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Objectives

*What 1s histamine?

*Histamine releasers

*Clinical symptoms associated with histamine release
*Histamine receptors and its pharmacological actions
*Drugs antagonizing histamine actions

*What are meant by antihistamines?

*Clinical uses of antihistaminics

*Adverse effects of antihistaminics

*Classes of antihistaminics



) (7 Histamine........o. v

.HiStamine iS an endogenous S“bStance (there isn’t any synthesized drug called
histamine) SyntheSiZQd, StOl‘Ed and released in our bodies from:
(a)mast cells, which are abundant 1n the skin, GI, and the

re Sp irat()ry traCt secrete largest amounts of histamine
(b) basophils 1n the blood
(c) some neurons 1n the CNS and peripheral NS

Histamine is an autacoid just like eicosanoids; produced and act locally near the site of its release upon certain triggers like inflammation in allergies—> 1
need drugs to treaf it by antagonizing histamine.
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Major Histamine-producing Cells
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Minor Histamine-producing Cells

Dendritic Cells T Cells

In allergies, histamine can be released by:

1) Antigen (Ag) [Ex. food, cold, dust
mite ...] 2 binds antibody (Ab) 2>
forming[Ag- Ab complex\leading to
a reaction (rxn) producing IgE >
IgE binds receptors on the surface
of mast cells or basophils 2>
degranulation of mast cells or
basophils by the action of Calcium
2 Iﬂ (Ca 2+).|[IgE- mediated (dependent)
= release, immunological release].
AP

)(Enterochromaffln llke\(ECL)
¢ells in GIT producehistaming and
(SHT) by similar
mechanism but due to the action of
substances that raises the HCI

| concentration lik and
=") (somatostatin Jrather than the IgE-
dependent release. [Chemical
release, non-immunological, non-
IgE- dependent release, non- allergic
release, no Ag- Ab rxnsj.

Histamine Release

Macrophages Neutrophils Epithelial Cells

3) Other chemical release ways include acting on
O - & ( Q * its own receptors on neurons (hlstamlnerg©
e, -’0/. (nerve endings):
That being said: drugs can release histamine by either: * _Morphine: Mu (p) opioid receptors
1) Immunological release (IgE mediated) in allergies:|penicillin om bovine [cows] or *  Serotonin: SHT-3 receptors.
porcine [pigs—> even if it’s the closest to human onesJ. ; *  Hallucinogens like cannabis: lambda receptor.
2) Chemical release: morphine, cannabis ... through acting on their receptors. UW
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* mast cell & basophils are degranulated when exposed to the
appropriate antigen (bacterial toxins, venom, cold, food, some

drugs)

-themical Release (non- immunological) : by drugs: like
morphine, vancomycin & Curare suomscur ocer, X-ray contrast/

me dla ay lead to fatal anaphylactic shock; dyes used in X- ray must be tested before it’s administered. B %
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Clinical Symptoms Associated With
.. Histamine Release

« Amount released- related side effects:

uee  *mild/cutaneous * Skin reactions: erﬂhen}a/(r?‘i“ess)’ 11}110)3@ w9, and/or
itchin shopb

waerate o 111d tO Moderate .npskin  reactions, » e st tachycardia)
- = . :
dysrhythmias, moderate fhypotension), 3 respiratory rxns:

ol @;,ﬁﬂ D ycl/ K

mlld }/6 Spll’atOI'y diSthSﬁ(manifested as\bronchospasm) -> still under control
. . e j?p
Massive @ Severe/anathIaCtlc (SCVGI‘G }DIPOtenSIOmollowed by syncol;lle and shock,

ventricular fibrillations, cardiac arrest,

bI'OIlChO SpaSIn, I‘GSpll‘atOI'y arrc St as a result of anaphylactic shock

Vg



Urticaria (Hives)

Honeycomb like appearance
— Y i Severe VD and increased permeability
e —— = —

Angioedema




Histamine Receptors: Distribution and
F“HCtion (this is the original slide, details are split in the next two slides)

*Histamine has four histamine H,, H,, H;, & H, G-protein
Lcoupled/receptors: | ﬁ

*HI — Smooth muscle fibers, endothelium, CNS, nerve endings:

*Bronchoconstriction, vasodilation (relaxation of precapillary sphincters), motion sick, memory
and wakefulness, increasing secretions of exocrine glands, sever itching

*H2 — gastric parietal cell, heart, mast cell:
* Regulate gastric acid secretion, positive inotropic, inhibition of IgE-dependent degranulation
(negative feedback).

