They include:

Aminoacid < Histamine
derivatives .« Serotonin

Endocrine signaling

<
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Hormone secretion
into blood by endocrine gland Distant target cells

Blood vessel

derivatives




AUTOCOIDS

ILOS

To describe the synthesis, receptors and
functions of histamine, eicosanoids ,nitric
oxide , angiotensin, kinins & 5-HT

Eo study the agents which enhance or
lock their effects




HISTAMINE




HIST AMINE

Synthesis:- from L- histidine |

| 'l\‘ Decarboxylase 4 l

= >
cH_ CH.
i
H,N-C— COOH H,N—CH,,

Histidine cCO Histamine

Stored in mast cells, basophils,
lung, intestinal mucosa

Release:- during allergic
lIreaction, inflammatory reaction




HISTAMINE RECEPTORS|

Receptor Major Tissue -
Type Locafions Major Biologic Effects

smooth muscle,
l'l1 endothelial cells, acute allergic responses

gastric parietal
cells,

: secretion of gastric acid
Cardiac muscle,

central nervous

neurotransmission
system

mast cells, regulating immune
eosinophils, T cells responses




ACTIONS

Histamine stimulates
gastric acid secretion ,
through H2- receptors Fanetal col

<+ Stimulation of Hi1- <o || am
receptors contract smooth 3{%1
muscles, bronchioles %;11 }i“ :

!Uterus EFCZII"IIZ-:ZI:'I':I ot r‘nst-r'-i ;::ti;;_n_

Increases bowel peristalsis|

Bowel peristalsis %




ACTIONS

Slow |V or SC injection causes flushing of
skin, raises temperature, increases blood flow
to the periphery, increases heart rate & CO

Rapid IV bolus injection induces a fall in blood
pressure , an increase in CSF pressure ,
headache, due to dilation of blood vessels

causes itching || =</ P8 -

\—f‘\‘\:——/‘/{'

“rasaoadilaticm
Eerrmraealksility




HIST AMINE RECEPTOR BLO

C

First generation |

Diphenhydramine,
promethazine

Second generation

Citrizine, fexofenadine |

[ Freedom from
sneezing and
|

That first
generation sure
made you sleepy.




HIST AMINE Hi1 RECEPTOR BLOCKE

First generation |

Has a sedating effect |

Clinical uses |

4 Allergic rhinitis |

4 Urticaria |

4 Insomnia |

4+ Motion sickness |




and fexofenadine may be
recommended for individuals
working in jobs where
wakefulness is critical.

u s : -
Second generation | e e

4 Non-sedating effect |

Clinical uses |

Relative drowsiness

Allergic conditions
such as:-

Allergic rhinitis

Conjunctivitis
JUrticaria




»- RECEPTOR BLOCKERS

Cimetidine

Histamine plays an important role in the formation
and secretion of HCI by activation of H2 receptors

Blockers of Hz receptors PARIETAL CELL
inhibit gastric acid secretion

GASTRICH*
ION PUMP

Used for the treatment of:- |

Gastritis

Peptic ulcers




BETAHISTINE

It produces dilatation of blood
vessels in inner ear

Used in treatment of:-

Vertigo and balance disturbances |




 EICOSANOIDS

“An aspirin a day will help prevent a heart
attack if you have it for lunch instead
of a cheeseburger.”




EICOSANOIDS

SYNTHESIS

L
| Arachidonic acid esterified in
i membrane phospholipids

physical, chemical,
inflammatory stimuli =l FPhospholipase Ao

Arachidonic acid 5.8,11,14)

14 15
Lipoxygenases / \ Cyclooxygenases

(LOX) (COX)

v N\

Prostaglandins
Leukotrienes Prostacyclin Prostanoids
Thromboxane




COXJ.
“Constitutive”

Prostaglandins

A

* (I cytoprotection
* Platelet activity
* Renal function

\/,/ (\/
/ L\D, La

Arachidonic acid

60), &)
/ “Inducible”

Prostaglandins

Pathological ~ Physiological

¥ 4

* [nflammation * Renal function
* Pamn * Vascular
* Fever * Tissue repair




They are proinflammatory

Cause vasodilatation of
vascular smooth muscle

Capillary permeability 1

|

Inhibition of platelets aggregation/ increase
platelet aggregation

Sensitize neurons to cause pain|

Labor

nduce labor |

=




GLAUCOMA

PGI2 &PGE2 Protective Factors  Aggressive Factors

dilate :

) ||
Slomerular

- - .
el M e Mucus « Gastric acid

* Bicarbonate * H. Pylori

2 « Ethanol
* Blood flow to mucose * NSAIDs

* Oxidative stress

Prostaglandins

Acts on Kk 7 #ﬁ;‘ﬁ" Healthy

filtration mucosa

iActs on parietal cells of stomach to protect
gastric mucosa




PROSTACYCLIN VERSUS THROMBOX ANE

arachidonic acids

cyclic endoperoxides (PGG2, PGH2)

prostacyclin s ygtbetéé'é “'l‘hrom__b_gxane synthetase

» antiaggregating efect » aggregagating efect
o Vasodilatation » Vasoconstriction




CLINICAL USES OF PGS ANALOGS||(Ke

Carboprost |

Induce abortion in first trimester|

Latanoprost]|

Glaucoma |

Misoprosto

Peptic ulcer |

Alprostadil

Erectile dysfunction |

Zileuton (lipoxygenase inhibitor) |

Zafirlukast (leu

otreine receptor blocker)|

Bronchial asthmal




NITRIC OXIDE




NITRIC OXIDE

HEY, CAN YOU
REMEMBER THE FORMULA
FOR NITRIC OXIDE?

