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Abstract

Antihistamines (AH) have been classifi ed into fi rst and second generation according to their pharmacokinetic properties, structural 
characteristics and adverse effects. The effects on the central nervous system (CNS) are determined basically by their capacity to cross the 
hematoencephalic barrier and attach to central H1 receptors. Benzodiazepines (BZD) are drugs with effects on the CNS following their 
union to the specifi c location of GABA receptors type A. At low doses, the BZD have sedative and anticonvulsive effects, and as the dose 
increases it leads to sedation, amnesia and fi nally unconsciousness. Various studies have been made on the possible interaction between 
the BZD and the AH H1 with special attention to their effect on the CNS. In some cases these were studies to assess the safety of this 
association and in others, the aim was different: to see if their joint administration gives a better therapeutic result in pathology related 
with anxiety syndrome or insomnia. In general it can be said that fi rst generation AH interact with the BZD increasing the sedative effects 
of the latter. However, second generation AH do not increase these sedative effects, which makes them the chosen drugs to treat allergic 
rhinitis/rhino-conjunctivitis and urticaria in patients also receiving BZD.

Key words: Antihistamines H1 1st generation. Antihistamines H1 2nd generation. Benzodiazepines. GABAergic system. Histaminergic system.

Resumen

Los antihistamínicos (AH) han sido clasifi cados en primera y segunda generación atendiendo a sus propiedades farmacocinéticas, 
características estructurales y efectos adversos. Los efectos ejercidos sobre el sistema nervioso central (SNC) vienen determinados 
fundamentalmente por su capacidad de atravesar la barrera hematoencefálica y fi jarse a los receptores H1 centrales. Las benzodiacepinas 
(BZD) son fármacos con efectos ejercidos en el SNC tras su unión al lugar específi co de los receptores GABA tipo A. A dosis bajas, las 
BZD tienen efectos ansiolítico y anticonvulsivante, y a medida que la dosis se incrementa aparecen la sedación, amnesia y fi nalmente la 
inconsciencia. Se han realizado diversos estudios acerca de la posible interacción entre las BZD y los AH H1 con atención especial a su 
efecto sobre el SNC. En unos casos han sido estudios para valorar la seguridad de dicha asociación y en otros casos el objetivo ha sido 
distinto: se ha observado si la administración conjunta tiene un mejor resultado terapéutico en patología relacionada con síndrome ansioso 
o insomnio. De forma general puede afi rmarse que los AH de primera generación interaccionan con las BZD incrementando los efectos 
sedantes de éstas. Sin embargo, los AH de segunda generación no incrementan sus efectos sedantes, lo que los convierte en los fármacos 
electivos para tratar rinitis/rinoconjuntivitis alérgicas y urticarias en pacientes que reciban conjuntamente BZD.

Palabras clave: Antihistamínicos H1 1ª generación. Antihistamínicos H1 2ª generación. Benzodiacepinas. Sistema gabaérgico. Sistema histaminérgico. 



J Investig Allergol Clin Immunol 2013; Vol. 23, Suppl. 1: 17-26  © 2013 Esmon Publicidad

J Montoro, et al18

Introduction

Antihistamines

Antihistamines (AH) are inverse agonist drugs of the 
H1 histaminergic receptor. They bind to it and stabilise it 
in its inactive conformation, thus preventing the histamine 
from binding to it and acting as an in  ammatory mediator 
[1, 2]. They directly reduce the allergic in  ammation by 
acting on the H1 receptors of the sensitive nerves and small 
blood vessels, and indirectly through the infra-regulation 
of the nuclear-  receptor, reduction of presentation of the 
antigen, chemotaxis and molecules of cellular adhesion. They 
also stabilise the mastocyte membrane, probably through a 
diminution of the intracellular concentration of calcium [2].

AH have been classi  ed into  rst and second generation 
depending on their pharmacokinetic properties, structural 
characteristics and adverse effects.

