AUTACOIDS |

They include:

Aminoacid < Histamine
derivatives ® Serotonin

Endocrine signaling
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Hormone secretion
into blood by endocrine gland Dlstant target cells

Blood vessel

derlvatlves




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




HIST AMINE

Synthesis:- from L- histidine

/\_\\;\ /&\\
N ™ Decarboxylase N 'l\'
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CEH 3 ?Hz
H2N—g— COOH - H_N-CH_,
Histidine e - Histamine

N TS

Stored in mast cells, basophils,
ung, intestinal mucosa

Release:- during allergic
reaction, inflammatory reaction||



http://www.cityallergy.com/13-the-process-of-an-allergic-reaction/

HISTAMINE RECEPTORS|

Receptor
Type

H;

H,

H

Major Tissue
Locations

smooth muscle,
endothelial cells,
brain

gastric parietal
cells,

Cardiac muscle,

mast cells, brain

central nervous
system

mast cells,
eosinophils, T cells

Major Biologic Efiects

acute allergic responses

secretion of gastric acid

neurotransmission

regulating immune
responses




ACTIONS

Histamine stimulates
gastric acid secretion ,
through H2- receptors

+Stimulation of Hi-
receptors contract smooth
muscles, bronchioles
uterus

Increases bowel peristalsis|

FParietal cell

Bowel peristalsis 4 /




m ACTIONS

Slow IV or SC injection causes flushing of
skin ,raise temperature, increase blood flow to
the periphery, increase heart rate & CO

Rapid 1V bolus injection induces a fall in blood
pressure , an increase in CSF pressure
neadache, due to dilation of blood vessels

causes itching |
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HISTAMINE RECEPTOR BLOCKE

HISTAMINE Hi RECEPTOR BLOCKERS

Cirst generation |

Diphenhydramine ,cyclizine ,promethazine |

Second generation |

Loratidine, Citrizine, fexofenadinel




First generation

Has a Sedating effect |

Clinical uses

+ Allergic rhinitis

& Urticaria |

+ Insomnia |

+ Motion sickness|
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HISTAMINE H: RECEPTOR BLO

CKERS |

Second generation |

+ Non-sedating effect |

Clinical uses
|

llergic conditions
such as:-

Relative drowsiness

Because of their lower potential
to induce drowsiness, loratadine

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

g
NS At
e

Alleraic rhinitis
|

Conjunctivitis
Yy Urticaria
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o- RECEPTOR BLOCKERS

Cimetidine, ranitidine. famotidine |

Histamine plays an important role in the formation
and secrtion of HCI by the activity of H2 receptors

Blockers of Hz receptors
inhibit gastric acid secretion

H, receptor

Used for the treatment of

Gastritis

PARIETAL CELL

_ ] ATP
Histamine GASTRICH*
«A + [ON PUMF
cAMP K
; I H'l'

Peptic ulcers




BETAHISTINE

t} produces dilatation of blood
essels in inner ear

Used in treatment of:-

Vertigo and balance disturbances |

May produce headache and insomnia | ( @@

\
\\
4 N > /
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EICOSANOIDS

SYNTHESIS

Arachidonic acid esterified in
membrane phospholipids 1 l

physical, chemical, -
inflammatory stimuli =3l FPhospholipase Ao

Arachidonic acid

Lipoxygenases Cyclooxygenases
(LOX) (COX)

v N\

Prostaglandins
Leukotrienes Prostacyclin Prostanoids
Thromboxane




Arachidonic acid

COX.1 &0) &
“Constitutive” “Inducible”

. Prostaglandins
Prostaglandms

Pathological Physiological

A S 3

* (I cytoprotection
* Platelet activity
* Renal function

* [nflammation ¢ Renal function
* Pam * Vascular
* Fever * Tissue repair




ACTIONS OF PROSTAGLAN

They are proinflammatory

Cause vasodilatation of vascular smooth

muscle
|

Inhibition of platelets aggregation/ increase
platelet aggregation

Sensitize neurons to cause pain

nduce labor |




GLAUCOMA

PROST AGLANDIIS

i Protective Factors

&CTIONS OF

PGI2 &PGE2
dilate %
|

Glomerular

* Mucus
* Bicarbonate

—

* Gastric acid
* H. Pylori
* Ethanol
* NSAIDs
* Oxidative stress

* Blood flow to mucose

enal

™

Prostaglandins

ular

| Healthy
" 4 mucosa

k&cts on k
ltration

iActs on parietal cells of stomach to protect
gastric mucosa
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PROSTACYCLIN VERSUS THROMBOX ANE

arachidonic acids

cyclic endoperoxides (PGG2, PGH2)

prostacyciin s ygtbeta"s’é “"throm/gqxane synthetase

» antiaggregating efect » aggregagating efect
» Vasodilatation » Vasoconstriction




