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ABSTRACT 

 

The present study “Studies on Diagnosis of Otitis Externa and Therapeutic 

Efficacy of Oregano oil on Bacterial Otitis in Dogs” was under taken with an aim to 

estimate the incidence, diagnosis of otitis externa  in dogs and to evaluate therapeutic 

efficacy of two different regimens in dogs presented to Campus Veterinary Hospital, 

Rajendranagar and Veterinary Hospital Bhoiguda, College of Veterinary Science, 

Rajendranagar, Hyderabad and also suspected cases referred from private clinics of 

Hyderabad during period from December 2020 to July 2021. 

In the present study screening of 264 dogs which are suspected for otitis 

externa, 39 dogs were diagnosed with otitis externa by ear cytological examination, 

and cultural examination forming an overall incidence of 14.77%, age wise incidence 

was 10.25 percent in the age group of 3 months to 1 year; 48.71 percent in 1 to 5 years 

and 41.02% in 5-10 years. Breed wise incidence revealed Labrador retriever 

(21.42%), German shepherd (16.92%), Cocker spaniel (12.00%), Mongrel (12.00%), 

Doberman (11.11%), Spitz (9.52%), Rottweiler (8.00%), Pug (6.66%) breeds. Sex 

wise incidence was recorded to be more in the males (58.97%) compared to females 

(41.02%) and season wise incidence was reported to be highest in summer (43.58%), 

followed by rainy (30.76%) and winter (25.64%) season respectively. 

In the present study, group I dogs suffering with otitis externa showed head 

shaking (100%), pain (100%), head tilting (100%), ear scratching (71.42%), 

ulceration (71.42%), erythema (57.14%), inflammation and swelling of ear canal 

(57.14%), foul smell ear discharge (42.85%), However all the clinical signs 

subsequently resumed to normal by post treatment (after 15 days). Whereas group II 

dogs showed clinical signs such as head shaking (100%), pain (71.42%), head tilting 

(85.71%), ear scratching (42.85%), ulceration (57.14%), erythema (71.42%), 

inflammation and swelling of ear canal (85.71%), foul smell ear discharge (28.57%) 

whereas, the post treatment percentages are 0%, 0%, 20%, 0%, 0%, 33.33%, 0%, 25% 

respectively. 
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Out of total 39 isolates 31 were bacterial isolates and 08 were yeast isolates 

which includes Staphylococcus spp. (41.02%) followed by Pseudomonas spp. 

(28.20%), Proteus spp. (5.12%), Streptococcus spp. (5.12%) and Malassezia spp. 

(20.51%). Antibiotic sensitivity test of whole cultures revealed highest sensitivity to 

enrofloxacin (91.27%), followed by gentamycin (83.34%), amikacin (81.32%), 

amoxicillin (80.19%) and ofloxacin (74.36%). Whereas, antifungal sensitivity test of 

whole cultures revealed sensitive to clotrimazole (93.40%) followed by ketoconazole 

(84.60%) and nystatin (28.40%). 

In the present study, the mean values of (Total Leukocyte Count x 103) in dogs 

with otitis externa under group I (11.41 ± 0.29) and group II (10.96 ± 0.19) before 

treatment that were found significant increase (P<0.01) when compared to that of the 

apparently healthy control group (9.31 ± 0.58). After therapy the values decreased 

significantly (P<0.01) to 9.73 ± 0.20 and 9.90 ± 0.15 in group I and II, respectively. 

The mean values of neutrophils (%) in dogs with otitis externa under group I (75.32± 

0.49) and group II (75.48 ± 0.81) before treatment revealed non-significant increase 

when compared to that of the apparently healthy control group (66.85 ± 3.45). After 

therapy the values decreased non-significantly to 68.98 ± 0.42 in group I and 70.07 ± 

0.52 in group II, respectively. The mean values of lymphocytes in dogs with otitis 

externa under group I (17.96 ± 0.42) and group II (17.82 ± 0.34) before treatment 

were found significant decrease (P<0.01) when compared to that of the apparently 

healthy control group (27.77 ± 1.92). After therapy the values increased significantly 

(P<0.01) to 28.34 ± 0.45 and 27.15 ± 0.43 in group I and II, respectively. The mean 

values of monocytes in dogs with otitis externa under group I (0.76 ± 0.03) and group 

II (0.83 ± 0.05) before treatment were found significant decrease (P<0.01) when 

compared to that of the apparently healthy control group (1.32 ± 0.02). After therapy 

the values increased significantly (P<0.01) to 1.18 ± 0.03 and 1.06 ± 0.06 in group I 

and II, respectively. The mean values of eosinophils in dogs with otitis externa under 

group I (5.98 ± 0.19) and II (5.86 ± 0.14) before treatment were found significant 

increase (P<0.01) when compared to that of the apparently healthy control group 

(1.45± 0.03). After therapy the values decreased significantly (P<0.01) to 1.49 ± 0.14 

and 1.72 ± 0.07 in group I and II, respectively.  

The treatment protocol which was used in treating the ear infections included 

cleaning the ear debris using cerumenolytic preparations, salicylic acid (0.2%) which 

is used to clear the cerumen and wax also to remove the cellular debris in both group I 

and II and subsequently instillation of ear preparation containing antiseptic and 

antibacterial properties, oregano oil instillation in group I, which contains carvacrol 

that has antibacterial effect and pomisol ear drops in group II which contains 

clotrimazole 1.0%, ofloxacin and glucocorticoids, it inhibits the growth of bacteria.  