Their effects on the central nervous system (CNS) are 
determined fundamentally by their capacity to cross the 
hematoencephalic or blood-brain barrier (BBB) and attach 
to the central H1 receptors (RH1). The capacity to cross the 
BBB will depend on the lipophilic quality of the molecule 
and its af  nity with P-glycoprotein (P-gp).

P-gp is a protein which actively regulates the transport 
across the cellular membrane of molecules important from 
the biological viewpoint, such as hormones, nutrients and 
xenobiotic substances, both in their introduction into and 
extraction from the cell, independently of their concentration 
gradient on both sides of the cell membrane. The extraction 
of substances is carried out through the energy produced by 
hydrolysis of a molecule of adenosine triphosphate (ATP) [3]. 
It is found on the luminal surface of the renal tubular cells, 
hepatocytes, enterocytes and on the endothelial surface of the 
testicular and cerebral vessels [4]. The cerebral capillaries 
have hermetic intercellular unions and a relative absence of 
transendothelial conduits for the passive diffusion of soluble 
molecules. However, these are not the only components of 
the hematoencephalic barrier, also forming part of it are the 
microglia, astrocytes, pericytes (essential in maintaining 
the structure of the hermetic intercellular unions) and the 
neurons themselves. All these structures together are called 
the neurovascular unit, essential to the correct functioning 
and integrity of the CNS [5].

AH of the first generation are lipophilic and have 
little affinity with P-gp, in contrast to those of the 
second generation, considered substrata of P-gp and 
less lipophilic. The distinction based on the different 
molecular weight (at less molecular weight there is more 
theoretical facility in crossing the BBB) becomes less and 
less important. For example, desloratadine has a molecular 
weight (338.9) similar to hydroxyzine (347.9) but its 
permanence in the cerebral tissue after its administration 
is different.

The studies which have to be carried out to classify 
an antihistamine as non-sedative are based on three 
aspects: 

a) Subjective effect of sleepiness (its presence).
b) Objective studies which assess possible alterations 

in cognitive and psychomotor functions.
c)  Studies of the occupation of central RH1 by positron 

emission tomography (PET), which has become 
the chosen technique for studying the penetration 
of antihistamines in cerebral tissue. This technique 
allows a correlation of the occupation of central RH1 
with psychometric and functional studies [6]. The 
greater the occupation of RH1 the more affected are 
the studies of psychometrics and cerebral functions. 

Although the latter two are particularly important, all 
three must be present to obtain the cataloguing [7, 8]. 

Chen et al. demonstrated that the penetration in cere¬bral 
tissue of a  rst generation antihistamine was 5.5 times greater 
than one of the second generation [9].

Benzodiazepines

Benzodiazepines (BZD) are allosteric modulator drugs 
of the inhibitory postsynaptic signal induced by gamma-
amino-butyric acid (GABA) after its union to the speci  c 
place of GABA type A receptors (GABAA) which contain 
the subunits 1, 2, 3 or 5, in combination with one subunit 

 and one 2 . The exact place of union is located between 
subunits  and .

BZD do not interact with GABAA receptors containing 
a subunit 4 or 6.

They strengthen the action of GABA at the level of 
the GABAA receptor, increasing the entry of chlorine into 
the interior of the cell and all this results in a inhibitory 
postsynaptic signal. 

Other types of drugs can also unite to the GABAA 
receptor, such as anticonvulsants, barbiturates, some 
anaesthetics and also ethanol [10].

There are different types of BZD, fundamentally 
differentiated by their pharmacokinetic characteristics, more 
speci  cally by their degree of lipophilia and their elimination 
half life (including their active metabolites) [11]. The most 
extensive classi  cation distinguishes 3 categories of BZD in 
accordance with their elimination half life in short, medium 
and long duration [12]:

a) BZD of short action (< 6 hours): midazolam, 
triazolam.

b) BZD of medium action (6-24 hours): alprazolam, 
lorazepam.

