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RESUMO.- [Ensaio clínico, randomizado, duplo cego, pa- 
ra tratamento experimental de otite externa com ex-
trato aquoso de Triticum aestivum.] A Otite Externa (OE) 

é uma inflamação aguda ou crônica do conduto auditivo 
dos cães apresentando várias etiologias e o uso de anti-
microbianos vem apresentando resistência por inúmeras 
causas. O objetivo do presente estudo clínico, randomizado 
e duplo cego foi avaliar a utilização de Triticum aestivum no 
tratamento da otite externa em cães. Trinta cães com sin-
tomas de otite externa foram distribuídos aleatoriamente 
em três grupos para tratamento (grupo placebo, grupo so-
lução teste e grupo controle positivo), sendo tratados uma 
vez ao dia, durante sete dias e avaliados nos dias 0 (zero), 
sete, e 14 pós o tratamento, sendo submetidos a exame 
otológico, coleta de secreção auricular para cultura bacte-
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Outer ear otitis is a multifactorial acute or chronic inflammation of the ear canal, and 
treatment is often hampered by growing antibiotic resistance. Pre-clinical assessments 
have shown that an aqueous extract of Triticum aestiveum (wheat) can effectively reduce 
the symptoms associated with the disease. The purpose of this study was to assess, through 
a randomized, double-blind, placebo-controlled trial, the use of T. aestivum extract on ca-
nine external otitis. Thirty dogs (60 ears) met the criteria to be included in this study, and 
were randomly assigned a treatment group: placebo, extract, or positive control (C+). Ears 
were treated every day for seven days, and assessed before treatment (day zero), after tre-
atment (day 7), and again on reassessment (day 14).  Clinical assessment included: type of 
otitis; pinna conformation; presence or absence of itchiness, foul odor, and pain; presence 
of stenosis, erythema and cerumen. Furthermore, the evaluators assessed the temperature 
in each ear and the pH of the cerumen, and swabs were collected for bacterial and fungal 
isolation. All veterinarians treating and assessing the animals were blinded regarding the 
treatment groups. Results showed little difference in the treatment groups regarding clini-
cal parameters. By day 7 ears treated with the C+ had elevated temperatures, when compa-
red to the others (P<0.05), this was still true on day 14. Bacterial isolation had completely 
died out by day 7, however, on day fourteen the placebo group had six ears with bacterial 
infections, unlike the other two groups (P<0.05). The results generated herein show that 
a 25% wheat extract solution is effective in the reduction of clinical and microbiological 
parameters of external otitis, with better results when compared to a placebo, and similar 
results to the traditional, antibiotic/anti-inflammatory treatment.
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riana e medição do pH do canal auditivo, sendo também 
realizada a aferição da temperatura do conduto auditivo. 
Como resultados foi observado que no dia sete houve um 
aumento da temperatura auricular do grupo controle posi-
tivo e manteve-se com a temperatura maior no dia 14 em 
relação aos demais grupos. Em relação a cultura bacteria-
na não houve diferença estatística nos grupos entre os dias 
zero e sete, porém na avaliação com 14 dias, percebeu-se 
crescimento bacteriano somente no grupo placebo. A solu-
ção com extrato aquoso de trigo 25% é eficaz na redução 
dos parâmetros clínicos e microbiológicos da otite externa, 
sendo uma nova opção para o tratamento dessa enfermi-
dade em cães.
TERMOS DE INDEXAÇÃO: Otite externa, Triticum aestivum, cani-
no, tratamento.

INTRODUCTION
Outer ear otitis is an acute or chronic inflammation of the 
ear canal, which develops in the proximal portion of the 
pinna (Lozina et al. 2010). It is one of the most common 
diseases in small animal practice, characterized by clinical 
signs such as: itchiness, erythema, pain, and a large amount 
of cerumen (Plischke & Pereira 2012). The disease has a 
multifactorial etiology, and treatment is often hampered by 
growing antibiotic resistance (Lozina et al. 2010, Malayeri 
et al. 2010, Ziech et al. 2013).

Wheat, Triticum aestivum (sin. T. vulgare) (Tillmann 
et al. 2014), is a grass of the Poaceae Family (Whent et al. 
2012). Several therapeutic properties have been attributed 
to this plant, such as wound healing (Tillmann et al. 2014), 
antioxidant (Souza et al. 2006), and antibiotic (Ribas et al. 
2005, Godeiro et al. 2010), among others. In light of these 
properties, the purpose of this study was to assess, through 
a randomized, double-blind, placebo-controlled trial, the 
use of T. aestivum extract on canine external otitis.