Beside this, effect of immune-modulator was also tried in both group I and II includes 

immunosky syrup that contain vitamin C, vitamin D3, zinc, curcuma longa and 

glycyrrhiza, this immune-modulator activates natural killer cells, stimulates 

lymphocytic proliferation and activates macrophages and help in production of 

interleukins.  

The therapeutic efficacy was assessed based on response to treatment and in 

the present study it was observed to be comparatively higher in group I (100%) than 

in group II (71.42%) on day 15 of therapy. It is concluded that oregano oil can be used 

for efficient treatment of otitis externa in dogs. The therapeutic regimen used in group 

I could be recommended to achieve good therapeutic response in otitis externa 

positive dogs. 
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CHAPTER I 

INTRODUCTION 

The domestic dog (Canis familiaris or Canis lupus familiaris) of the order 

carnivora, and member of Canidae family, is a descendant of the wolf. The dog is 

derived from an ancient extinct wolf and it is the dog's nearest living relative. The dog 

was the first species to be domesticated, by over 15,000 years ago (Frantz et al., 2020). 

Dogs are considered as one of the most intelligent and loyal pet animals to the mankind. 

They perform many roles to mankind such as hunting, herding, protection and 

companionship. Due to loyalty and cooperative behaviour towards the owner they are 

considered as best animals for companionship. Dog has become the requisite member 

of the family with more emotional attachment. Hence there is need of regular healthcare 

for the longer life expectancy in dogs. 

 Otitis externa is defined as the inflammation of external ear canal and pinna. It 

is a common and often protracted or recurrent clinical conditions in dog (Bradley et al., 

2020). Otitis externa is the one of the most common and multifactorial disorders 

accounting up to 10 to 20% of consultations in canine practice (Senthil et al., 2010).  

The maximum incidence of otitis externa was recorded in dogs of age between   1 to 3 

years followed by dogs between 3 to 6 years of age (Agnihotri et al., 2014). Certain 

breeds of dogs such as Cocker Spaniels, Springer Spaniels and Labrador retrievers have 

more ceruminous or wax glands in their horizontal ear canals that increase their chances 

of developing otitis externa. Breeds that have an increased number of hairs in the 

horizontal canal such as poodles, can also be predisposed to otitis externa.  

The causes of otitis externa have been divided into three categories primary 

causes, predisposing factors, perpetuating factors (Miller et al., 2013). Primary causes 

https://en.wikipedia.org/wiki/Hunting_dog
https://en.wikipedia.org/wiki/Herding_dog
https://en.wikipedia.org/wiki/Guard_dog
https://en.wikipedia.org/wiki/Pet
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of otitis externa include allergy/hypersensitivities, auto immune diseases, keratinisation 

diseases, foreign bodies of which atopic dermatitis is a most common primary cause of 

otitis externa (Paterson, 2016). The predisposing factors for otitis externa are ear 

confirmation, excessive moisture, obstructive ear disease, systemic disease and 

treatment effects (Paterson, 2016). Perpetuating factors are a consequence of the 

inflammation and if left untreated, can prevent the resolution or worsen an already 

existing otitis externa. Examples of perpetuating factors include infectious agents such 

as bacteria and yeast, otitis media, chronic pathological changes of the ear canal, and 

iatrogenic causes such as contact reactions to medications and excessive cleaning of the 

ears. Infectious agents such as bacteria and yeast are the most common perpetuating 

factors of otitis externa. They are present in low numbers in normal ears (Tater et al., 

2003). It was stated that bacteria and yeasts are not primary pathogens of otitis externa 

but opportunistic species that replicated under favourable conditions created by another 

primary cause. Clinical manifestation of disease is predominantly the result of 

secondary bacterial or fungal infection, most commonly from the dog’s commensal 

bacterial microbiota and fungal microbiota (Miller et al., 2013). 

Indeed, commensal microbes from the external ear canal of normal dogs can 

proliferate often because of the underlying factors listed above and infections with 

pathogens such as Staphylococcus pseudintermedius, Pseudomonas aeruginosa, 

Proteus mirabilis and Malassezia pachydermatis appear to be the dominant problem 

(Shaw, 2016).  

Diagnosis of the otitis externa is done by otic examination and cytology of the 

otic discharge and cultural isolation of the pathogens from the specimen collected as 

swab containing otic exudate from the affected clinical patient. The cytological 

examination is the quantitative, giving the rapid indication of the relative number of 
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different microorganisms present in the ear, which may aid in empirical selection of 

therapy. The number and type of bacteria, yeast, and inflammatory cells should be 

quantified before initiating the treatment.  

Topical administration of antiseptics, generally referred to as ear cleaners, could 

be a useful sole or adjunctive treatment for canine otitis externa (Paterson, 2016). 

Topical therapy is an important part of the treatment of otitis externa in dogs (Morris, 

2004). Some of the acid-containing products (e.g., salicylic acid, acetic acid and lactic 

acid) have anti-microbial activity against bacteria and Malassezia yeasts (Parmar et al., 

2020). 

 Some of the herbal medicines like oreganum vulgare, essential oil could be a 

promising treatment to combat canine cutaneous mixed infections (Ebani et al., 2020). 

Keeping in view of the above facts comprehensive studies have been framed 

incorporating clinical cases of canine otitis externa and with the following objectives. 

1. To study the clinical signs of otitis externa and to evaluate the associated 

haematological alterations. 

2. To isolate and identify various causative agents involved and to diagnose the various 

etiology of otitis externa in dogs. 