CLINICAL USES OF PGS ANALOGS S

Carboprost || |Induce abortion in first trimester|

_atanoprost|| [|Glaucoma |

Misoprostol || | Peptic ulcer |

Alprostadil|| [[Erectile dysfunction |

Zileuton (lipoxygenase inhibitor) |

Zafirlukast (leukotreine receptor blocker)|

Bronchial asthmal




/" HeY, CAN YoU
REMEMBER THE FORMULA
FOR NITRIC OXIDE?

w £\l S
NO release is
stimulated by 5-HT,
acetylcholine,
bradykinin & histamine

M

NOS Stimulants & Inhibitors

Activators Inhibitor
( acetylcholine hemoglobin
serotonin,
bradykinin

histamine
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ISOFORMS OF NOS |

: IS\IIS:lrcc::lsmuscle * Endothelium * Macrophages
: « Cardiac myocytes * Kupffer cells
* Osteoblasts * Neutrophils
» Osteoclasts * Fibroblasts
* Vascular smooth
muscle

Constitutive Forms Pathological
(Physiological)




NO MECHANISM OF ACTION

Combining with
naem Iin guanylate
cyclase, activating
the enzyme,
Increasing cGMP
and thereby lowering
Ca'];

Endothelial cell

|

Activates

\

L

Smooth muscle cell

GTP
Cyclic
GMP

Activates

Protein kinase G

|

Muscle
relaxation
(dilation of

blood vessels)

W




&CTIONS OF NO

Inhibition of platelet and monocyte
adhesion and aggregation

Inhibition of smooth muscle proliferation: |

Protection against atherogenesis
SYNADO ~ ,\°me 5o BACNS |
lor et /\ *2e2
Host d - -
pathoc & iv\{hm““"
... . = o9 _
Cytopl A




ACTIONS OF NOS

nNOS

* Long Term
Potentiation

* Cardiac function,
Peristalsis,
Sexual arousal

* Vascular tone,
Insulin secretion,
Airway tone,
Regulation of
cardiac function
and angiogenesis

* Embryonic heart
development

* In response to
attack by
parasites,
bacterial
infection and
tumor growth

* Causes septic
shock,
autormmune
conditions




NO IN THERAPEUTICS |

|NO donors have well established therapeutic|pts
uses e.d. in hypertension & angina pectoris

Sodium Orgaruc —
u\IO is used in patients with ri¢ " wrimiﬂe(NO) Seldenei
allure secondary to pulmona l

Smoott
Muscle

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

Sildenafil potentiates the l

action of NO on corpora Corps oot s el

cavernosa smooth muscle. It is

used to treat erectile l

dysfunction " /
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ANGIOTENSIN |

Biosynthesis |

23

converts angiotensinogen to Ag |

| Renin released from the kidney |

|ACE converts Ag | to Ag Il

(g | Angiotensinogen

2
’ Aldosterone ’
Renin ’\'P

Angiotensin- I | Anglotensml |
converting ;
enzyme
(ACE)

Anglotensm I —_, | Vasoconstriction

ACE-inhibitors |~

Renin-angiotensin-aldosterone-system




ACTIONS OF ANGIOTENSIN II

Promotes vasoconstriction directly
or indirectly by releasing NA & AD Normal  Heart Failure

Increases force of contraction of the ‘
heart by promoting calcium influx

+Increases aldosterone release — ey
sodium & water retention g —....

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

CE inhibitors:
captopril, enalapril

Angiotensin
receptor blockers
(ARBSs): losartan,
valsartan

SEATORITERA05%
“No, taking an ACE inhibitor won't

hurt your poker game.”