MATERIALS AND METHODS
Plant extract. The wheat (Triticm aestivum) plant was manu-

ally harvested in October 2013, in the municipality of Jaguarão, 
Rio Grande do Sul state, Brazil (32° 33’58’’ S, 53° 22’33’’ W, alti-
tude 26.00 m). A sample was sent to the herbarium of the federal 
university of Pelotas (Universidade Federal de Pelotas – UFPel), 
for identification and cataloging. The plant was then dried and 
milled, and the extracts were obtained in the oleochemistry la-
boratory in the same university (Laboratório de Oleoquímica 
e Biodiesel do Centro de Ciências Químicas, Farmacêuticas e de 
Alimentos da UFPel), through the ultrasound depletion method. 
The milled plant was added to ultrapure water in a proportion 
of 1g:1mL, and bath sonicated for 30 minutes. The major compo-
nentes found in this extract were: quercetin (77mg/g), kaempfe-
rol (163mg/g), apigenin (38mg/g) and carnosic acid (117mg/g). 
The extract was characterized by HPLC as previously described 
(Tillmann et al. 2014).

Clinical trial. The clinical trial was conducted in the month 
of January 2014, in a nonprofit institution in the city of Capão do 
Leão, RS. The study protocol and all animal manipulation were 
approved by UFPel’s ethics committee (CEEA-UFPel 4639-2014) 
and the institutions management, and those responsible for each 
dog were informed of all procedures and risks, and asked to sign 
consent forms.

To be included in this study (inclusion criteria) dogs of either 
sex had to have two years or more, no defined breed (breedless) 
and present signs suggestive of external otitis. Dogs that met the-
se criteria were excluded (exclusion criteria) if they had any other 
ailment; if the otitis had parasitological involvement; presence of 
nodular masses (polyps or tumors) in the ear canal; and pregnant 
females.

This study used three possible treatment groups. The Placebo 
(named “A” during the experimental period) received topic treat-
ment with a solution of 25% saline and 75% propilenoglicol. The 
experimental wheat solution group (named “B” during the experi-
mental period) received a solution of 25% aqueous wheat extract 
and 75% propilenoglicol. The positive control (named “C” during 
the experimental period) received commercial otitis treatment 
(Otomax®). From here on these groups will be called Placebo, Ex-
tract, and C+, respectively.

Dogs that met the criteria to be included in this study were 
then randomly allocated in three different groups, according to 
the treatment they would receive. Treatment bottles were labe-
led A, B, or C, and all manipulators were blinded to the treatment 
groups. The animals were treated once a day for seven days, and 
assessed on days 0 (zero), seven, and 14 post treatment. The eva-
luators assessed the following criteria: type of otitis (ceruminous 
or purulent); pinna conformation (erect, semi-erect, and pendu-
lar); presence or absence of itchiness, foul odor, and pain. Using 
an otoscope the evaluators assessed the presence of stenosis, 
erythema and cerumen. the evaluators also assessed the tempe-
rature in each ear, using an infrared ear thermometer (Omron® 
Mini Instant Ear Thermometer, MC-510NT, ±0,2°C).

After the clinical evaluation, three samples from each ear were 
obtained using sterile swabs. These were sent to the lab for fungal 
and bacterial isolation, and to measure the pH of the wax. Bacte-
rial isolation was attempted by culture in blood agar for 48 hours 
at 37 ºC. Positive cultures were characterized through micromor-
phology and biochemical assessment. For the pH, the tip of the 
swab was cut into 15mL ultrapure water, shaken (in vortex) for 10 
seconds, and read in a Tecnopon® pH reader.

Only two veterinarians treated all the animals to avoid diffe-
rent outcomes. All assessments were made by three different eva-
luators. All participants, both those responsible for treatment and 
those responsible for assessment, were blinded to the treatment 
groups.

Statistical analysis were conducted in the Statistix 9.0 or 
GraphPad software. Continuous data were analyzed using ANO-
VA or T-tests. When necessary, multiple comparisons were made 
using Tukey. Qui-Square was used to compare categorical data.

RESULTS
A total of 340 dogs were analyzed; 30 (60 ears) of these 
met the inclusion criteria. Fourteen (46.6%) of these dogs 
were males, and 16 (53.3%) were females. In the sample, 
10 dogs were adults (aged 1 to 6 years), and 20 were older 
than 7 years. With regard to the shape of the acoustic shell, 
13 (43.33%) dogs had pendular ears, 13 (43.33%) had se-
mi-erect ears, and 4 (13.33%) had erect ears. With regard 
to the cerumen type, 56 (81.6%) of the 60 ears analyzed 
had ceruminous otitis, and 4 (6.6%) dogs had purulent 
otitis. In all studied animals, both ears presented with the 
same type of otitis.

The comparison among the groups at the first evalua-
tion (day zero) indicated no significant difference in pruri-
tus, fetid odor, otalgia, erythema, stenosis, and the amount 
of cerumen (Ls 1 and Fig.1). Seven days after treatment, the 
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temperature of the ears treated with C+ increased by more 
than one degree. This result was not observed in the other 
groups (extract and placebo, Fig.1A). Fourteen days after 
the initiation of treatment, the temperature of the ears 
treated with C+ was still higher than that in the ears treated 
with placebo (Fig.1A).

The differences in the bacterial count before treatment 
(day zero) were not statistically significant among the 
groups. The isolated bacteria included coagulase-negative 
Staphylococcus, Pseudomonas sp., Proteus sp., and Staphy-
lococcus intermedius (Fig.2). Seven days after treatment, a 
new bacteriological evaluation was performed in the ears, 

and the results indicated no bacterial growth in any of the 
studied groups.