3. To assess the efficacy of oregano oil against bacterial otitis in dogs. 

4. To study the incidence of otitis externa among dogs. 



REVIEW OF LITERATURE



4 
 

 

CHAPTER II 

REVIEW OF LITERATURE 

2.1 INCIDENCE OF OTITIS EXTERNA 

Ettinger and Feldman (2000) in their studies on otitis externa, reported an overall 

incidence of otitis externa as 20 % in clinical cases in canine practice. 

Masuda et al. (2001) in their study observed that incidence of canine otitis externa 

to be 4.4% of all canine diseases in the year 1993 which is increased to 8.1% in 1997 in 

Japan. 

Scott et al. (2001) in their work opined that otitis externa was a common 

multifactorial disorder accounting for up to 10 to 20% of cases in canine practice.  

Ginel et al. (2002) stated that otitis externa is the most commonly diagnosed 

disorder of the ear canal in dogs with the incidence reported to be between 10 and 20% of 

total patient admissions. 

Angus (2004) opined that otitis externa is a common multifactorial disease with 

incidence as high as 10 to 20% in dogs. 

Cole (2004) reported that the incidence of otitis externa in dogs was 10% to 20%. 

Rosser (2004) stated that otitis externa was one of the most common clinical 

condition, accounting for up to 15% of all dogs presented in veterinary practice. 

Fernandez et al. (2006) opined that otitis externa is common in small animal 

veterinary practice with a incidence of between 5% and 20%. 
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Greene (2006) stated that otitis externa is particularly common in canine pets with 

incidence rate of 5 to 20%. 

Saridomichelakis et al. (2007) opined that canine otitis externa is common and 

represents up to 20% of consultations in small animal practice. 

Senthil et al. (2010) in his study stated that otitis externa is one of the most 

common and multifactorial disorders accounting for up to 10 to 20% of consultations in 

canine practice. 

Bartlett et al. (2011) recorded that the incidence of otitis externa has been 

estimated to be between 7.3 and 10.2% of cases presenting to veterinary clinics. 

Anthony (2013) in their study observed that the incidence of otitis externa in dogs 

is 10 to 20%, and also as high as 30 to 40% in tropical and subtropical environments.  

Kumar et al. (2014) in their study reported that the incidence rate of otitis externa 

in dogs to be 21.97% in Jammu region. 

O’Neill et al. (2014) reported that the incidence of otitis externa ranges between 4 

and 20 % in different dog population. 

Noli et al. (2017) opined that otitis externa is a common skin disease in dogs, 

accounting for 22% of dermatology patients and 13 to 16% of the general hospital 

population. 

Perry et al. (2017) stated that otitis externa is one of the most common 

dermatological diagnoses, affected approximately 20% of the pet dog population 

worldwide. 
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Filipo et al. (2018) observed that the incidence of otitis externa in dogs was as 

high as 10 to 20%. 

Soares et al. (2020) reported that the incidence of otitis externa was 7.30% in 

United Kingdom. 

2.1.1 AGE WISE INCIDENCE 

Chaudhary et al. (2003) in their study noticed greater incidence of otitis externa in 

1 to 14 years old dogs. 

Nair (2004) stated that higher incidence of otitis externa was recorded in dogs 

between 1 to 6 years of age. 

Mhatre (2005) noticed higher incidence of otitis in dogs aged between 1 to 3 years 

(48.14%) followed by dogs older than 3 years (29.63%). 

Girao et al. (2006) observed that dogs between 1 to 3 years of age group were 

more susceptible to Malassezial otitis externa. 

Sapierzynski (2009) in his study opined that the occurrence of otitis externa is 

most common in 1 to 7 years of age (a mean age of 4.5 years). 

Martins et al. (2011) observed occurrence of otitis externa in the age group of 0 to 

3 years (p=0.059), accounting for 89 cases (32.04%). 

Oliveira et al. (2012) reported that the cases of canine otitis occurred 

predominantly in first years of age, in mixed breeds of dogs. 
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Agnihotri et al. (2014) in their study reported that maximum incidence of otitis 

externa was observed in dogs of 1 to 3 years followed by 3 to 6 years. 

Manju et al. (2018) reported higher incidence of otitis externa has higher 

incidence in old age dogs. 

Parmar et al. (2020) concluded that the highest incidence of otitis externa was 

found in the age groups of 1 to 5 year (44.77%, n=30), followed by 5 to 10 year (29.65%, 

n=20), 10 to 15 year (13.43%, n= 9), below one year age group (10.44%, n=7) and above 

15 years age (1.49%, n=1). 

Hegde et al. (2021) in their work observed that out of the total 55 cases studied on 

age wise analysis 3(5.46%) cases were observed in dogs aged less than one year, 19 

(34.55%) in age group less than 5 years, 27 (49.10%) in the age group between 5 to 10 

years, and 6 (10.91%) in age group more than 10 years. 

2.1.2 BREED WISE INCIDENCE 

Ahmed (2000) stated that most of the otitis externa cases were observed in 

Terriers, Pointers and German Shepherds and cases observed was 16, 10, 9 cases 

respectively. 

Chaudhary and Mirakhur (2002) reported an incidence of otitis in German 

Shepherd breed followed by Spitz breed as 31.14% & 29.87% respectively.  

Kumar et al. (2002) opined that the most frequently affected breed with the otitis 

externa was German Shepherd followed by Labrador Retriever. 
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Fernandez et al. (2006) reported that the most commonly affected breeds with 

otitis externa are Poodle followed by Mongrel, Cocker Spaniel and German Shepherd and 

the percentage is 30.19% ,26.42% ,16.98%, 9.49%, respectively.  

