae¥ g croligall J35 dle
preaall LN 08 Laaall olagall (I (cpisisaeally o yiin) 1530l Jie) Lola¥l Slisa¥ ! oo o 05 (dOPAMINE) crobs sall Jis aias cpo e l®
O] yoill Lonadall ST GAEAE o] Sty 1ia Lo ,50 kg abdas aly (I ey sad| Yl grans St o] sl 0530 oS ¥ ST 1) Lo

* Blocks transport of dopamine, and other monoamines, into storage
granules in nerve terminals. As a result, norepinephrine cannot be

(opisismeally o LiaaYsSSIKI Ji) Slis¥l (yyyae Ciuial

stored properly and is broken down, so its effects are lostﬁwwmww A

ST el Sl (o G el elliSy cpalisalls o]yl
(PNS) sdasall smsll lgally (CNS)

* Depletes stores of catecholamines and serotonin in CNS and PNS
* Decreases sympathetic tone, total peripheral resistance and cardiac

\5 ol il IS bl Faglally sl igill Julis
O ut p ut S5 Les ((Sympathetic tone) @usll 5igill o8 palias] Suay davanll SLlll e Lvaall Sl s i slis gor
.(cardiac output) lall @bl a8, (total peripheral resistance) @I duauat] doglall Julss ()

* The VMAT transporter also transports serotonin. When serotonin enters
the vesicles, it is stored for later release, but reserpine blocks VMAT,
causing cytoplasmic degradation and depletion of serotonin. ™2

. H . H Reserpine
contributes to one of the side effects of reserpine (depression) B s
opamine
) VMAT J36 Lacalss i poaad | J&5 (S lESY I - Llall B P /
J&5 ol Ldi ,.ai3, ¥ VMAT (Vesicular Monoamine Transporter) Jali /_9 (o gl | Sligions e JEs ool O et Jie Lunaall J815301 00385 aia By e Jars sl Jlaals .
sl | LT i Js oo Lo YsSSISI LY Lslall HEYI aai el (o aalin 03 Gl G Leat L3580 e JIBs Las cdasemall o3l gl (o cpisis puaadly cpn i) 5l
,_)SJ.EEAYM|A§4~Y¢E}SJ&:QMV}J|QJ!QJ}:JM|JAJ& Loice el jleall o8 cnigig | Gali G (depression) ] BLAYL (olall gililly anll bas (ALASH ) g praall (ole DBH
igyae ality a3dbsiecadl o cpisia el a3 1 55 Low VMAT J3L sy Giyna ! Cpigi el GALEASY T QLESYI Jla 3Ly ATP
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Reserpine: Pharmacokinetics

weadl Sleadl e alaiad |
> sl Useasll gLl B (1 2 oy0 3oaiens (Gl tract) gaoaell Sleall oo Grdasll palae
Ayl any JolSI 0,80 Hedadl Aol 858 (o) & iy 46T (o 1 paad (o 55T (o]

* Absorbed from Gl tract (2-6 weeks to achieve maximal effect)

> :(Plasma ty/y) Lpdl i aall Ciad o
o — _ 16 11 11.5 e Tulots Lodlll (o (t1/2) e il iy o paisl e
Plasma t’l/2 11.5-16 days 8 T 1 U8 G sk 8,380 el (o iy e lgall 51 (o) s 13a Lo
Lsslsnll Slleall o Je Ll

* Largely hepatic metabolism
Gusll Loy
largely) wSI (o8 (gt St Q8L cpa i lle
saall sa a4 ey 13a . (hepatic metabolism
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Guanethidine and Reserpine: Side Effects

(5 :(Orthostatic Hypotension) gaagll sl bis alas]

. . . g oo JEDY T wie aull bis 08 LALAST G o oKas aadiilsae
Orthostatlghzﬁotensmn (Guanethidine) T . . i ol e o o) il ) gladl Gt
Depression jﬁvﬂﬁy'#iéhfdk@)bdawwx}eﬁ" Ell gl o]

¢

K hﬁ'gﬁ@ﬂjﬂ|w@@kbxﬂtwﬂdj‘g&uh

N asa l. CO N ge Stl 9) r{$i(Nasal Congestion) Y| sl

* Nasal congestion happens due to dilation of blood vessels in the
nasal cavity.

