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Abstract:  

Introduction: Antihistamines are the mainstay of treatment for allergic disorders. Anti-histamines are broadly 

classified as first-generation antihistamines and second-generation antihistamines. These agents are effective H1-

receptor antagonists and highly lipophilic and readily cross the blood-brain barrier, causing a considerable amount 

of sedation. The second-generation agents are more lipophobic in nature and possess different ionic charges than the 

first-generation antihistamines. This makes them less likely to cross the blood-brain barrier causing little sedation. 

Patients treated with the first-generation agent diphenhydramine were found to have significant performance deficits 

on tests of divided attention, working memory, vigilance, and speed compared to those with the second-generation 

antihistamine. The sedative effects of the first-generation agents persist well into the next day and thus can potentially 

interfere with daytime performance and safety even when taken the night before. It is therefore recommended that 
patients whose occupations require vigilance, divided attention, or concentration receive only second-generation 

antihistamines. 

Aim of the study:  The aim of the present view is to assess the effects of anti-histamine on mood.  

Methodology:  The review is a comprehensive research of PUBMED since the year 1998 to 2014 

Conclusion 
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INTRODUCTION: 

Its been more than a century since the discovery of 

histamine 1 and more than 70 years since the 

pioneering studies of Anne Marie Staub and Daniel 

Bovet leading to the discovery of the first 
antihistamine2. Histamine is one of the main 

inflammatory mediators in many disorders such as 

pruritus. Both classic and new-generation 

antihistamines are proven to be equally effective and 

commonly used for their treatment. The treatment for 

chronic pruritus lasts longer than six weeks and has an 

impact on the patient’s quality of life [1,2] 

 

The adverse effects can be severe enough to interfere 

with work and restful sleep. However, the new-

generation antihistamines such as cetirizine, 

loratadine, fexofenadine cause lesser adverse effects, 
leading to improved patient compliance. [1] 

 

Histamine H1 Receptor 

The histamine H1-receptor in humans is a member of 

the superfamily of G-protein coupled receptors which 

represent at least 500 individual membrane proteins 

sharing a common structural motif of 7 

transmembrane and helical segments.[3] (Fig. 1. A). 

The gene on histamine H1-receptor encodes a 487 

amino acid protein with a molecular mass of 55.8 kDa. 

The introns are absent in the H1-receptor gene that 

indicates that only one receptor protein is transcribed 

with no splice variants. The histamine H1-receptor, G-
protein coupled receptors, is regarded as “cellular 

switches,” which exist as an equilibrium, the inactive 

or “off” state and the active or “on” state. At H1-

receptor, histamine cross-links sites on transmembrane 

domains III and V to stabilize the receptor in its active 

conformation; this causes the equilibrium to swing to 

the on position (Fig. 1B). H1-antihistamines, not 

structurally related to histamine, do not antagonize the 

binding of histamine. Instead, it binds to different sites 

on the receptor and produces the opposite effect to that 

of histamines such as cetirizine, crosslinks sites on 

transmembrane domains IV and VI to stabilize the 
receptor and shift the equilibrium to an inactive state 

or the off position (Fig. 1C). Thus, H1-antihistamines 

are inverse agonists and not receptor antagonists since 

they produce the opposite effect on the receptor to 

histamine. Thus the preferred term to define these 

drugs is “H1-antihistamines” instead of “histamine 

antagonists.”[4,5] 

 
 

Figure showing a histamine H1-receptor in a membrane showing the 7 transmembrane domains. Histamine 

stimulates the receptor after its penetration into the central core of the receptor. B, A surface view of an 

activated receptor with histamine linking domains III and V. C, A surface view of an inactive receptor with 

cetirizine linking domains IV and VI.[6] 
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Generations of Anti-histamines: 

