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Effects of Loratadine, Cetirizine, and Terfenadine on Histamine-Induced
Wheal and Erythema Responses in Normal Canine Skin
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Abstract : This crossover study was ‘gerformied in order to compare the effects of cetirizine, loratadine, and terfenadine in
canine skin. Five healthy dogs were used. Cetirizine 0.5 mg/kg, loratadine 5 mg and terfenadine 5 mg/kg were administered
orally 4 hours before the experimient. Erythema indices and wheal size were assessed by Mexameter (MX® 18, CK, Germany)
and skin reaction guide, respectively. Cetirizine-induced erythema inhibition was generally higher than other drugs and was
significantly different from placebo. Cetirizine was superior to placebo at 3, 4, 5, 6, 7, and 8 minutes (p<<0.01). Cetirizine
also was superior to placebo at 9 minutes (p<0.05). Loratadine and terfenadine erythema inhibition were better than after
placebo treatment from 4 to 9 minutes, but erythema index of terfenadine at 7 minutes was not observed probability of
95% and 99%. At 10 minutes, intradermal injection of the histamine caused a mean wheal dimension for placebo, cetirizine,
loratadine, and terfenadine, which were 13.25£0.75 mm, 7.5+ 1.02 mm (53% reduction, P<0.007), 6.2+0.58 mm (43%
reduction, p<0.01), and 8.4%0.67 mm (37% reduction, p<0.05), respectively, comparing with placebo. Loratadine and
cetirizine were good antihistamines for clinical therapy for atopic dermatitis in dog. ‘
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Introduction

Atopic dermatitis has been defined as an inherited predis-
position to the development of IgE antibodies to environmen-
tal allergens resulting in disease''. The prevalence of canine
atopic dermatitis varies considerably, ranging from 3 to 30%
of dermatologic case*'™'*?". The treatment of canine atopic
dermatitis is consisting of allergen avoidance, anti-inflammatory
agents, allergen-specific immunotherapy and antimicrobial
drugs. Anti-inflammatory therapy includes the glucocorticoids,
antihistamines, nonsteroidal anti-inflammatory agents.

The use of conventional antihistamine drugs for treatment
of canine atopic dermatitis is suggested by the hypothesis
that histamine released from mast cells is a major component
of the cutaneous inflammatory response®. Thus, antihista-
mines have been used in an attempt to control pruritus and
skin inflammation in animals but the success has not
consistent". The response to antihistamine treatment varies
by patient and by drugs. The H,-antagonists are divided into
first-generation antihistamines, which are chlorpheniramine,
diphenhydramine, and hydroxyzine, and the second generation
antihistamines include cetirizine, terfenadine, astemizole,
and loratadine. The primary difference between the first- and
second- generation antihistamines is that second generation
antihistamines do not easily cross the blood-brain barrier.
Therefore, they lack central nervous system side effects, par-
ticularly sedation, common to first-generation antihistamines.
The second-generation antihistamines also do not have anti-
muscarinic associated with first-generation antihistamines.
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The clinical relevance of the inhibitory effect of antihista-
mines is controversial'é, but an additional point of interest
lies in the fact that the possible antiallergic property of these
drugs confers on them a blocking action on secretion of
other allergic mediators eicosanoids and cytokines>". Early
studies using the histamine-induced skin reaction in human
showed cetirizine, loratadine and terfenadine to be effective
antihistamines>**, and numerous clinical trials have con-
firmed this in human>*"'% The terfenadine showed an inhib-
itory action on allergen-induced wheal formation in the
canine skin'.

The objective of the study reported here was to investigate
the effect of cetirizine, loratadine and terfenadine on hista-
mine-induced wheal formation to determine their possible
usefulness for treatment of atopic dermatitis in dogs and to
provide a valid alternative to glucocorticoid therapy.

Materials and Methods

The five healthy adult dogs with no history of allergy
were used. They were consisted of two male and three
female with four white haired mixed- breed dogs and one
Maltese. They were administered the anthelmintics and
allowed to the commercial dog food and water freely. Their
body weights were ranged between 2.6 and 5.4 kg.

Four single-dose treatments were administered: cetirizine
(Cetrintab®, Daeshin Pharm Co., Korea) 0.5 mg/kg, loratadine
(Loratadin®, Kukje Pharm Co., Korea) 5 mg, terfenadine (JR
terfenadin®, JR Pharm Co., Korea) 5 mg/kg, and placebo
capsule. Each drug was administered orally 4 hours before the
start of each experiment. The doses of cetirizine and terfena-
dine selected were those currently approved and available at
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the time of the trial. A period of approximately 7 days was
chosen between each treatment to eliminate any significant
carry-over effect. Dogs were refrained from eating and taking
excessive exercise for 2 hours before attending the laboratory.