c BZD of long action (>24 hours): diazepam.
However, it must be taken into account that the 

elimination half life only re  ects the time required for the 
drug to be eliminated, but that it has absolutely no correlation 
with the sedative effect. The start and duration of the action 
are more related with the lipophilia of the drug, so that the 
greater the lipophilia the faster the action starts, due to greater 
absorption and diffusion through the hematoencephalic 
barrier and, in turn, its duration will be shorter due to a 
broader distribution in the adipose tissue, so promoting a 
redistribution of the drug from the brain [11].
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BZD have multiple therapeutic applications, the more 
usual being: sleep disorders (insomnia), anxiety disorders, 
agoraphobia, alcohol withdrawal, epileptiform disorders, 
muscular relaxation, premedication for anaesthetic and 
intraoperational sedation. At low doses BZD have an 
anxiolytic and anticonvulsant effect, and as the dose increases 
sedation, amnesia and  nally unconsciousness appear. The 
effect is dependant on the dose [13].

They are metabolized by liver cytochrome P450 
isoenzymes, principally by CYP3A4 and CYP2C19, their 
metabolism being able to be affected in the event of joint 
administration with CYP3A4 inhibitors. Given that some of 
their active metabolites have a slower metabolism than the 
primary active principle, the duration of the effect of many 
benzodiazepines has little relation with the elimination half 
life of the drug primarily administered, as has been described 
earlier. 

Their adverse effects are related with depression of the 
CNS functions and of motor abilities. Their intensity and 
incidence increase with age [12].

An important characteristic of these drugs is the 
development of tolerance. In general it is accepted that 
the chronic use of BZD leads to compensatory changes at 
CNS level, that is, the GABAA receptor develops a hypo-
response with the continued use of these drugs as a result of 
mechanisms of adaptation in the receptor itself, intracellular 
mechanisms or changes in other neurotransmitter systems 
of (serotonin, dopamine and acetylcholine), that is, this 
is a complex process in which multiple mechanisms can 
participate simultaneously to produce different degrees 
of tolerance, depending on the effect studied and the drug 
administered [10].

In order to reduce the adverse effects of BZD drugs have 
been developed with a greater af  nity on the subunit 1 of the 
GABAA receptor, the most extensively distributed in the brain 
of all the  subunits, and also especially important in the 
sedation induced by BZD. Mutations in subunit 1 produce 
insensitivity to the sedative effects of diazepam, but the 
anxiolytic effects, muscular relaxation and deterioration of 
psychomotor functions are maintained. These new drugs are 
called “z-drugs” and include zolpidem, zaleplon, zoplicone 
and eszoplicone. They are hypnotics, not benzodiazepines, 
with an agonist effect on the place of union of BZD in the 
GABAA receptor which contains the subunit 1. They are 
differentiated among themselves principally by their length 
of action and, therefore, by their clinical applications. 
Zoplicone has a long action so it is used to maintain sleep, 
while zaleplon is of short action and is used to induce it. 
On rare occasions phenomena of tolerance to this group of 
“z-drugs” are developed [12, 14].

The histaminergic system 

Although the histamine is normally understood as 
an inflammatory mediator secreted by mastocytes and 
basophils in the immediate phase of the allergic reaction, 

it must not be forgotten that the histamine is also an 
endogenous neurotransmitter. There are approximately 
64,000 neurons producing histamine, located exclusively in 
the tuberomammillary nucleus of the posterior hypothalamus, 
from where they send projections to the rest of the brain [15, 
16]. Other neurotransmitters expressed in this nucleus include 
GABA, galanin, encephalines, TRH and substance P [17].

The morphological characteristics of the histaminergic 
system are similar to other biogenic amine systems 
(norepinephrine, serotonin), that is, a compact neuronal 
nucleus from which numerous  bres depart in all directions. 
The histamine interacts on the CNS with H1-H2-H3-H4 
specific receptors, distributed throughout the CNS, to 
produce the various activities. The distribution of the RH1 
in the human brain is very broad, being found principally in 
the frontal, temporal and occipital cortex, the cingulate, the 
caudate nucleus, the putamen and the thalamus [18]. This 
distribution differs according to sex, with greater density of 
RH1 in all areas in women [19].