First Generation Antihistamine 

The first-generation H1-antihistamines are derived 

from the same chemical stem from which cholinergic 

muscarinic antagonists, antipsychotics, tranquilizers, 
and antihypertensive agents are developed. These 

drugs have poor receptor selectivity and often interact 

with receptors of other biologically active amines 

causing anti–alpha-adrenergic, antimuscarinic, and 

anti-serotonin effects. However, their major drawback 

is their ability to cross the blood-brain barrier and 

interfere with histaminergic transmission. Histamine is 

a neuro mediator in the human brain which contains 

64,000 histamine-producing neurons present in the 

tubero-mamillary nucleus; these neurons stimulate 

H1-receptors in all of the major parts of the 

cerebellum, cerebrum, posterior pituitary, and spinal 
cord, where they increase arousal in the circadian 

sleep/wake cycle, memory and reinforce learning. 

They have roles in fluid balance, control of body 

temperature, suppression of feeding, control of the 

cardiovascular system, and mediation of stress-

triggered release of adrenocorticotrophic hormone and 

endorphin from the pituitary gland. [7-9]   

 

Thus, antihistamines crossing the blood-brain barrier 

may interfere with all of these processes. The release 

of histamine during the day causes arousal, whereas its 
decreased production at night results in a passive 

reduction of the arousal response, hence when taken 

during the day, first-generation H1-antihistamines 

frequently cause daytime somnolence, sedation, 

drowsiness, fatigue, and impaired concentration and 

memory. When taken at night, first-generation H1-

antihistamines increase the latency to the onset of 

rapid eye movement sleep and reduce the duration of 

rapid eye movement sleep. The residual effects of poor 

sleep, including impairment of attention, vigilance, 

working memory, and sensory-motor performance, 

still persist the next morning. [7-9]  

 

The wake-promoting effects of histamine are mediated 

by histamine H1 receptors in the central nervous 

system (CNS). They penetrate the blood-brain barrier. 

Their proclivity to interfere with neurotransmission by 
histamine at CNS H1-receptors causes drowsiness, 

somnolence, sedation, and fatigue leading to 

impairment of cognitive function, memory, and 

psychomotor performance. [10] 

 

New-generation antihistamines are more H1 selective 

than the classic antihistamines and known to have no 

anticholinergic effects; this may result in less sedation 

and few other antihistaminic side effects. Hence they 

are minimally sedating or non-sedating because of 

their limited penetration of the blood-brain barrier. It 

is very well known that classic H1-antihistamines in 
doses commonly recommended for treatment 

frequently lead to somnolence, sedation, drowsiness, 

fatigue and impaired memory, and psychomotor 

performance.[10] 

 

Second Generation Antihistamine: 

Another major milestone in antihistamine 

development occurred in the 1980s with the 

introduction of second-generation H1-antihistamines. 

Second-generation antihistamines are minimally 

sedating or non-sedating because of their limited 
penetration of the blood-brain barrier.[11] 

 

These drugs are highly selective for the histamine H1-

receptor and show no anticholinergic effects. 

Therefore, when choosing an H1-antihistamine, 

patients seek a few attributes such as good efficacy, 

rapid onset of action, a long duration of action, and 

freedom from unwanted effects of sedation. Some of 

these attributes may be predicted from preclinical and 

pharmacokinetic studies; it is definitively established 

in a clinical environment only. [11] 
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Table showing the sedative side effects among first and second antihistamine drugs [12] 

 

Assessment instruments for effects of antihistamine 

on mood [13] 
1. Pittsburgh Sleep Quality Index (PSQI) 

2. Epworth Sleepiness Scale (ESS) 

3. Van Dream Anxiety Scale (VDAS) 

4. Profile of Mood States (POMS)  

5. Udvalg f ü r Kliniske Undersogelser (UKU) 

 