*H3 - CNS cells, and some in peripheral NS. Presynaptic:
* feedback 1nhibition of histamine synthesis and release. They also control release of DA, GABA,
ACh, 5-HT & NE

*H4 - Highly expressed in immune cells: immunity modulation



Histamine Receptors: Distribution and
Function

*Histamine has four histamine H,;, H,, H;, & H; G-protein
coupled receptors:

*H1 — Found in: Smooth muscle ﬁberS(found in bronchi, BVs and exocrine glands. Histamine always causes VC except [1% exception] in
BVs’ endothelium = VD. Why the controversy? Because they stimulate different second messengers—> different actions), endothelium, CNS

(histamine increases the release of Ach and glutamate; the latter is the main excitatory neurotransmitter in CNS producing alertness and stimulated
memory. Antihistaminic drugs=> drowsiness 4 I1IEFVE endingS(subcutaneous sensory neurons—> itching).
- causing: Bronchoconstriction ronchospasm= respiratory faitlure), vasodilation (relaxation of precapillary
Sphincters these sphincters control the blood going from arteries to veins. Normally, 90% of them are closed and only 10% are open but upon
histamine stimulation, 100% of them will open causing = pooling of blood from arteries to veins = hypotension-> syncope-> shock),
treating motion SiCk(NV when in circular motion; it’s caused due to endolymph movements in all directions = sending lots of signals to
cerebellum through vestibulocerebellar pathway - no balance. We treat it with either histamine blockers or muscarinic blockers like scopolamine and
atropine), memory and wakefulness, increasing secretions of exocrine glandsaacrimal > tears, nasal> discharges
and bronchial-> secretions), SCVCT 1tch1ng .



Histamine Receptors: Distribution and
Function

*Histamine has four histamine H;, H,, H;, & H, G-protein
coupled receptors:

*H2 — gastric parietal cell, heart, mast cell:
¢ RCgUlate gaStriC acid secretion (GIT module, H2 blockers are used for peptic ulcer), pOSitiVe iIlOthpiC (increases
contractility, of no clinical application), inhibition of IgE-dependent degranulation (of no clinical application)

(negative feedback).

*H3 - CNS cells, and some in peripheral NS. Presynaptic:
* feedback inhibition of histamine synthesis and release. They also control release of many
neurotransmitters like: DA, GABA, ACh, 5-HT & NE. these drugs are still underdevelopment and no released to the market.

*H4 - Highly expressed in immune cells: immunity modulation. These drugs are still underdevelopment and no

released to the market.



Molecular biology of H1 receptors

J Vasodilatation 1s via endothelial H; receptors
*H, stimulation — Increased intracellular Ca?* — Activation of PLA, —

PGI, & NO production — Diffusion to smooth muscles — vasodilatation i

calcium was the initial step = VD

dContraction of bronchi, intestine and other smooth muscle fibers
occur via stimulation of PLC juspneivese c-coupled H; receptors followed by
IIlCI'CaSGd IP3 inositol triphosphate & DAG diacylglycerol: IIlCI'GaSIIlg lIltI'aCCHlllaI' C3.2+ if calcium was

the last step 2 VC
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-0 =2 Triple Response of Willis

Subdermal ... 50 hiStamine injection causes:

| menio| Red spot(few mm ....) in seconds: direct/vasodilation/effect,

H1 receptor mediated i

2. afterawhile,Flare (lcm bey0nd Site of injection > outside the center): aXOnal I'eﬂeXeS (irritation to
T o (CkeT ) V] cls=UP Ly Ry o C
= sensory subcutaneous nerves = itching) ’ lndlreCt VaSOdllathn, and ltChlng, Hl receptor
mediated |
3. oy Wheal ofcaerwne 1-2 min) same area as original spot, edema due

to increased capillary permeability, H1 receptor mediated

The three of them combined will give the honeycomb appearance of urticaria (hives).




U} S

-~ " PDrugs antagonizing histamine actions
¢ 1 = PhYSlOlOglC antag()nl Sm? When two drugs act on same target but at different receptors producing antagonizing effects:

Ex. Histamine on H1 receptor and adrenaline on alpha 1 receptor (the@'e saving in anaphylactic shock). I may also give anti- histamine and CS.
T

*2- Mast Cell Stabil1Zers e cazrmig= no a2+ entry t mast clis > no mast cells degranutation. Only two drugs are i
wis aass: (CTOMOLYN N sodium . KETOTITET)v01 0 b contusea with the known ctcium channe blockers (CCB3) or hypertension

*3- Recéﬁtor antagonism:

*H1 Receptor Antagonists (' and 2 generation)

*H2 Receptor Antagonists (Ranitidine, Cimetidine) v used o peptic uicer cases

*H3 Receptor Agonist and Antagonists (potential new drugs being

developed)

*4- Immunotherapy ( desensitization). imppens i citer o 2 ways

A) If the allergen is known: Ex. Egg, gradual exposure by giving doses of eggs’ Ag produced by big pharma -> tolerance to this
Ag (it explains why most people have their childhood allergies disappeared at later ages of life).