The histamine at cerebral level is involved in many 
functions, such as the sleep-wake cycle, attention, memory 
and learning, excitation and regulation of the appetite [6]. 
It acts as a central regulator of the general cerebral activity. 
Recently it was given a neuroprotective role in cases of 
cerebral ischemia and neurodegenerative disorders [20].

The histaminergic system interacts with other systems 
and with other neuropeptides to produce the following 
actions:

a) Modulating the release of acetylcholine by acting on 
the magnocellular basal nucleus which provides the 
cortex with the majority of its cholinergic innervation. 
The local application of histamine reduces the 
cholinergic tone through H3 receptors, causing 
dif  culty in learning and cognitive deterioration, 
while the administration of thioperamide (antagonist 
of the H3 receptor) improves the capacity of retention 
and memory [21].

b) Modulating the acquisition of emotional memory by 
acting on the basolateral amygdala, principally the 
memory of situations associated with fear. However, 
in relation to its action on the hippocampus the 
results are disparate. We can state that the action of 
histamine affects learning and memory, even in a 
contradictory form, without being able to establish 
whether it facilitates or inhibits it [22].

c) Modulating the state of alertness; histaminergic 
neurons are activated at low level during sleep and 
at high level during attention and wakefulness. It 
interacts with secretory neurons of orexin (peptide 
neurotransmitter which affects the state of alertness, 
a de  ciency of which produces narcolepsy). This 
reciprocal interaction (histamine-orexin) has a 
synergic effect on control of the maintenance of a 
state of alertness, the histaminergic system being 
principally responsible for cortical activation and 
cognitive activities, while the orexinergic system is 
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more involved in behaviour while awake, including 
muscular tone, position, movement, ingesting food 
and emotive reactions [17]. It interacts, in turn, with 
the principal cerebral noradrenergic nucleus (the 
locus coeruleus). It has been found that the admi-
nistration of histamine in this nucleus increases the 
excitation of its neurons [23].

 It also interacts to excite the serotoninergic 
neurons of the dorsal raphe nucleus by the 
activation of RH1 [24, 25].

d) Regulating the food intake; histamine is one of the 
 neurotransmitters that suppress appetite. Noradrenalin, 

present in the paraventricular hypothalamic nucleus,
 stimulates the ingesting of food. It has been shown 

that histamine inhibits the release of noradrenalin in 
the nerve endings of the paraventricular nucleus to 
suppress the appetite [26].

e) Controlling the secretion of oxytocin in various 
physiological situations, including childbirth 
and breast-feeding. The histamine acts on the 
paraventricular hypothalamic nucleus, increasing the 
intranuclear and systemic release of oxytocin [27].

f) Interaction with the dopaminergic system. The 
histaminergic neurons are excited by L-Dopa, they 
express dopa-decarboxylase and release dopamine. 
Given that in Parkinson’s disease the histaminergic 
system remains relatively intact and its neuronal 
prolongations extend densely towards the zones 
most deteriorated by the disease (substantia nigra 
or striated substance), the histaminergic system is 
being studied as a future therapeutic objective, with 
dopaminergic agonist agents [28].

The Figure 1 shows a schematic sketch of the histaminergic 
system.

Tagawa et al. [29] demonstrated, in a study carried out 
with PET and comparing ebastine with chlorpheniramine, 
that a higher occupation of cerebral RH1 is correlated with 
higher plasma levels of chlorpheniramine, and in turn with 
the deterioration of the cognitive function, but the same 
does not happen with ebastine (with its active metabolite, 
carebastine). The ebastine 10 mg occupied approximately 
10% of RH1, while the chlorpheniramine 2 mg exceeded 
50%. This greater penetration into the tissues by first 
generation AH was later demonstrated also with those of 
the second generation, speci  cally cetirizine, which shows 
an occupation of 13% with a dose of 10 mg and 25% with 
a dose of 20 mg, although it could not be correlated with a 
subjective sensation of sleep in this case [30].

Second generation or non-sedative AH occupy between 
10 and 30% of the cerebral RH1, with the exception of 
fexofenadine which does not occupy [31].