NO release is
stimulated by 5-HT,
acetylcholine,
bradykinin & histamine

[ukesurl.com

synthase

o\

NOS Stimulants & Inhibitors
l

| |
Activators Inhibitor
acetylcholine hemoglobin
serotonin,
bradykinin
histamine




ISOFORMS OF NOS

* Endothelium * Macrophages

* Neurons

* Neutrophils
* Fibroblasts

Constitutive Forms Pathological
(Physiological)

i //




NO MECHANISM OF ACTION

Endothelial cell Smooth muscle cell

Activates guanylate @@C e
cyclase, increasing Lk Cyclic
cGMP and thereby L =

_ Activates
lowering [Ca?*] '

Protein kinase G

Y
Muscle
relaxation
(dilation of
blood vessels)

W




ACTIONS OF NO

Inhibition of platelet and monocyte
adhesion and aggregation

Protection against atherogenesis |

Inhibition of smooth muscle proliferation |

Host defense and cytotoxic effects on
pathogens

| Cytoprotection|




A&CTIONS OF NOS 2 1

KN K

* In response to
attack by
parasites,

« Cardiac function, | bacterial
Peristalsis, » Vascular tong, ~ infection and

Sexual arousal tumor growth

* Causes septic
shock,
autormmune
conditions

\




NO IN THERAPEUTICS

NO donors have well established therapeuticipts
uses e.g. in hypertension & angina pectoris

Sodium Orqanlc —

NO is used in patlents with r|( A Nltrlcmude(NO) Seldenafi
failure secondary to pulmona ‘

Smoott
Muscle

Cyclic GMP (cGMP) & Qs Phosphodiesterase-S (PDE-S)

Sildenafil potentiates the '
action of NO on corpora Corps s ot o
cavernosa smooth muscle. It is

used to treat erectile ‘
dysfunction

Penile erection




NGIOTENSIN

RENIN-ANGIOTENSIN SYSTEM ERLTRE CACE) COMVEETS ANGIOTENEW .

TO ANGIOTENSIN 11

THE LIDNETS

DECREASE IN BLOO

AND RELEASE RENIN FROM THE
JUXTAGLOMERULAR

APPARATUS (UGA)

RENIN CONVERTS
ANGIOTENSINOGEN

TO ANGIOTENSIN T

WWW.MEOCOMIC.COM

RENIN-ANGIOTENSIN SYSTEM i A e

& -
VOLUME
INCREASES, FURTHER
RAISING THE BLOOD

PRESSURE

ANGIOTENSIN 11 ALSO
STIMULAT HE ADRENAL GLANDS
TO RELEASE ALDOSTERONE

WWW_MEICOMIC.CoM © 2013 Jorge Muriz




ANGIOTENSIN |

Biosynthesis |

Renin released from the kidney
converts angiotensinogen to Ag |

ACE converts Ag | to Ag | |

| 4

_ | Angiotensinogen { Aldosterone
Renin g |
Angiotensin- I ' | D

converting . Vi
enzyme Coml, 5
(ACE) )

Vasoconstriction
ACE-inhibitors

Renin-angiotensin-aldosterone-system




ACTIONS OF ANGIOTENSIN 11

)

Promotes vasoconstriction directly ‘
or indirectly by releasing NA & AD

Increases force of contraction of the
heart by promoting calcium influx

4Increases aldosterone release —

Isodium & water retention

Normal

ventricle

American Heart Association

Heart Failure

Enlarged
heart

+Causes hypertrophy of vascular and cardiac cells
and increases synthesis and deposition of collagen
by cardiac fibroblasts (remodeling)




ANGIOTENSIN INHIBITORS

ACE inhibitors:
captopril, enalapril

Angiotensin
receptor blockers
(ARBSs): losartan,
valsartan

Seanchiibs :(\,!l,i D94 M
“No, taking an ACE inhibitor won't

hurt your poker game.”