In addition, 14 days after treatment, the ears of the 
animals from all study groups were re-evaluated. Bacterial 
growth was detected in six ears treated with placebo; how-
ever, no bacterial growth was detected in the ears of the 
extract and C+ groups. The results of bacterial isolation are 
shown in Figure 2.

DISCUSSION
In this study an aqueous wheat extract based product was 
shown to be effective in treating canine external otitis. 
To the authors knowledge, this is the first randomized, 
double-blind, placebo-controlled study to assess a plant 
extract in the treatment of canine otitis. This disease is 
usually treated through topical therapy with antimicrobial 
agents (Rougier et al. 2005). Concerns regarding antibiotic 
resistance press the search for alternatives (Lozina et al. 
2010, Ziech et al. 2013), especially considering otitis, were 
both the causative agents and drugs used are the same in 
veterinary and human medicine (Lyskova et al. 2007, Ma-
layeri et al. 2010). Wheat has been used for some time in 
wound healing and skin ointments (Tillmann et al. 2014), 
and immune-modulatory (Hyung et al. 2010), antioxidant 
(Souza et al. 2006), and antibiotic (Ribas et al. 2005, Go-
deiro et al. 2010) properties have been described. In our 
study, microbial clearing was particularly effective, and 
future studies should emphasize this aspect of the wheat 
extract treatment.

Some pre-clinical studies have been conducted re-
garding wheat extracts on external otitis, both infectious 
(Fontoura 2014) and noninfectious (Mueller 2011). These 
studies revealed the concentration used herein as effecti-
ve and safe. Concerns regarding the high concentration of 
propylene influencing the outcome through its effect in 
clearing the accumulated wax, had been made (Mueller et 
al. 2013). None the less, the proposed dose was effective, 
and the bacterial clearing capability of the wheat extract 
could be clearly shown (Fig.2). However, propylene, though 
a common vehicle in otology products, has been shown to 
be toxic if used for long periods of time (Geller et al. 2010). 
In this light, though the wheat based product was effecti-
ve, long term use has yet to be studied, and a reduction in 
propylene concentration may yield a safer product for this 
purpose.

Regarding the clinical signs of external otitis, all 
groups showed improvement after the onset of treat-
ment (Table 1). Again, though some improvement was 
expected in the control group, due to the 75% propylene 
(Nuttall & Cole 2004), the remission of almost all cases 
was surprising. Temperature and pH of the ear canal also 
responded similarly in all groups (Fig.1). These parame-
ters are important for the establishment of pathogenic 
bacteria and/or fungi (Mueller et al. 2012, Mueller et al. 
2013), but no correlation with infection was observed in 
our study. None the less, temperatures in all groups were 
slightly lower than normal, which is expected in patients 
suffering from external otitis (Yoshida et al. 2002), infec-
tious or otherwise. Therefore, the rising temperatures in 

Fig. 2. Number of ears presenting bacterial isolates in each asses-
sment day. * Indicates statistically significant difference when 
compared to the Placebo group in the same assessment day.

Fig.1. (A) Mean (±SD) of observed ear canal temperature, and (B) 
pH in the treatment groups: before treatment (day zero), after 
treatment (day 7), and on reassessment (day 14).
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the C+ group by day seven indicate an early recuperation 
from the ailment, however, by day 14 those ears treated 
with the extract had also normalized, unlike those trea-
ted with the placebo.

Regarding microbial isolation, coagulase-negative Sta-
phylococcus spp. were the most prevalent bacteria (30% of 
cases), followed by Staphylococcus intermedius (15%), and 
Pseudomonas sp. (1.66%). These are the usual infecting 
agents of external otitis, and the frequency and distribution 
were similar to what has been previously described (Olivei-
ra et al. 2005, Lyskova et al. 2007).

In our study, the majority of parameters responded re-
gardless of the treatment group, which indicates that anti-
biotic use may not be necessary in most cases, allowing for 
substitution with such products as the one suggested here. 
Especially in these infectious cases, the wheat extract was 
more effective than the placebo, yielding results similar to 
the positive control, eliminating and controlling the infec-
tion. In light of these results, supported by the preclinical 
trials (Mueller 2011, Fontoura 2014), Triticum aestivum 
seems to be safe and effective in the treatment of external 
otitis, and should be considered as an adjuvant for mains-
tream, antibiotic treatment. Additionally, with further stu-
dies this extract seems to have the potential to be the sole 
treatment used in some, if not most, cases of canine exter-
nal otitis.

CONCLUSIONS
The results generated herein show that a 25% wheat 

extract solution is effective in the reduction of clinical and 
microbiological parameters of external otitis.

As the first clinical trial of its kind, we have demonstra-
ted that traditional, antibiotic and anti-inflammatory based 
treatment may be overused, limiting its effectiveness when 

truly necessary, and most cases could be treated with the 
product described here.
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