W
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ACE INHIBITORS

Cause a fall in blood pressure In
nypertensive patients especially those
with high rennin levels

@MN [@AL USES il?giatensin |- ,@'#P

converting- Qﬁ

Hypertension |

Cardiac failuref

Degradation
products

Following myocardial infarction




Angiotensin receptors
AT | & AT Il

AT 1 receptors
oredominate In vascular
smooth muscle,
mediate most of the
Known actions of Ang,
coupled to G proteins &
DAG

Similar uses to ACEI

Non ALE Pty

Chymese Typsin

(athepsin, Pepiicese, Tonin |

'mamn
l AGllevess (AT ﬂ)

Valsartan AI




KININS

Are Bradykinin & kallidin |

28

|Bradykinin Is formed by proteolytic cleavage of ‘

circulating proteins (kininogens)

Kallikrein

Kininogen » BRADYKININ
Kininases &Il 4@—>l

- ’cnm_mmmf

kininase Il = ACE

Inactive
peptides




ACTIONS OF BRADYKININ

+Causes pain , this effect is potentiated by [ure |
PG. Has arole in mﬂammatlon

trmiAamtAaAA laaall i+ AlilAatAamn AvbAaviaAalAA T . Nl\lf\f\lﬁf\"':f)n

A

arbitrary

O scale ty
o v..:r'”"""""‘*:) exposed ' ©
F | Q-\;u,' ..',o-".\‘ . ]

blisten I
base ‘

l‘( AN
e

drugs applied | | |
Ul topically to | | )NQg

—— blister base | | I

O |
T~ PGE, BK PGE,
S +
BK
SLUI\JLIUII Il QAT VVIAYy O OL I 1 |I

- /



RECEPTORS & CLINICAL USES

+Receptors B1 & B2 |

+B1 inducible under condition of inflammation |

+Low affinity to bradykinin |

+B1 receptor plays a significant role in
Inflammation & hyperalgesia

+B2 constitutive |

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




THERAPEUTIC USES |

+NO current use of bradykinin

+Increased
bradykinin is
Implicated in the
therapeutic
efficacy and
cough produced
by ACEISs

Bradykinin
pathway

Bradykinin

Blood pressure
decreases

L - L
kinins

ACE
(from lungs)




SEROTONIN [5HT] |

Serotonin is synthesized from the amino
acid L-tryptophan

+
Indole ring NH; "

|
\ CH,CHCO, 'f""3

Trp CHQCHCOg' CHZCH2NH2
N | hydroxylase HO HO \
N | —- A Decarboxi_ﬂ%e
H 02 N N
H H
Tryptophan S-Hydroxy- co, 5-Hydroxy-
(Trp) tryptophan tryptamine (5-HT);
Serotonin
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SEROTONIN [5-HT] |

DISTRIBUTION |

1] Intestinal wall ,in
chromaffin cells ,in neuronal
cells in the myenteric plexus

. Entero-
_—_— chrom-
- affin

(alg™
e

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

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




SEROTONIN [5-HT]

L 5-HT receptors ‘ L 5. H4T3




ACTIONS OF 5-HT «,

GIT:-5-HT increases motility | u
+Contracts uterus bronchiole ‘ €
Smediated - Dition
.other smooth muscles o
| J
+Blood vessels:- .
+Contracts large vessels by a Pt | 4?‘“‘“‘”"
direct action & relaxes other
vessels by releasing NO LS
Increases capillary pressure &
permeability




5-HT ACTIONS

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

+Neuronal terminals:- 5-HT stimulates

nociceptive neuron endings - pain

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




+Buspirone :-5-HT1A
agonist , effective
anxiolytic

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




+Selective 5-
HT3 antagonist,
Ondansetron,
antiemetic
action , for
cancer
chemotherapy




. CLINICAL CONDITIONS IN
WHICH 5-HT IS IMPLICATED

1-MIGRAINE


https://en.wikipedia.org/wiki/File:Migraine_aura.jpg

SUMATRIPTAN

5-HT1D, 1B &1F-
receptor agonist ,
effective In acute
migraine attack

t binds to 5HT1B , in cranial
nlood vessels causing
vasoconstriction & 1D & 1F
IN presynaptic trigeminal
nerve causing inhibition of
oro inflammatory
neuropeptide release




2- CARCINOID SYNDROME

+A malignant tumor of
mtestlnal chromaffin cells
“The tumor releases 5-HT, oy — wan
SP, PGs, kinins & histamine (...
causing flushing ,diarrhea, e — e
pronchoconstriction & i
nypotension g

i
+Serotonin antagonists _— st
(cyproheptadine, SHT2 ™ ™ tet
antagonist) could be
administered to control diarrhea
flushing & malabsorption.
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