Topala et al. (2007) observed that Cocker Spaniel, Labrador, Setter, German 

Shepherd had the highest incidence.  

Saridomichelakis et al. (2007) in their study observed that otitis externa occurred 

more commonly in breeds like Cocker Spaniel, Poodle, German Shepherd, Brittany’s 

spaniel, Doberman Pinscher, Siberian Husky and Beagle. 

Sapierzynski (2009) in his study reported that Yorkshire Terriers, Spaniels, 

Boxers, Labradors and Golden retrievers were over expressed, on the other hand, in 

Mongrels, German Shepherds and Dachshund’s otitis externa was recognized more rarely 

than in other breeds. 

Sharma et al. (2016) reported that Labrador, Beagle and Cocker Spaniel breeds 

were most commonly predisposed to otitis externa. 

Kaimio et al. (2017) in their work stated that incidence of otitis externa was 

highest in Welsh Springer Spaniels (149 out of 468, 31.8%,), followed by American 

Cocker (89/329, 27.0%,), English Springer (96/491, 19.6%,) and English Cocker Spaniels 

(231/1467, 15.7%,). 

Perry et al. (2017) reported that dog breeds such as Spaniels, German Shepherd 

and Shar-Pei are represented significantly more in otitis externa cases.  
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Parmar et al. (2020) concluded that the breed wise incidence of otitis externa was 

found to be highest in the Labrador (35.82%, n=24) followed by German Shepherd and 

Pomeranian (16.41%, n=11, each), Pug (11.94%, n=8) followed by Non-Descript (4.47%, 

n=3), Doberman, Golden Retriever and Saint Bernard (2.98%, n=2, each), and 

Rottweiler, Cocker Spaniel, Dachshund and Beagle (1.49%, n=1, each). 

Hegde et al. (2021) in their work reported that out of the total 55 cases studied, 

Labrador dogs had highest incidence 15 (27.27%) followed by Spitz 11 (20%), Non-

Descript dogs 10(18.18%), German Shepherd dogs 7 (12.72%), Pug 5 (9.09%), 

Dalmatian 3 (5.46%) and one each (1.82%) in Rajapalyam, Cocker Spaniel, Great Dane 

and Dobermann. 

2.1.3 SEX WISE INCIDENCE 

Chaudhury and Mirakhur (2002) reported that otitis externa occurs more 

frequently in male dogs (53.34%) and in female dogs (36.36%). 

Kumar et al. (2002) concluded in their study that male and female dogs are 

equally susceptible to otitis externa. 

Cunha et al. (2003) stated that otitis externa was found more frequently in female 

dogs (60%). 

Fernandez et al. (2006) reported that female dogs were more commonly affected 

than male dogs with otitis externa. 

Saridomichelakis et al. (2007) in their study stated that among 100 dogs with 

otitis externa 45 dogs were male and 55 dogs were females. 
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Topala et al. (2007) observed in their research period that there is no apparent sex 

predisposition to otitis externa in canines 

Lehner et al. (2010) in their study stated that among 83 dogs with otitis externa 39 

dogs were males and 44 dogs were females. 

Martins et al. (2011) in their study opined that there was no statistical difference 

between the sex wise occurrence of otitis externa. 

Zur et al. (2011) in their study opined that no sex predisposition for canine otitis 

externa. 

Agnihotri et al. (2014) reported that there is higher incidence of otitis externa in 

male dogs than that of female dogs that is 68.71% and 31.29% respectively. 

Manju et al. (2018) reported higher incidence of otitis externa in male dogs. 

Parmar et al. (2020) concluded that out of total 67 otitis externa cases, 58.20 

percent (n=39) cases were male and 41.80% percent (n=28) cases were female. 

Hegde et al. (2021) reported that out of the total 55 otitis externa cases studied, 29 

(52.73%) of affected dogs were males and 26 (47.27%) were females. 

2.1.4 SEASON WISE INCIDENCE 

Conkova et al. (2011) in their work reported higher incidence of otitis externa in 

autumn followed by winter, spring and summer. 

Kumar et al. (2011) reported that highest incidence of otitis externa among the 

dogs was observed in summer compared to other seasons. 
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Balappanavar and Vasant (2013) recorded higher incidence of canine otitis 

externa in summer season. 

2.2 ETIOLOGY AND RISK FACTORS 

Ahmed (2000) isolated Staphylococcus intermedius (14 cases), Pseudomonas 

aeruginosa (10 cases), Proteus mirabilis (6 cases), Candida albicans (3 cases) and 

Actinomyces pyogenes (2 cases) from canine otitis externa cases. 

Colombini et al. (2000) recorded that Staphylococcus intermedius (26.8%), 

Pseudomonas aeruginosa (23.2%), b-haemolytic Streptococcus (12.8%), Proteus spp. 

(11.0%) and Staphylococcus epidermidis (8.5%) are the common micro-organisms 

isolated in canine otitis externa. 

Martín Barrasa et al. (2000) stated that in chronic otitis externa Pseudomonas 

aeruginosa, either alone or in combination with other microorganisms, is the most 

frequent gram-negative pathogen. 

Mota et al. (2000) reported that the commonest organisms isolated from canine 

otitis externa were Staphylococcus species (27.72%) and Malassezia (22.77%). 

Silva (2001) in his study recorded that Staphylococcus intermedius was found in 

12.3% of cases and Staphylococcus aureus was found in 8.8% of cases in chronic canine 

otitis externa. 