W




ACE INHIBITORS

Cause a fall in blood pressure in

nypertensive patients especially those
with high rennin levels

CLINICAL USES | A otonsin -

converting- &Q

enzyme o Kinins

Hypertension |

Cardiac failure|

Degradation
products

Following myocardial infarction




ANGIOTENSIN RECEPTOR BLOCKERS | 2 7

Angiotensin receptors
AT | & AT I

AT 1 receptors |

predominate in vascular|| s
smooth muscle, coupled)| s

AG lllevels

to G proteins =

P—
Valsartana AT
, ol
2
*Apoptosis ‘
* Cellular diffrenetiation
At protferatioa

Similar uses to ACEl

—




KININS

Bradykinin




KININS

Are Bradykinin & kallidin |

Bradykinin is formed by proteolytic cleavage of
circulating proteins (kininogens)

~ Kallikrein

Kininogen : » BRADYKININ

Kininases 1&Il —@—>l

| S———————_

kininase Il = ACE Inac.tive
peptides




ACTIONS OF BRADYKININ

"$Causes pain, this effect is potentiated by

rostaglandins. Has a role in inflammation

arbitrary
scale

exposed i
blister

base

drugsapphcd.
topically to
blister base

PGE,

PVl ULIVIL T AITYVWVWAYO (R Ul |

y @~ 4




+Receptors B1 & B2 |

+B1 inducible under condition of inflammation |

+Low affinity to bradykinin |

+B1 receptor plays a significant role in
inflammation & hyperalgesia

4+B2 constitutive |

+High affinity to bradykinin & mediates
the majority of its effects




THERAPEUTIC USES |

+No current therapeutic use of bradykinin |

Bradykinin
pathway

+|ncreased
bradykinin is

implicated in the =
therapeutic *

efficacy and
cough produced
by ACEls




5-HT ACTIONS

"' THE SECRET 1o HAPPINESS (¢ SEROTONIN...

Kow AVAWARLE toR H29.95 (v THIS VITAMIN SUPPLEMENT
WHICH T ENDORSE ./




SEROTONIN [5HT] |

Serotonin is synthesized from the amino
acid L-tryptophan

+
Indole ring r|1H3

CH,CHCO,

Trp CH,CHCO, CH,CH,NH,
\ hydroxylase HO HO \
. — \ Decarboxylase

H
Tryptophan S-Hydroxy- co, 5-Hydroxy-
(Trp) tryptophan tryptamine (5-HT);
Serotonin

+
.




SEROTONIN [5-HT] |

DISTRIBUTION |

1] Intestinal wall ,in

. : (05~ == Entero-
chromaffin cells, in neuronal "5 chrom-

cells in the myenteric plexus ||\~ —affin

el

+2]Blood ,in platelets ,
released when aggregated,
In sites of tissue damage

+3]CNS:-a neurotransmitter, in midbrain |




SEROTONIN [5-HT]

RECEPTORS |

Receptors Types




ACTIONS OF 5-HT

GIT:-5-HT increases motility |

+Contracts uterus, bronchiole Edm
mediated  Dilatian
.other smooth muscles

5-HTag

T
+Blood vessels:- O

+Contracts large vessels by a Ptk | “;“'“"‘G“"”
direct action & relaxes other

vessels by releasing NO

i
=
|+

Increases capillary pressure &
permeability

W




5-HT ACTIONS |

Platelets:- causes aggregation, aggregated
platelets release 5-HT

4+Neuronal terminals:- 5-HT stimulates
‘nociceptive neuron endings - pain

+CNS:-stimulates some neurons & inhibits
others, inhibits release of other
neurotransmitters




5-HT RECEPTOR AGONISTS]

4+Buspirone :-5-HT1A
agonist , effective
anxiolytic

4+Cisapride:-5-HT4
-receptor agonist,
used in
gastroesophageal
reflux & motility
disorders.




5-HT RECEPTOR ANTAGONISTS |[F6]e:

+Selective 5-HT3 A
antagonist, ,
Ondansetron,antiemeti Vo

Release of

c action , for cancer T
C h e m Oth e ra py SITE OF ACTION OF 5-HT‘3 RECEPTOR ANTAGONISTS |

l

Transmission of vomit
signal via nerves from the
intestines to the brain

l

Stimulation of
the vomiting centre

l

VOMITING

——




. CLINICAL CONDITIONS IN
WHICH 5-HT IS IMPLICATED

1-MIGRAINE



SUMATRIPTAN

5-HT1B,1D &1F-
receptor agonist ,
effective in acute
migraine attack

It binds to SHT1B , In cranial
blood vessels causing
vasoconstriction & 1D & 1F
In presynaptic trigeminal
nerve causing inhibition of
pro inflammatory
neuropeptide release




- CARCINOID SYNDROME

+A malignant tumor of
\mtestmal chromaffin cells

'&The tumor releases 5-HT,
SP, PGs, kinins & histamine
causing flushing ,diarrhea,
bronchoconstriction &
nypotension

—

iy Flushing
Telangiectasia P o (63-04%)

25%

e A Cardiac disease
Bronchoconstriction —p 118 (14-41%)
(3-19%) # J‘» ‘

el : \ Cyanosis
i £ Ay (18%)

Abdominal pain
{10-55%)

+3Serotonin antagonists
(cyproheptadine, SHT2
antagonist) could be
administered to control diarrhea
Sflushing & malabsorption.

Diarrhea
o (68-84%)
Athiitis —* | {1 |
o) % Dermatis
| (5%)

A