All dogs were sedated with 1.1 mg/kg of xylazine (Rom-
pun®, Bayer Korea.), and 10 mg/kg of ketamine (Yuhan
Keaminen®, Yuhan Co., Korea) with intravenous injection
and hair of bilateral thorax was clipped with No. 10 clipper.
Histamine (Sigma Chemical Co., U.S.A.), 0.05 ml of 0.01%
and control vehicle (normal saline, Dachan Pharm., Korea)
were injected intradermally into the surface of the lateral
thorax after lateral recumbence and both side was injected
by histamine and control, respectively.

Changes in skin blood flow were assessed by Mexameter
(MX18, Courage and Khazaka, Germany) every minute until
10 minutes after injection of drugs. The perimeter of the
wheal at 10 minutes was measured by skin reaction guide
(Greer Lab, Inc., U.S.A). The experiment was performed at
the same time of day in order to minimize intraindividual
variation, )

The significant difference between the mean values “for’
each measurement was evaluated usmg Students et for
paired data. A probability of 95 per cent” or more'was'

regarded as significant.

"Results

Tntradermal  injection of histamine induced wheal and
erythema responses in all dogs.

Analysis of the time course of the development of the
erythema responses, repeatedly measured using Mexameter,
showéd the increase of the erythemd index within 9 minutes
after injection of histamine in placebo and all treatment
groups. Erythema responsesﬂ: néedéd more time to be
observed. The mean values for the éfythema response to
intradermal histamine challenge for all 3 treatments over 10
minutes are shown in Fig 1, 2, 3. '

Cetirizine had the most rapid onset of action for inhibiting
the erythema responses at 3 minutes. Inhibition .of histathine

induced erytherﬁa‘ by cetirizine was generally higher than

other drugs and" Was significantly différent from placebo.

Cetirizine was Superior to placebo at 3, 4, 5, 6, 7, and'8 min-

utes (p <0. 01) "At this time, cetirizine erythema indices
were 29. 25+ 2.72, 48.65+ 6.72, 72.30+ 9.85, 77.79+ 10.43,
96.38 + 8.80, and 120.45 £ 7.59, respectively. Cetirizine also
was superior to placebo at 9 minutes (p <0.05) and its
erythema index was 144+ 5.82 (Fig 1).

Inhibition of histamine induced erythema by loratadine was
apparent and pronounced from 5 to 9 minutes. Erythema
indices of loratadine showed significant difference comparing
that of placebo and the mean values of erythema index were
71.504 3.73, 97.71£ 3.53, 108.79% 2.88, 126.74+ 2.93, and
139.174 3.43, for 5, 6, 7, 8, and 9 minutes, respectively (p
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Fig 1. Effect of the treatment of placebo and cetirizine on
erythema response by histamine using mexameter MX 18. Sig-
mﬁcant differences at the 95% and 99% level denoted by and
** respectively.

200 A

Placebo
—&— Loratadine

150

100 4

Erythema Index

50

)
~ T T T T T T T T

1 2 3 4 5 6 7 8 9

Time (minutes)

Fig 2. Effect of the treatment of placebo and loratadine on
erythema response by Histamine-using mexameter MX 18. Sig-
nificant differences at the 95% and 99% level denoted by * and
**, respectively.

<0.01) (Fig 2).
Terfenadme mduced 1nh1b1t10n of erythema 1ndlces was
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Fig 3. Effect of the treatment of placebo and terfenadine on
erythema response by histamine using mexameter MX 18. Sig-
nificant differences at the 95% and 99% level:denoted by * and
**respectively.
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Fig 4. The conparision of individual wheal responces of each
measure times after 10 minutes intradermal histamine injection.
The drugs taken orally 4 h before histamine injection were pla-
cebo, certirizine, loratadine and terfenadine.

indices showed 83.15+ 12.35, 98.00% 12.57, 112.84 = 12.88,
135.92+ 11.17, and 137.44+ 8.92 for 4, 5, 6, 8, and 9 minutes
(p <0.01), respectively (Fig 3). However, erythema index at
7 minutes wasnt observed probability of 95% and 99%.

The surface area of wheal responses to intradermal injection
of histamine for all four treatments is shown in Fig 4. At 10

minutes, intradermal injection of the histamine caused a
mean wheal dimension for placebo, cetirizine, loratadine, and
terfenadine, which were 13.25%0.75 mm, 7.5% 1.02 mm,
6.2+ 0.58 mm, and 8.4% 0.67 mm, respectively. The dimen-
sions of wheal responses assessed at 10 minutes were
reduced by loratadine, the mean value being 13.25 mm for the
placebo group and 6.2 mm for loratadine (53% reduction, P
<0.007). The wheal surface dimension after administration
of loratadine was smaller than for any other treatment.

Cetirizine and terfenadine had a relatively low effect but
still effective with the mean wheal dimension of 7.5 mm
(43% reduction, p £0.01) and 8.4 mm (37% reduction, p <
0.05). -

There were no cases of serious adverse events in this
study. All treatments were well tolerated.