For an antihistamine to be considered as non-sedative, 
its occupation of central receptors must not be over 20% 
when administered at the maximum recommended dose [7].

Nevertheless, Hindmarch et al. [32] introduced the 
concept of non-sedative AH for those which had no effects 

on the CNS when administered at doses greater than those 
recommended in the technical  le, leaving the term scarcely 
sedative for those which did not show effects on the CNS 
at the maximum recommended dose but did do so at larger 
doses. 

The central manifestations appear after the occupation of 
more than 50% of the cerebral RH1 [29], although some authors 
say that it requires occupation of 60% or even 70% [33].

The gabaergic system 

GABA is the principal neurotransmitter inhibitor of the 
brain in mammals. It acts through 3 different receptors, 
GABAA, GABAB and GABAA-  (previously called GABAC).

GABAA is the most important from the physiological 
viewpoint, it has various functions in the CNS, is involved 
in neurological disorders, in the response to drugs and it 
regulates the majority of the rapid brain inhibitory impulses. 
As has been said before, this receptor is composed of several 
subunits (pentamer). The most numerous receptors are those 
which contain 2 subunits , 2 subunits  and one subunit 2 
(2 , 2 , 2), these being the principal place of binding of 
benzodiazepines and being key factors in their therapeutic 
effect, given their broad distribution throughout the cerebral 
cortex, substantia nigra, hippocampus and cerebellum [13, 
34]. In contrast to GABAA, the GABAB receptors transmit 
the slow inhibitory responses [34]. The GABAA-  regulate 
responses to changes in the light intensity in the retinal 
cells [35].

Adequate functioning of the cerebral cortex depends on 
two types of neurons [36]: 

a) Activator neurons, these are projection neurons which 
send their axons to distant parts of the cortex and 
subcortical areas. They have pyramidal form neuronal 
bodies and use glutamate as a neurotransmitter.

b) Inhibitor neurons, these are neurons which take the 
form of local inter-neuronal circuits, whose axons 
are not projected to the substantia alba. They use 
GABA as a neurotransmitter. They account for 
approximately 20-30% of the total neurons of the 
cerebral cortex.

These gabaergic inter-neurons, in spite of their lower 
numbers, play a key role in the maintenance of a dynamic 
balance between excitation and inhibition [37]. There are 
various subgroups which are distinguished by their form 
(basket, candelabrum, bipolar, bouquet), molecular markers 
(proteins fixing calcium, neuropeptides), and for their 
functional properties and interneuron connections (rapid 
stimulation, stimulation in bursts, regular stimulation) [38]. 
The GABA released in presynaptic terminations causes 
hyperpolarization of the postsynaptic membrane, generating 
an inhibitory effect. The basic function of this mechanism 
is the suppression or modulation of the excitatory cortical 
pyramidal activity, so that the gabaergic inhibition is 
necessary for normal cortical function [36].

However, it is important to take into account that 
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the GABA effects differ according to the period of 
development of the CNS. In the embryonic period and 
shortly after birth, the GABA produces depolarization of 
the postsynaptic membrane with its consequent excitation, 
thus contributing, through trophic factors, to the genesis of 
cerebral activation networks, motoneuronal development 
in both the brain and the spinal medulla, leading to the 
suggestion that in the early phases of development the 
GABA is the principal excitatory neurotransmitter [36, 
39]. Given its importance in the developing brain, the 
dysfunction of gabaergic neurons has been seen as an 
etiological factor in various CNS development disorders 
such as epilepsy, hyperalgesia and allodynia [40]. Studies 
with quantitative autoradiography, which have examined 
the density and distribution of subunits of gabaergic 
receptors, have shown a reduction of the gabaergic 
function in the hippocampus of patients with disorders 
in the spectrum of autism and epilepsy, and a loss of 
inhibitory interneurons in brains affected by epilepsy. 