B) If the allergen is unknown: a prepared Kit of different allergens will be tested on the forearm, one rxn happen to any of them
it’s now known and we can carry on the same procedure in A.




What is an antihistaminic?

Contrary to the common belief, when we say antihistaminic we only refer to H1 blockers not the H1, H2, H3 and H4 blockers altogether.
(this is the original slide, details are split in the next two slides)

A drug that reduces or eliminates the effects mediated by histamine

The term antihistamine only refers to H, r r antagoni

* Antihistamines compete with histamine for binding sites at the receptors
competitive antagonists. I

* Antihistamine cannot remove the histamine 1f 1t 1s already bound

*More effective iﬂ} preventing the actions of histaming rather than reversing

tth (It prevent its release but once histamine is released it can’t be removed; that’s why it:
'ShOU.ld be glVen(éarly 1Il tl'eatment, ibefOI'G massive amounts of histamine are released and all the
histamine binds to the receptors

/a 1ISm ZJ“’
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Clinical Uses of Antihistamines

(this is the original slide, details are split in the next two slides)

1- Allergy: (both 1st and 274 generations)
» Allergic rhinitis (common cold)
*Allergic conjunctivitis (pink eye)

» Anaphylactic reactions (severe allergies)
Allergic dermatological conditions:

*A- Urticaria (hives) -
*B- Angioedema (swelling of the skin) \
*C- Pruritus (atopic dermatitis, insect bite

*2- Motion sickness, vertigo (first generation H;-antihistamines)
*3- Sedative/sleep aid (15t generation)

*4- Carcinoid syndrome: cyproheptadine




Clinical Uses of Antihistamines

*1- Allergy: (both 1st and 24 generations)
*Allergic rhinitis (common cold)
*Allergic conjunctivitis (pink eye)

* Anaphylactic reactions (severe allergies)

Allergic dermatological conditions:

*A- Urticaria (hives)

*B- Angioedema (swelling of the skin)

*C- Pruritus (atopic dermatitis, insect bites)

We can say that H1 and H2 blockers can be used in almost all allergic conditions except [2"¢ exceptlon bronchlal asthma, s there are roughl 30- 40

(receptors other than histamin€Yhistamine isn’t the main one) -> it would be of a very little -if any- medical use but it will deflnltely cause side effects.

e g
_ Bunthacanstichin




o)

2o~ Clinical Uses of Antihistamines —» @

m interral  ear
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° ° &7? ?%jl\y H /
02 MOthll SleIleSS cept [374 exception] Méniére's disease because it has different patho{)/lvllg, —

Vel'tigO by blocking both M1 and H1 receptorse ((ﬁI'St gCIlCI'atIOIl Hl -antlhIStamlIl wis

because it’s the only generation capable of crossing blood brain barrier (BBB) fully to reach the cerebellum )

03 /Sedatlvelsleeﬁald (1 st &eneratl()ﬂ The only one capable of crossing BBB to cerebellum. Q\?ﬂ f)/;?
Cal‘Canld Syndrom@(carcmmd tumors are cancers of ECL (produces histamine and serotonin, )Lﬂ\\, ﬂfﬂw lo o

locally malignant, and can only metastasize within its original sites (liver, pancreas or intestines but never far away). As it w{;}})]f/}_ >
causes increase in serotonin = flushing and diarrhea (carcinoid syndrome). There is only one drug useful from antihistaminic B XV

for this case which is. CypI'Oheptadlne (Both SHT-3 and H1 receptor blocker). (V B @U‘

ECL)mata%‘fﬁs"l Y TR P
W st (Flshag {efito

hstamiC
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Adverse effects
*Associated with the |ﬁrst generation H1-antihistan@nd due to their lack
B

of selectivity for the(H,
¢ I-LSedati(y° Hlpophlhc paSS BBB it is contraindicated (CI) in cases where full alertness is needed: drivers, students ...

