
DRUGS USED TO TREAT 
ALLERGIES 

(HISTAMINE AND ITS 
ANTAGONISTS) 

             



I. Histamine biology 

 

An ethylamine endogenously formed by the 

decarboxylation of the amino acid histidine by 

histidine decarboxylase.  Histamine is located in 

the central (hypothalamic neurons) and enteric 

(GI tract) nervous systems; tissue (mast cells – 

skin, bronchial mucosa, intestinal mucosa); and 

blood (basophils).   

 

Histamine is released by neural and immunologic 

stimulation (see figure below). 
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Other methods of Histamine 

release: certain therapeutic agents 

–antibiotics, vancomycin, 

bradykinin, substance P, non-

specific cell damage – urticaria 

associated with scratching    

 

Metabolized by two different 

pathways and the metabolite N-

methylhistamine in urine is a more 

accurate index of endogenous 

histamine levels. 



There are four types of histamine 

receptors.  H1 and H2 receptors are 

located post-synaptically; H3 

presynaptically.  All are found in the 

brain.  In the periphery H1 and H2 

receptors have a distinct distribution: 

 

H1 - Smooth muscle, endothelium. 

H2 - Gastric mucosa, cardiac muscle, 

vascular smooth muscle. 

H3 – Presynaptic  

H4 – blood cells in bone marrow and 

circulation – mediate chemotaxis of 

eosinophils & mast cells. 



II. Physiological Effects of Histamine 

 

A. Cardiovascular (H1 and/or H2 receptor 

mediated) 

1. vasodilation of arterioles and 

precapillary sphincters 
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2. hypotension and reflex 

tachycardia 

3. increased permeability of 

postcapillary vessels; 

transudation (H1 receptors) 

4. flushing, sense of warmth and 

headache result 

 



B. Gastrointestinal Tract 

 

1. gastric acid secretion by activation of H2 

receptors on parietal cells 

2. contraction of GI smooth muscle (H1 

receptors) 

 

C. Bronchoconstriction (H1 receptor mediated) 

 

D. Stimulation of peripheral nerve endings (H1 

receptor mediated): itching and red flares 



E. The "triple response" to histamine in 

skin (predominantly H1 mediated) 

 
1. R e d d e n ing: dilation of small vessels 

2. Red irregular flare with itching; stimulation 

of nerve endings.  

3. E d e matous wheal: separation of endothelial 

cells permitting transudation.  
 



III. Treatment of Allergy:  H1 Histamine 

Antagonists 

 

A. Three types of drugs are used 

clinically to block histamine actions. 

 

1. Physiological antagonists, 

especially epinephrine, have 

airway smooth muscle actions 

opposite to those of histamine 

but act at different receptors 2-

adrenergic receptors.  REM: Also 

blocks histamine release. 
 



2. Release inhibitors, such as cromolyn sodium and 

nedocromil, reduce the degranulation of mast cells resulting 

from antigen-IgE interaction.   

  

 2-adrenergic agonists, such as metaproterenol, appear to 

reduce histamine release while producing bronchodilation.  

 

 Cetrizine (Zyrtec) also inhibits histamine release 
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3. Receptor Antagonists competitively bind to histamine 
Receptors thereby blocking the actions of histamine. 



B .  H 1 Antagonists are used primarily in the 

treatment of allergic rhinitis and 

urticaria (hives) and motion sickness.  

These drugs are not useful in the therapy 

of bronchial asthma.  Because many of 

the H1 antagonists are not selective they 

have other applications.  A large number 

of the 20 plus H1 blockers are available 

OTC either alone or formulated with 

other drugs as "cold pills" and sleep 

aids.  

New recommendation: “Cold” medications	

containing these- NOT to be used in children <4 yr	




H1 antagonists are readily absorbed 

from the GI tract and are widely 

distributed throughout the body.  

Most are extensively metabolized in 

the liver, and form active 

metabolites.  The H1 blockers have 

a duration of action of 4-6 hours. 



The newer drugs have longer durations 

of action (12-24 hrs) and are less lipid 

soluble.  Thus, they do not cross the 

blood brain barrier to any large degree 

and are less sedating.  The newer drugs, 

however, are more expensive. 

	
 	
 	
 	
 	
Contraindications	

Fexofenadine (Allegra): Glauc, Urin reten, MAO inh	

Loratadine (Claritine): Pregnancy, Lactation	




The tricyclic anti-depressant Doxepin (Sinequan®)	

is one of the most potent anti-histamines available.	

It is approx. 800 times more potent than 
diphenhydramine.	

	

Used in treatment of chronic urticaria when other H1 
antagonist have failed. Has anti-cholinergic actions 
and is best tolerated by individuals who have 
depression.  In non-depressed patients may cause 
disorientation and confusion.	