Data obtained from animal models and post-mortem 
human samples suggest that the gabaergic neurons and 
circuits may be altered in patients with autistic disorders. 
Gabaergic and/or connective interneuronal functional 
abnormalities can represent the anatomical substratum 
of an imbalance between the activator/inhibitor functions 
of the perception of sensations, memory, emotions and 
social relationships, which have been related with the 
autistic brain. A disorder in the maturing of the gabaergic 
connections results in structural and functional immaturity 
of the cerebral cortex, by affecting neuronal migration 
and differentiation, synaptogenesis and the formation of 
circuits [41].

Interactions between antihistamines and 
benzodiazepines

Various studies have been carried out on the possible 
inte-ractions between BZD and AH, with special attention 
being paid to their effects on the CNS. In some cases studies 
have been done to evaluate the safety of this association and, 
in other cases, the objective has been different, observing 
whether their  joint administration has a better therapeutic 
result in pathology related with the anxiety syndrome or 
insomnia. Table 1 [42] describes the tests normally used 
to assess the effect on the CNS of drugs which affect 
psychomotor performance. This work has been done with 
AH of both  rst and second generation. Given the different 
characteristics of both types of drugs, principally with regard 
to their respective effects on the CNS, it is appropriate to 
describe them separately.  

 
Interactions between benzodiazepines and fi rst 
generation antihistamines 

In a double blind, placebo controlled study carried out 
with 44 patients, lasting 4 weeks, in order to compare the 
therapeutic effect (hypnotic and anxiolytic) resulting from 
the association of lorazepam 1 mg + diphenhydramine 25 mg 
in the same medicine, against lorazepam 1 mg alone, for the 
treatment of insomnia related with the generalised anxiety 
disorder, it was found objectively, using clinical (scales of 
symptoms, psychometric tests), psychophysiological (critical 
frequency of blinking, reaction time, variability in reaction 
time) and polysomnographic criteria to establish the quality 
of sleep and waking, with electroencephalograph to measure 
the cerebral electric activation, that the lorazepam 1 mg + 
diphenhydramine 25 mg combination was superior in its 
hypnotic and anxiolytic effects than the administration of 
lorazepam 1 mg alone [43, 44].

In another double blind, crossed study, carried out with 20 
healthy male volunteers, the effects of terfenadine (60, 120 
and 240 mg) and diphenhydramine (100 mg) were studied, 
alone or in combination with diazepam (10 mg) or alcohol 
(0.75 g/kg), all taken orally, with  respect to psychomotor 
effects and effects on subjective sensations. The result 
demonstrated that diphenhydramine signi  cantly worsened 

Table 1. Tests assessing the effect on the CNS of drugs which affect 
psychomotor performance

1. Subjective tests. Questionnaires with speci  c questions on 
somnolence or lassitude:  Stanford sleepiness scale, visual 
analogue scales and others  

2. Objective psychometric tests 
 •  Sensory-motor coordination tests
   –  Critical tracking test
   –  Visual-motor coordination 
   –  Total reaction time: Simple + complex
 •  Evaluation of cortical functions 
   –  Processing: Mental calculation tests
   –  Integration: Critical  icker fusion or critical fusion
          frequency 
   –  Memory: Digit span or numerical tests 
   –  Learning: List of words 
 •  Evaluation of sensory functions and state of alertness
   –  Detection of stimuli: Auditory vigilance, dynamic
          visual acuteness
   –  Perception: Cancellation, spatial perception, colour test 
   –  Recognition: Numerical key or Digit symbol
          substitution
 •  Evaluation of motor functions 
   –  Coordination: Manual dexterity 
   –  Others: Tapping, body rocking, hand tremor 

3. Neurophysiological tests   
 •  EEC recordings: 
   –  Continuous EEG monitoring 
   –  Multiple Sleep Latency test 
 •  Auditive evoked potentials: P-300

4. Simulated driving and piloting tests
5. Real driving tests
 •  Standardised driving test in healthy volunteers  

(Highway Driving Test)
 •  Car-Following Test

 *CNS: Central Nervous System.
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the results for psychomotor abilities on being combined with 
diazepam [45].