Griffin and Deboer (2001) in their study observed that 55% of dogs diagnosed 

with atopic dermatitis had showed signs of otitis externa. 
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Harvey et al. (2001) in their study reported Demodex canis as a rare cause of otitis 

externa in dogs. 

Scott et al. (2001) stated that bacteria and yeasts are the opportunistic organisms 

of otitis externa, as they need a favorable medium for growth which is provided by the 

primary cause. 

Chaudhary and Mirakhur (2002) observed that the long haired and pendulous 

eared dogs like Spaniels, Poodles and Terriers were more prone to otitis externa. 

Kumar et al. (2002) studied otitis externa in Haryana region in a total of 200 dogs 

and isolated 26.73% of Pseudomonas aeruginosa, 69.31% of Staphylococcus species and 

12.87% cases of Proteus species. 

Jacobson (2002) in his study opined that primary causes of otitis externa include 

foreign bodies, hypersensitivity, and keratinization disorder and ear mites. 

Petersen et al. (2002) recorded that 27.8% of ear swab samples collected from 

otitis externa were positive for Pseudomonas aeruginosa. 

Cunha et al. (2003) stated that the percentage of dogs with pendulous ears 

affected with otitis externa was 80 percent. 

Tater et al. (2003) opined that Pseudomonas aeruginosa is not common inhabitant 

of healthy canine ears and when Pseudomonas infection is present it can result in 

inflammation and ulceration within the external ear canal. 

Vikas et al. (2003) in their work observed that 40% of dogs with otitis externa had 

infection with Pseudomonas species and Malassezia species. 
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Baksi et al. (2004) reported that in 10 cases of otitis externa in dogs, 

Streptococcus species were found from 25% of cases, Staphylococcus species from 80% 

of cases. 

Bass (2004) opined that ear diseases were present in over 80% of dogs with food 

allergy and it may be the only clinical sign in more than 20%-25% of food allergic dogs. 

Gotthelf (2004) reported that commonest microbial pathogens associated to otitis 

externa are members of genera Staphylococcus, Streptococcus spp., Corynebacterium 

spp, Pseudomonas aeruginosa, Proteus mirabilis, Escherichia coli and Klebsiella 

pneumoniae.  

Kale and Aher (2004) stated that Staphylococci, Streptococci, Pseudomonas, 

Corynebacterium were the pathogens which were isolated from canine otitis externa. 

Rosser (2004) reported that relatively rare causes of otitis externa were auto 

immune diseases that may affect pinna or the external ear canals include pemphigus 

erythematosus, pemphigus vulgaris, systemic lupus erythematosus, cutaneous vasculitis, 

bullous pemphigoid and membrane pemphigoid.  

Sarierler and Kirkan (2004) found that Staphylococcus aureus (11.53%) was the 

most commonly isolated pathogen followed by Corynebacterium spp. (6.42%), 

Staphylococcus (5.12%), Pseudomonas species (3.85%) and Streptococcus species 

(2.56%) in canine otitis externa.  

Angus (2005) stated that hypothyroidism results in impaired immune response, 

increased cerumen production, and alteration of epidermal barrier function. These 
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changes can contribute to overgrowth of Malassezia and bacteria resulting in clinical 

disease, 10% of dogs have clinically significant atopy, of these up to 80% exhibit otitis 

externa as part of their disease. 

Cafarchia et al. (2005) observed that dogs with pendulous ears were having high 

risk of infection with otitis externa than erect eared dogs. 

Gotthelf (2005) reported that the most common fungal pathogen in the etiology of 

otitis externa was Malassezia spp. and rarely Candida or another saprophytic fungal 

organism. 

Mhatre (2005) reported that among 27 otitic dogs 56% dogs had coagulase 

positive Staphylococcus. 

Oliveira et al. (2005) stated that Staphylococcus species either coagulase negative 

or positive and Pseudomonas aeruginosa were the most common pathogens found in 

canine otitis externa. 

Yamashita et al. (2005) reported that, from dogs affected with ear infection 

Staphylococcus species was isolated from 48.3% of cases. 

Fernandez et al. (2006) in their work cultured 53 ear swabs of canine otitis 

externa and recorded that most frequently isolated organisms were Pseudomonas 

aeruginosa (22.22%), Proteus mirabilis (13.89%), Staphylococcus aureus (12.50%), 

Staphylococcus epidermidis (8.33%), Escherichia coli (5.56%) and coagulase negative 

Staphylococci (5.55%).  
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Mahendran et al. (2007) opined that dog with erect ears had higher occurrence of 

otitis externa. 

Saridomichelakis et al. (2007) observed otitis externa due to otitis media with 

perforated tympanic membrane in 25% of dogs, atopic dermatitis in 8% of dogs, 

pemphigus foliaceous in 1% of dogs, grass awns in 12% of dogs, 4% of dogs due to entry 

of water into the ear canals, allergic dermatitis (atopic dermatitis or food hypersensivity) 

in 43% of dogs. The ear canal cytological examination revealed cocci (38/100) and rods 

(22/100) as secondary causative factors of otitis externa. 

Schick et al. (2007) reported that common organisms isolated from dogs affected 

with otitis externa include Staphylococcus spp., Pseudomonas spp., Proteus spp., 

Streptococcus spp., Escherichia coli, Klebsiella spp., Bacteroides spp., Pasteurella spp. 

and Malassezia spp.  

Mactaggart (2008) stated that grass awns in the ear canal were usually present in 

the summer months and may be associated with acute signs of otitis externa and also 

neoplasms, polyps as the primary causative factors of otitis externa. 