Antihistamine treatment, either with classic or with 

new-generation antihistamines, was carried out for a 

period of time regularly once a day, regular therapeutic 

doses and, preferably mentioned, the specific drugs 

that were given as follows: 15 patients were given 
pheniramine maleate 22.7 mg 3 times a day; 16 

patients: hydroxyzine 25 mg/day; 15 patients: 

cetirizine 10 mg/day; 15 patients: desloratadine 5 

mg/day; 15 patients: levocetirizine 5 mg/day; and 16 

patients: rupatadine 10 mg/day and patients were 

evaluated with the ESS, PSQI, VDAS, POMS, and 

UKU. [13] 

 

Pittsburgh sleep quality - Buysse et al. (1989) - The 

PSQI is a self-administered questionnaire that assesses 

sleep quality and disturbances. Nineteen equally 

weighted individual items are scored on a 0 – 3 scale, 
which generates seven component scores to assess 

subjective sleep quality, sleep duration, sleep latency, 

habitual sleep efficiency, sleep disturbances, 

medication use for sleep, and daytime dysfunction. 

The sum of the scores for these seven components 

yields one global score, ranges from 0 – 21. A global 

PSQI score of 5 is considered to be sensitive and 

indicates poor sleep quality. [13] 

VDAS assesses nightmare frequency and dream 

anxiety treatment response in subjects who have had 
nightmares during intake of antihistamines. Seventeen 

self-rated questions are present on the scale. Four 

questions (7 – 10) are used for clinical information 

only and not tabulated in the global scoring of the 

VDAS, weighted equally on a 0 – 4 scale and summed 

to yield a global VDAS score, ranges from 0 – 42.[13] 

The Epworth Sleepiness Scale - self-administered 

questionnaire with eight items used to assess global 

symptoms of sleepiness. The ESS asks patients to rate 

the likelihood that they will doze off, on a scale from 

0 no chance to 3 definitely would doze. A total ESS 
score of 10 points or higher is indicative of clinically 

excessive sleepiness (Johns 1991).[13] 

 

Profile of mood states. POMS measure transient 

distinct mood states. The original form of the 

instrument consists of 65 adjectives rated on a 5-point 

scale from not at all to extremely [13] 

 

Effects of antihistamine drugs on mood and sleep 3 

sub-scales were derived such as Tension-anxiety, 

depression, dejection, anger-hostility, fatigue-inertia, 

vigor-activity, and confusion-bewilderment. [13] 
 

Sleep characteristics before and after antihistamine 

treatments Temporal changes on the PSQI sub-scales 

for the classic and new-generation antihistamines were 

evaluated. It was found that the PSQI sub-scale scores 

of outpatients who were medicated with classical 

antihistaminic drugs did not significantly differ from 

 Onset of action  Sedative Side Effects  Possible Cardiac Side 

Effects  

First Generation Antihistamines 

1. Brompheniramine (Dimetapp 

2. Chlorpheniramine maleate 

(Chlor-Trimeton)  

3. Diphenhydramine hydrochloride 

(Benadryl)  

 

 

1 

1 

1 

 

 

Yes 

Yes 

Yes 

 

 

No 

No 

No 

 

Second GenerationAntihistamines  

1. 1.Cetirizine (Zyrtec)  

2. Fexofenadine (Allegra)  

3. Fexofenadine/pseudoephedrine 

(Allegra-D, 12 hr)  

4. Loratadine (Claritin)  

5. Loratadine/Pseudoephedrine 

(Claritin-D, 12 h; Claritin-D, 24 

h) 

 
 

1-2 

1-2 

1-2 

1-2 

1-2 

1-2 

 
 

Yes 

No 

No 

No 

No 

No 

 
 

No 

No 

No 

No 

No 

No 
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the scores of outpatients who were medicated with 

new-generation antihistaminic drugs. [13] 

 

CONCLUSION:  

Classic and new generation antihistamines 
significantly increase sleepiness, but there is no major 

difference between them for this side effect. Upon 

evaluation of the drug differences, cetirizine and 

hydroxyzine seem to have negative influences on 

mood states. Pheniramine and rupatadine cause more 

daytime sleepiness and better nocturnal sleep quality. 
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