Mattila et al. [46] described the acute and sub-acute 
effects produced in psychomotor performance by the oral 
administra¬tion of diphenhydramine (50 mg/12 hours), 
for 5 days, combined with a single oral dose of diazepam 
of 0.3 mg/kg. Subjective and objective tests were used to 
measure the effects. In this case no reduction was observed 
in psychomotor performance with the combination with 
BZD. The authors explain this situation as secondary 
to the development of tolerance to the central effects of 
diphenhydramine after having administered multiple doses. 

Saletu et al. and Grünberger et al. [47] studied the 
effects of oral doses of diphenhydramine 50 mg, lorazepam 
2 mg and the combinations of diphenhydramine 25 mg + 
lorazepam 1 mg and diphenhydramine 50 mg + lorazepam 
2 mg, with respect to electroencephalograph recording and  
psychometric  tests. It was observed that the largest effect on 
the recording and tests was produced by the diphenhydramine 
50 mg + lorazepam 2 mg combination and the least effect 
on the CNS was shown by diphenhydramine alone at a 
dose of 50 mg. No differences were found between the 
diphenhydramine 25 mg + lorazepam 1 mg combination and 
the dose of lorazepam 2 mg.

Table 2 summarises the central interactions of first 
generation AH with BZD.

Interactions between benzodiazepines and second 
generation antihistamines 

Patat et al. [49] studied the effects on psychomotor 
performance, cognitive functions and memory in the short 
and long term produced in 16 healthy young males by the 
administration of mizolastine 10 mg/day or placebo for 8 
days, giving one dose of lorazepam 2 mg or placebo on days 
6 and 8. The results showed an absence of effects on the 
parameters studied with the administration of mizolastine, 
however the administration on days 6 and 8 of 2 mg 
lorazepam did alter the psychomotor performance, cognitive 
functions, induced anterograde amnesia and produced 
somnolence from 2 to 8 hours after administration of the 
dose. Mizolastine did not increase the depressant effects 
on the cerebral functions produced by lorazepam when 
administered together. 

Mat t i la  e t  a l .  [50]  descr ibed the  object ive 
(psychophysiological measurements) and subjective 
(questionnaires, analogue visual scales) effects on the CNS 
in 12 healthy volunteers after the administration of ebastine 
20 mg or placebo for 1 week, associated on the 7th day with 
a single dose of diazepam 15 mg. Ebastine did not affect the 
performance of the CNS, however it was affected in all its 
parameters by the administration of 15 mg diazepam. Joint 
administration (ebastine + diazepam) did not worsen the 
results obtained with diazepam alone.

23

Table 2. Central interactions of fi rst generation antihistamines with benzodiazepines

     Subjective Objective psychomotor Neurophysiological
   tests tests tests

Saletu, Grunberger [43, 44] Lorazepam 1 mg + + +

 Lorazepam 1 mg + 
 Diphenhydramine 25 mg ++ ++ ++

Moser [45] Diphenhydramine 100 mg + + ND

 Diphenhydramine 100 mg + 
 Diazepam 10 mg ++ ++ ND

 Diphenhydramine 100 mg + 
 Alcohol 0,75 g/kg ++ ++ ND

Mattila [46] Diphenhydramine 50 mg + + ND

 Diazepam 0.3 mg/kg + + ND

 Diphenhydramine 50 mg + 
 Diazepam 0.3 mg/kg + + ND

Saletu, Grunberger [47] Diphenhydramine 50 mg + + +

 Lorazepam 2 mg + + +  
 Diphenhydramine 25 + 
 Lorazepam 1 mg + + +

 Diphenhydramine 50 mg + 
 Lorazepam 2 mg ++ ++ ++

Abbreviation: ND: Not Done 
+: Presents depressant effects on the Central Nervous System (CNS) in the tests done; ++: The association of both drugs increases the depressant effects 
on the CNS.
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Moser et al. [45] described that terfenadine in doses of 
up to 120 mg/day does not produce effects on psychomotor 
performance, or cause more impairment than that produced     
by 100 mg diphenhydramine when both drugs were 
administered together.