Turkyilmaz (2008) recorded that percentage of coagulase positive Staphylococcus 

isolated from ear infection in dogs was 24%.  

Viorica et al. (2008) noticed that causes of otitis externa were (26%) parasitic, 

(32%) allergic, (8%) bacterial and each of the following were (2%) tumor, (2%) 

metabolic, (2%) autoimmune and cornification disorders (2%).  
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Engelen et al. (2010) reported that the most frequently isolated pathogenic 

organisms from otitis externa in dogs were gram positives, with 56% Staphylococcus 

spp., 17% Streptococcus spp., 44% infections with the yeast M. pachydermatis and 

12.5% cases infected with the gram-negative Pseudomonas species.  

Lozina et al. (2010) observed that the microorganisms isolated from canine otitis 

externa were Malassezia pachydermatis (54.2%), Staphylococcus aureus (43.8%), 

coagulase-negative Staphylococcus (25.0%), Pseudomonas aeruginosa (20.8%), Candida 

albicans (18.8%), Proteus mirabilis (16.7%), Streptococcus spp. (16.7%), Enteroccocus 

faecalis (12.5%), Escherichia coli (12.5%), Staphylococcus intermedius (6.3%), 

Klebsiella spp. (4.2%), and Candida glabrata (2.1%). 

Malayeri et al. (2010) recorded common causes of otitis externa in dogs as 

Staphylococcus intermedius, Pseudomonas aeruginosa, Proteus mirabilis, Escherichia 

coli, Pasteurella canis and six other species of coagulase-negative Staphylococcus. 

Olivry et al. (2010) stated that cause of otitis externa was most often related to 

allergy such as atopic dermatitis in younger dogs. 

Robson et al. (2010) observed that Pseudomonas aeruginosa was isolated from all 

ears in canine otitis externa. Other isolated organisms include Staphylococcus spp, 

Pseudomonas intermedius, Proteus mirabilis, Streptococcus and Escherichia coli.  

Senthil et al. (2010) opined that otitis externa commonly referred to as ear 

disease, it can occur due to bacteria, fungus or parasites. 
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Yamamoto et al. (2010) recorded that the most frequent microorganisms isolated 

from animals with otitis externa were Staphylococcus spp. and gram-negative bacilli.  

Bartlett et al. (2011) stated that the common bacterial isolates found in canine ear 

infection were Staphylococcus, Pseudomonas intermedius, Bacillus species, coagulase 

negative Staphylococcus spp., Micrococcus species and Burkholderia cepacia. 

Coatesworth (2011) stated that the primary causative agents of otitis externa were 

Otodectes cyanotes, Demodex canis, Otobius menigni, Sarcoptes scabei, and Trombicula 

autumnalis and spending more time in water causes maceration inside the ear canal due 

to impairment in barrier region which predisposes to otitis externa. 

Mekic et al. (2011) have been recognized that the genera Corynebacterium and 

Pseudomonas, as the pathogenic bacteria of otitis externa. 

Van duijkeren et al. (2011) stated that Staphylococcus pseudintermedius is the 

leading cause of otitis externa in dogs, and is ultimately associated with urinary tract 

infections. 

Zur et al. (2011) noticed otitis externa due to endocrinopathies in 6.1% of dogs. 

Oliveira et al. (2012) stated that the most common microorganisms which were 

identified from canine otitis externa were Staphylococcus (26.27%), Malassezia 

pachydermatis (12.35%), and Pseudomonas aeruginosa (8.8%). 

Bouassiba et al. (2013) studied 75 dogs with otitis externa and stated that it is 

caused by Staphylococcus spp. followed by Pseudomonas spp. and Streptococcus spp.  



18 
 

 

Bugden (2013) recorded common isolates of microorganisms in otitis externa 

which included Pseudomonas aeruginosa, Staphylococcus, Pseudomonas intermedius, 

Proteus spp., beta-hemolytic Streptococci and Escherichia coli.  

Lakshmi and Rao (2013) opined that otitis externa is caused due to growth of 

bacteria such as Staphylococcus aureus, Streptococcus species, Pseudomonas 

aeruginosa, Escherichia coli and Proteus spp.  

Petrov et al. (2013) in his work showed that Staphylococci, Malassezia 

pachydermatis and Pseudomonas aeruginosa were the predominating microbial species 

isolated from dogs with otitis externa. 

Pietschmann et al. (2013) recorded  17 strains of Escherichia coli, 24 strains of 

Pseudomonas aeruginosa, 24 strains of Proteus mirabilis and 25 strains of 

Staphylococcus and Pseudomonas intermedius as pathogens of otitis externa in dogs.  

Seulgi (2013) reported that causative agents in canine otitis externa were 

Staphylococcus, Pseudomonas intermedius, Pseudomonas aeruginosa and Malassezia 

pachydermatis.  

Harvey and Paterson (2014) reported that the presence of compound hair follicles 

within the Cocker Spaniel’s ear canal may be another predisposing factor that is unique to 

this breed and predisposes it to otitis externa infection.  

Nwiyi et al. (2014) recorded that among the 42 bacterial organisms isolated from 

canine otitis externa, Pseudomonas spp. was the highest in 18 (42.9%), followed by 
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Staphylococcus spp. 12 (28.7%), Escherichia coli 6 (14.3%), Streptococcus spp. 3 

(7.1%), Proteus spp. 2 (4.2%) and Enterococcus spp. 1 (2.4%). 