Discussion

Atopic dermatitis is believed to be at least partly attribut-
able to type-1 hypersensitivity, and mast cells are among the
key participants in this immune response. Histamine is a
fundamental mediator released during the atopy from tissue
mast cells and basophiles®. Histamine interacts with H,-
receptors to induece smooth-muscle contraction, enhanced
capillary permeability, and neuronal stimulation with multiple
secondary effects. H;-receptor antagonists have been widely
used for over 50 years in human and veterinary medicine,
and these drugs have become a mainstay for management of
allergic diseases. The second-generation drugs have proper-
ties of lower penetration of the blood-brain barrier with a
markedly improved safety profile and infrequent adverse
effects. S

This study compared for the first time the most widely
used drugs in dog cetirizine, terfenadine of this class as well
as seldom administered drug, loratadine, with placebo in
terms of erythema indices, and wheal inhibition of the cuta-
neous response to histamine challenge at 4 hours after drug
administration. The dosage was chosen according to what
was recommended and available at the time the study was
conducted. This study has shown that cetirizine in dogs is a
potent inhibitor of the erythema responses and loratadine is
effective on the erythema responses and the wheal:inhibitor
resulting from the intradermal injection of histamine,

Cetirizine produced significant inhibition of erythema
indices at 4 hours later. Overall, cetirizine was the:most
potent drug in human®’. Cetirizine was a potent -inhibition
of wheal and second to loratadine in reduction. Loratadine
proved a potent inhibitor of erythema indices and also pro-
duced significant inhibition of wheal responses. Terfenadine
proved the least potent inhibitor of erythema indices, and
wheal responses to histamine.

In vitro, Garcia et al’ found that cetirizine which reported
inhibition of anti-IgE-induced degranulation of human baso-
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phils poorly inhibits histamine release from canine cutaneous
mast cells. In contrast, loratadine and terfenadine proved to
be more efficient at inhibiting histamine release. The ability
of loratadine to inhibit histamine release is based on that lor-
atadine and its metabolite block Ca," influx in human baso-
phils stimulated with anti-IgE and -mast cells.

However, in vivo experiments, we found that cetirizine
significantly inhibit erythema response. Additionally, cetiriz-
ine was the second potent inhibitor of wheal. Our data for
cetirizine indicate that the activity of inhibition of histamine
is quite effective. Cetirizine is a_good candidate for use in
the treatment of atopy. ;

A period of approximately 7 days was chosen between
each treatment to eliminate any significant carry-over effect®
because the clinical effects pers_ist longer than what one
would expect from plasma half-life. Each half-life of cetiriz-
ine, loratadine, and terfenadine is 8-6, 8, and 3.5 hours,
respectively. In people, clinical effects have persisted for 7
days after a course of treatment. In dog, 3 mg/kg of hydrox-
yzine inhibited skin test reactivity for 3 to 5 days after treat-
ment was discontinued*. An explanation for the long duration
of effect is persistence of antihistamines in tissues despite
elimination from the blood. In the skin, for example, antihis-
tamines reach high concentrations that may exceed plasma
concentrations. For some drugs, the active metabolites may
have a longer half-life than the parent drug.

In comparison with the consistent inhibition of histamine-
induced wheal by loratadine the effects of cetirizine and ter-
fenadine were relatively low but still effective than placebo.
This result was support the Garcia et al’ report that loratadine
has potent inhibition of histamine release from dog cutaneous
mast cells in vitro. Loratadine has the consistent inhibition
of histamine-induced erythema and wheal, and also inhibition
of histamine release. Loratadine, therefore, a good candidate
for clinical trials.

In conclusion, a single 5 mg dose of loratadine has been
shown to be an effective and consistent inhibitor of histamine-
induced inflammation in the skin. In contrast, 0.5 mg/kg of
cetirizine and 5 mg/kg of terfenadine afforded variable pro-
tection, being effective in some subjects, but not in orders.
Therefore, based on these results second-generation antihis-
tamines may be applied to control of pruritus of canine
atopic dermatitis and provide the alternative to glucocoriticoid
therapy. Further clinical trials were needed for implication of
these antihistamines in canine atopic dermatitis.

Conclusions

A single 5 mg dose of loratadine has been shown to be an
effective and consistent inhibitor of histamine-induced infla-
mmation in the skin. In contrast, 0.5 mg/kg of cetirizine and
5 mg/kg of terfenadine afforded variable protection, being
effective in some subjects, but not in orders. Therefore, based

on these results second-generation antihistamines may be
applied to control of pruritus of canine atopic dermatitis and
provide the alternative to glucocoriticoid therapy. Loratadine
is a good candidate for clinical trials. Further clinical trials
were needed for implication of these antihistamines in
canine atopic dermatitis.
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