H1 Antagonists 
Drugs Usual 

Adult Dose  

Anti-cholinergic 

Activity 
Comments 

First Generation Antihistamines 

Ethanolamines 
  Carbinoxamine (Clistin) 

4-8 mg +++ 
Slight to moderate 
sedation 

Dimenhydrinate (salt of 
diphenhydramine) 
(Dramamine) 

50 mg +++ 
Marked sedation; anti-
motion sickness 
activity 

Diphenhydramine 
(Benadryl, etc) 25-50 mg +++ 

Marked sedation; anti 
motion sickness 
activity 

Doxylamine 
1.25 – 25 

mg 
nd 

Marked sedation; now 
available only in OTC 
“sleep aids” 

Ethylaminediamines 
Pyrilamine (Neo-
Antergan) 

25 – 50 mg + 

Moderate sedation; 
component of OTC 
“sleep aids” 

Tripelennamine (PBZ, 
etc) 

25 – 50 mg + 
Moderate sedation 

Piperazine 

derivatives 
  Hydroxyzine (Atarax, 
etc) 

15 – 100 
mg 

nd 

Marked sedation 

Cyclizine (Marezine) 
25 – 50 mg - 

Slight sedation; anti-
motion sickness 
activity 

Meclizine (Bonine, etc) 
25 – 50 mg - 

Slight sedation; anti-
motion sickness 
activity 

Alkylamines 
  Brompheniramine 
(Dimetane, etc) 

4 – 8 mg + 

Slight sedation 

Chlorpheniramine 
(Chlor-Trimeton, etc) 

4 – 8 mg + 

Slight sedation; 
common component 
of OTC “cold 
medication” 



Undesirable side effects and toxicity of the H1 blockers

are  not common

anorexia, nausea, vomiting, constipation, diarrhea,

epigastric distress, decreased alertness, impaired ability to

concentrate, drowsiness, and muscular weakness.

Blood dyscrasias (eg, leukopenia, agranulocytosis,

thrombocytopenia, hemolytic anemia) occur rarely.

Overdosage is accompanied by anticholinergic effects: dry

mouth, palpitations, chest tightness, urinary retention,

visual disturbances, convulsions, hallucinations, and, later,

respiratory depression, fever, hypotension, and mydriasis

(dilation of the pupil) - often most problematic in the

elderly.



Diphenhydramine and other anti-histamines with strong 

anti-cholinergic action are relatively contraindicated in 

patients with asthma and chronic obstructive pulmonary 

disease (COPD), especially during acute attacks, because 

anticholinergic actions may thicken secretions and reduce 

expectoration.  



Treatment of Anaphylaxis: 

 

For mild reactions (eg, generalized pruritus, 

urticaria, angioedema, mild wheezing, nausea, and 

vomiting), epinephrine. If an antigen injected into an 

extremity caused the anaphylaxis, a tourniquet should 

be applied above the injection site and epinephrine 

injected into the site to reduce systemic absorption of 

the antigen. A second injection of epinephrine 

subcutaneously may be needed. After symptoms 

resolve, an oral antihistamine should be given for 24 

hours. 



For more severe reactions, with massive 

angioedema but without evidence of cardiovascular 

involvement, adult patients should be given 

diphenhydramine 50 to 100 mg IV in addition to 

epinephrine. When the edema responds,  long-acting 

epinephrine can be given for its 6- to 8-h effect; an 

oral antihistamine should be given for the next 24 h. 



The most severe reactions usually involve the 

cardiovascular system, causing severe hypotension and 

vasomotor collapse.  

 

IV fluids should be rapidly infused and the patient should 

be recumbent with legs elevated.  

 

Epinephrine should be given slowly with close observation 

for development of side effects, including headache, 

tremulousness, nausea, and arrhythmias.  

 

The underlying severe hypotension may be due to 

vasodilation, hypovolemia from loss of fluid, myocardial 

insufficiency (rarely), or a combination of these.   

 

When all the above measures have been instituted, anti-

histamines may then be given for treatment of slow-onset 

urticaria, asthma, laryngeal edema, or hypotension. 



 

Generic Name Trade Name Mechanism T½ hrs Elimination Benefit 

Diphenhydramine Benedryl H1 antagonist – 1
st
 

generation 
4-6  hepatic OTC 

Chlorpheniramine Chlor-

trimeton 

H1 antagonist – 1
st
 

generation 

4-6 hepatic OTC 

Fexfenadine Allegra H1 antag. – 2
nd

 

generation 

12 hepatic BBB/hrs 

Loratidine Claritin H1 antag. – 2
nd

 

generation 

24 hepatic BBB/hrs 

Citirizine  Zyrtec H1 antag. – 2
nd

 

generation 

12-24 hepatic BBB/hrs 

OTC = over the counter medication 

BBB = reduced transfer across the blood brain barrier 
 