Santoro et al. (2015) stated that in dogs, a common underlying cause of otitis 

externa is atopic dermatitis. 

Blake et al. (2017) reported that common bacterial pathogen associated with the 

perpetuation of canine otitis externa include Staphylococcus spp., Streptococcus, 

Pseudomonas, Proteus and Escherichia coli, with Staphylococcus pseudintermedius 

being the most frequent. 

Karlapudi (2017) observed that nearly almost all the ear infections in dog and cat 

include commensal (Staphylococci and Malassezia) or environmental (Pseudomonas) 

pathogens which are many times opportunistic pathogens, Infection with either yeast or 

bacteria does not occur in a normal ear as the environment inside the external canals of 

most dogs is sterile. Infection develops because of inflammation produced by primary 

factors, usually in combination with perpetuating and predisposing factors. 

Perry et al. (2017) noticed that there is significant increase in diagnosis frequency 

of otitis externa in dogs with pendulous ears, likely due to the moist, warm conditions 

facilitating secondary bacterial and fungal growth. 

Ngo et al. (2018) reported that up to 75% of those diagnosed with otitis externa 

were also diagnosed with atopic dermatitis.  

Terziev and Urumova (2018) collected samples from otitis externa dogs and 

subjected to bacteriological examination and found 17 coagulase-positive Staphylococci, 
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2 beta-hemolytic Staphylococci, 16 Pseudomonas aeruginosa, 7 Proteus mirabilis, 9 

Malassezia pachydermatis, and 2 Candida spp. Further, the bacterial and fungal 

infections were most frequently encountered in the summer (26 isolates, 49.06%) 

succeeded by autumn (13 isolates, 24.54%), and least in winter and spring (7 isolates, 

13.21%).  

Agnihotri et al. (2019) opined that predisposing factors play crucial role in 

pathogenesis of this disease. Main predisposing factors included anatomical (ear canal 

stenosis, hair in the ear canal, pendulous ears, haired concave side of ears), environmental 

[increased humidity, moisture retention], washing, foreign bodies, prolonged antibiotic 

treatment, obstructive diseases (neoplasms) and systemic conditions causing 

immunosuppression. 

Bourely et al. (2019) recorded that the most frequent bacterial genera isolated 

from dogs with otitis from 2012 to 2016 in France were coagulase-positive 

Staphylococci, Streptococcus spp., Pseudomonas spp. and Proteus spp. 

Petrov et al. (2019) reported that Staphylococcus pseudintermedius is a 

predominant pathogen associated with otitis externa, isolated from 20–94.3% of otitis 

externa cases in canines. 

Nocera et al. (2020) opined that otitis externa can be perpetuated by yeasts and 

bacterial infection, it might be caused due to commensals (Staphylococcus spp. and 

Malassezia) or environmental (Pseudomonas) organisms. 
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2.3 CLINICAL MANIFESTATIONS 

Kumar (2001) reported the most common signs of otitis externa as aural pruritus, 

head shaking, alopecia, scaling, crusting and erythema of pinna with pruritus, partial 

drooping of one or both ears and rubbing the ears on the floor. 

Noli and Cevidalli (2001) stated that clinical parameters of otitis externa in dogs 

were discomfort, erythema, oedema, and increased exudates.  

Scott et al. (2001) noticed that clinical signs of otitis externa caused by 

Malassezia include head shaking, ear scratching, excoriations, foul smelled odour, 

erythema and swelling of the pinnae and external ear canals with waxy-to-greasy otic 

discharge. 

Ashok et al. (2002) reported that clinical signs in canine otitis externa were 

scales, crust, erosion, redness of tissue pinna, pruritus, pain on palpation of ears, rubbing 

and scratching of ear, head shaking or scratching of ears and head tilting. 

Angus et al. (2002) recorded that clinical feature of external otitis were 

inflammation, pain, bad smell, exudate, pruritus and head shaking. Chronic cases may 

also showed resistance to antimicrobial agents, ear canal stenosis, polyps and tympanic 

rupture, which caused chronic pain and lead to deafness. 

Hendricks et al. (2002) observed nodular swelling along with serosanguineous to 

purulent discharge, erythema and ulceration of both external ear canals in otitis externa in 

dogs.  
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Mishra et al. (2003) stated that erythema, pain in ears, itching and otorrhea were 

the clinical manifestation of otitis externa in canines.  

Kale and Aher (2004) reported that the common clinical signs of otitis externa in 

canines included, pruritus, head shaking, head tilting towards affected ear, dropping of 

affected ear and presence of serous to purulent discharge. 

Dongardive et al. (2005) noticed foul smelling discharge from the ear canal, pain 

to the affected ear, tilting of head to affected side, frequent shaking of head, whining and 

crying, and off feed in dogs affected with otitis externa.  

Mhatre (2005) reported clinical signs like head shaking, scratching of ear pinnae 

with paws and purulent exudates from external ear canal in dogs suffering with 

Staphylococcus otic infection.  

Dixit et al. (2006) stated that dog with otitis externa exhibits clinical signs such as 

foul odour discharge, erythema, pain and loss of appetite. 

Fernandez et al. (2006) frequently observed clinical signs such as auditory canal 

erythema, increased wax like secretion, pain, continuous head shaking pruritus and 

purulent secretions in otitis externa affected dogs. 

Kumari et al. (2006) noticed symptoms of otitis externa in dogs affected with 

Malassezia, included mild pain upon touching the ear, slight yellow discharge, mild 

erythema along with grey-colored scales, ear shaking, occasional head shaking, erythema 

and ear scratching. 
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Sapierzynski (2009) reported the most common clinical signs in otitis externa in 

dogs included presence of otic discharge, odour, ear pain and aural pruritus.  