‘EXCITATION and convulsions ln Chlldren under years age (atrOplne llk SN
*2-/Atropine-like actiony w

Symptoms of atropine- like action can be summed in: & sl L 55 o 485N A gl

*Blurred vision ¢, dry mouth waw | urine retention c..(esp. old age. esp. in mates aue to prostate entargement),
glaucoma w;-(0ld age) and tachyeardia g . Al

* 3-(Alpha blocking action} or orthostatic YPOLeNSion (rowsiness upon sunding) aNd tachycardia

*4- [ Serotonin blocking act@ (cyproheptadine): weight gain, dry mouth,

drowsiness Wfﬁf - |

*5- Newer second generation Hl-antihistamines are more selective for the M iev W

peripheral histamine receptors and have less side effects, BUT - fﬂ )

*Serious types of arrhythmias(fatal)[euticuararrnyimias; (Torsad - de poi @ngm W
pI’OlOIlgatlon Of QT‘ lnterval aStemIZOIG (1& blocks potassium channeTg in hearts). 6 sites deaths around the world where due to its use.
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First generation H, receptor antagonist

{Mepyramine
«Diphenhydramine: | @_]

» Oldest o
* Available over the counter

* Because 1t induces sedation, 1t’s used 1n nonprescription sleep aids
‘Dimenhydrinate: Anti-emetic 1 motion sickness

* Cyclizine:{ motion sickness @
*Cetirizine (Zyrtec) :an is afe to use in children as young a8 2 ibecause
Zan only cross BBB slightly > simple if any sedafion. For this reason some textbooks may classiy It as sccond gencration.

* Cyproheptadine co carcinoia synarome

(a(Ci ﬁOI'ﬂﬁ\\\
Syl f .




e Levocetirizine:

* ThlS dl‘ug IS the aCtheﬁenantlomer (mirror reflection) Of Cthlelné better efficacy and lower side effects of Levo.

——

 Also 1t 1s not metabolized and 1s likely to be safer than other drugs due to a lack
Of p0881ble dI'ug lnteraCtIOIlS (Of higher efficacy and lower side effec?‘

e It de%s—ﬁe{—@ghtly cross the BBB/and ée%s—ﬂefeﬁlg htly ‘cause significant

drowsiness [BYJu's @W}ﬁ)}
Mirror Mirror
CH, CH, CH, CH,
H——OH | HO——H H——OH | HO——H
Br——H H——Br H—p—Br Br——H

CH CH CH CH

3 3 3 3



_Second generation H;-receptor antagonists

*These are the newer drugs and they are much more selective for the
peripheral Hl-receptors involved in allergies than to the Hl-receptors in the
CNS

*Therefore, these drugs provide the same relief with many fewer adverse side
effects

*They are less lipophilic than the first generation drugs, therefore they do not
cross the BBB as readily
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1st generation

- Short to intermediate
action 1.3 mes daily
- BBB cross "

- Sedative action

.- Produce anti muscurnic
side effects

o /» Also block auonomic
receptors

Cheap

TE
=

2"d generations

Long acting
Once daily?Y ),

- Poor penetration ]
- No
* No

« No

RelativelﬁZexpensii j > !




Second generation H,-receptor antagonists 2.

Astemizole &@glafdi,ng

‘Have ?en taken off the market in most countries because of

adverse [interactions Ywith erythromycin and ketoconazole (

s M1CTOSOMal enzyme mhibitors)and ... effects on cardiac

=) . .
potassium channels /(] g 5 e F ff"mm 3

Q(’Loratidina ]dCSlOI'atadiIle )(active metabolite of

Loratidine; Desloratadine is of higher potency and lower side effects.




*These drugs are derived from second generation antihistamines
*They are either the active enantiomer or metabolite of the
second generation drug designed to have increased efficacy and
fewer side effects

[*Fexofenadine J(the [a/ctive metabolite of terfenading/r.euan
s g and ver s ), Was approved in July 1996




Cuss, F.M. “Beyond the histamine receptor: effect of antihistamine on mast
cells.” Clinical and Experimental Allergy Review 1999; 29: 54-59.

Devalia, J.L. and R.J. Davies. “Effect of antihistamines on epithelial cells.” Clinical
and Experimental Allergy Review 1999; 29: 64-68.

Mosges, R. and N. Krug. “Efficacy of antihistamines: from the precision of
challenge models to the alchemy of clinical practice.” Clinical and Experimental
Allergy Review 2006; 6: 20-24.

Tillement, J.P. “Pharmacological profile of the new antihistamines.” Clinical and
Experimental Allergy Review 2005; 5:7-11

http://www.netdoctor.co.uk/medicines/100002712.html

http://www.drugs.com

http://en.wikipedia.org/wiki/Antihistamines

http://www.drugbank.com