Lo :(Bradycardia) L&l &by clas
Bradycardla Gl gl AUl (sle s S50 s ] Sy (o el Boims O (St

o geo (ﬁ:lm otence il
Impotence (Guanethidine) «iyf:wliﬁlﬁluw@uwwswﬂﬁmwwwp

: e I :(Diarrhea) Jlgwy!
Diarrhea (GuanethldlnngwéeﬂbLe-.al'uJM)eitw.».we&th;;e'MJ‘JLGAX'QA@'}%JMW'%@L#UW'&A'
Salt and Water rete ntion :(Salt and Water Retention) -Uls zlll julial
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Sympathoplegic Drugs: Renin Effects and
Fl.Uld Retentlon il S sle sl Ll Tl g1 55

> Sussll B1 Temyi ¥ odlieal | (il wgssll Sl QAR Loic Tualing caall baiid (A% Lousics
(7 pall Lt i el a3l s i STl il oIl s 1in i1 i IS0 5

* One of the side effects is that when blood pressure decreases,
especially when sympathetic tone decreases, the B, adrenergic
receptors in the kidney receive less stimulation, which decreases

renin release- 5 (renal baroreceptors) IS s Ll yaall eobiiod | Jio (rmuad! b dedspal Sl Lutis (pErfUSION) wSIF ] audl 335 o 3 LAY Lig) dasiie Bab) Lt LY eda Jolas LS
“ : " sl 3ok e AUl lll il

Al bais gy dad oo onill 5158) 3uby Jslas @Yl sia . ISI s (Macula densa) 44 dalail |
. NN RSN o ) 83 3l i 1 odSl ol Salisall o

* The resulting fall in renal perfusion activates compensatory 'z ..o
mechanisms—including renal baroreceptors and macula densa
signals—that attempt to increase renin and also promote salt and
water retention through changes in renal hemodynamics, even
though renin release is partially suppressed by the drug.

* So, all sympathoplegic drugs cause salt and water retention as a
side effect, which is why they are often combined with diuretics.

aladl Y . .
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Guanethidine and Reserpine: Drug Interactions

o lael | Gide dalyg le 35 ol Gga¥l

ks Lga¥ 1 s Aagieal| @lsll o sl J3lsll o lisial giay Las cpemal| Lo o lias¥ | Lo Lk ole 5355 01 S Dogol elliae
(tricyclic epressants) o lilall L LESY | olsbase

.(Monoamine Oxidase Inhibitors) 3luuSyi (relsise olhafiar

(olaill i) 0,4 1s Lol I
Oladll 3alias 4501 oa9 (Phenothiazines) oLl
(]

Drugs that alter function of the amine pump can block uptake to
site of action: tricyclic antidepressants, monoamine oxidase
inhibitors, (ephedrine, amphetamines) (stimulants),
phenothiazines (antipsychotic drugs) _ i . . o s o voromine ranspoen s

/.7 AT Lsla¥ o Le¥ly gty peeal | LT Sy

* VMAT is not specific only for norepinephrine and dopamine; it also
transports serotonin and other monoamines.

* S0, any drug that interferes with VMAT will modify the actions of
guanethidine, reserpine, and similar drugs.

* After chronic use of guanethidine, the above agents could cause
hypertension due to development of receptor supersensitivity

owadisilsad Gapll Al say Aaiall S50 :
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Rarely |ndlcated
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. The Sympatholytlcs agents are not frequently prescribed because
of their adverse effects

 Can be alastresort in refractory (unmanageable) hypertensiong
FEYENRUER PR RER S

* Reserpine is cost-effective B poll s 1) 3l S o 30 S5 of S
o o . A LYl fnd Ula & oSaall Lils ,aall T (refractory hypertension)
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