Mattila et al. [46] observed the absence of alteration in 
the objective and subjective parameters of cerebral function 
after the administration of 100 mg/12 hours of temelastine 
in daily administration for 5 days. The administration 
together with diazepam 0.3 mg/kg on the 5th day produced 
alterations in cerebral function, but was not increased by 
joint administration with temelastine.

García Gea et al. [51] studied the pharmacological 
behaviour of rupatadine 10 mg/day for 1 week and whether 
it increased the depressant effects on the CNS produced after 
giving a single dose of lorazepam 2 mg on days 5 and 7. This 
was a double blind, randomised study, placebo controlled 
and crossed, with 16 healthy volunteers. Psychometric tests 

and visual analogue scales were used for the measurements. 
The results showed an absence of effect on cerebral function 
by the rupatadine 10 mg/day, while the administration of 
2 mg lorazepam did produce somnolence and altera¬tions 
in psychomotor performance, which were similar for its 
administration alone and when combined with rupatadine, 
so that it is concluded that rupatadine did not increase the 
depressant effects on the CNS produced by lorazepam.

In another work including 18 healthy volunteers it 
was assessed whether treatment with bilastine 20 mg/day 
strengthened the depressant effect of lorazepam 3 mg/
day after a single administration and after repeated doses 
for 8 days. With a double blind design, placebo controlled 
and crossed, 3 treatments were given: placebo, lorazepam 
3 mg or bilastine 20 mg + lorazepam 3 mg. A subjective 
(questionnaires) and objective (psychomotor performance 
test) assessment was carried out. The results showed that 
the combination of bilastine and lorazepam did not induce a 

Table 3. Central interactions of second generation antihistamines with benzodiazepines

     Subjective Objective Neurophysiological
   tests psychomotor tests tests

Patat [49] Mizolastine 10 mg – – ND

 Lorazepam 2 mg + + ND

 Mizolastine 10 mg 
 + Lorazepam 2 mg +* +* ND  
Moser [45] Terfenadine 60, 120, 240 mg – – ND

 Diphenhydramine 100 mg + + ND

 Terfenadine 120 mg 
 + Diazepam 10 mg +* +* ND

 Terfenadine 120 mg 
 + Alcohol 0,75 gr/kg +* +* ND

Mattila [50] Ebastine 20 mg – – ND

 Diazepam 15 mg + + ND

 Ebastine 20 mg 
 + Diazepam 15 mg +* +* ND

Mattila [46] Temelastine 100 mg – – ND

 Diazepam 0,3 mg/kg + + ND

 Temelastine 100 mg 
 + Diazepam 15 mg +* +* ND

García Gea [51] Rupatadine 10 mg – – ND 
 Lorazepam 2 mg + + ND

 Rupatadine 10 mg 
 + Lorazepam 2 mg +* +* ND 
Bachert C [52] Bilastine 20 mg – – ND

 Lorazepam 3 mg + + ND

 Bilastine 20 mg 
 + Lorazepam 3 mg +* +* ND

Abbreviation: ND: Not Done
+: Presents depressant effects on the Central Nervous System (CNS) in the tests done; +*: The association of both drugs does not increase the depressant 
effects on the CNS.
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greater deterioration, either subjective or objective, than the 
deterioration produced by lorazepam alone, either in single 
dose or in repeated doses (8 days) [52], a circumstance which 
establishes the safety of bilastine in relation with its effects 
on the CNS [53]. Table 3 summarises the central interactions 
of second generation AH with BZD. 

Conclusions

First generation AH interact with BZD and increase their 
sedative effects. This has been used for therapeutic purposes 
in diseases which associate clinical anxiety or sleep disorders, 
but in other different circumstances this depressant synergy 
of the CNS functions must be taken into account before the 
pharmacology prescription due to the negative consequences 
which can be produced in a patient.

Second generation AH do not increase the sedative effects 
of BZD [45, 49, 50], which makes these the drugs of choice 
for treating allergic rhinitis/rhinoconjunctivitis and urticaria 
in patients who also receive BZD.
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