Degi et al. (2010) stated that clinical signs in dogs with Pseudomonas otitis 

externa included unilateral or bilateral ear damage, head shaking, scratching or rubbing 

the ear. Vertical portion of the canal was obstructed due to moderate or severe skin 

hyperplasia, and a greenish yellow discharge, purulent, stinks were found. 

Penna et al. (2011) observed symptoms of canine otitis externa due to 

Pseudomonas aeruginosa infection which included local pain, pruritus, erythema, ear 

discharge or desquamations of ear pinna. 

Hosseini et al. (2012) noticed that clinical manifestations of Pseudomonas otitis 

externa include ear canal erosions and ulcers with frequent bleeding, purulent discharge 

with severe erythema, pain and discomfort. Tympanic membrane rupture can occur in 

chronic cases, which is due to inflammatory cells derived lysozymes and proteolytic 

enzymes secreted by Pseudomonas aeruginosa. 

Oliveira et al. (2012) observed that the presence of itching, foul smell, and 

secretion from ear canal were the major signs at clinical examination of otitis externa in 

dogs.  

Lakshmi and Rao (2013) observed that clinical signs of otitis externa were aural 

pruritus, ear pain, head tilt, erythema of pinna, alopecia, scaling, foul odour of ear 

discharge, crusting of pinna and swelling at the base of the ear canal. 
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Oegi et al. (2013) observed that clinical signs of dogs affected with otitis externa 

were aural pruritus, local pain, otorrhea and desquamation of the ear tegument.  

De Martino et al. (2016) collected samples from 122 dogs showing clinical signs 

of otitis externa like local pain, pruritis, erythema and ear discharge, 74 dogs showing 

clinical bilateral otitis externa and from 48 dogs showing unilateral otitis externa.  

Blake et al. (2017) reported that the physical findings indicative of otitis externa 

may included erythema, swelling, scaling, crusting, discharge, malodor and pain upon 

palpation of the auricular cartilage. 

Karnad et al. (2020) stated that the dogs affected with otitis externa exhibit 

various clinical signs such as erythema of ear pinna, excoriation, foreign bodies, 

malodorous discharge and pruritis, as evidenced by head shaking and pain. 

Hegde et al. (2021) stated that dogs affected with otitis externa exhibits symptoms 

like pruritus (itching) of the ear, head shaking, exudates in and around the ear canal, foul 

odour from the ear etc. 

2.4 DIAGNOSIS 

2.4.1 EXAMINATION OF MITES  

Saridomichelakis et al. (2007) reported that upon the examination of the ear canal 

exudate for parasites in 100 dogs; was positive for Demodex canis in four dogs and 

Otodectes cynotis in seven dogs. 
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Mactaggart (2008) documented that mites such as Otodectes or Demodex can be 

seen by mixing an exudate sample taken from the ear with liquid paraffin and examining 

it under a low-power microscope. 

2.4.2 CYTOLOGICAL EXAMINATION 

Noli and Cevidalli (2001) reported that in cytological examination a decreased 

number of bacteria and yeasts were observed in canine otitis externa.  

Hendricks et al. (2002) observed that cytological examination of the otic 

discharge showed scanty small cluster of cocci, no intra-cellular bacteria, many 

erythrocytes and neutrophils, fewer lymphocytes and macrophages.  

Leite et al. (2003) in their work found that cytology to be 79 percent specific and 

concluded that results of direct microscopy were compatible with the results of 

microbiological culture examination. 

Angus (2004) opined that cytology of the ear exudates is indispensable for 

confirming the presence of an infection and for evaluating the type of infection.  

GrahamMize and Rosser (2004) stated that ear cytological examination is 

reported to be more sensitive in the detection of microorganisms than microbial culture in 

clinical cases of otitis externa. 

Mhatre (2005) recorded that all the 27 swabs containing otic exudates revealed 

microorganisms along with cellular debris, neutrophils and macrophages and all the four 

Malassezia pachydermatis isolates were pre confirmed on ear cytology. 
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Fernandez et al. (2006) stated that cytological assay was found to be the most 

efficient method for identifying Malassezia pachydermatis and trust- worthy data was 

obtained through samples of ear exudates. 

Saridomichelakis et al. (2007) in their work, cytological examination revealed the 

presence of rod-shaped bacteria in dog suffering with otitis externa.  

Mactaggart (2008) reported that cytological examination allows for rapid 

assessment for the presence of bacterial cocci, rods, Malassezia yeast and neutrophils. If 

rod shaped bacteria were present, a sterile swab should be taken for cultur and isolation 

for further selective isolation. 

Viorica et al. (2008) showed that in the cytological examination of the swab 

collected from infected ears had bacterial polymorphous flora consisting in cocci and 

bacilli. In severe cases phagocytic cells were seen, especially neutrophils that cleared up 

the bacteria and presence of macrophages.  

Sapierzynski (2009) reported that cytological examination of otitic ear swabs 

revealed the presence of various pathogens in 88% of the cases, the most common 

organism observed is yeast Malassezia. In some cases, bacterial or mixed infections 

(yeast+bacteria) were recognized and in 10 cases parasites were found. 

Robson et al. (2010) recorded that upon ear cytological examination of 20 dogs 

affected with otitis externa, rods (few to numerous) were detected in all cases of otitis 

externa, neutrophils (few to numerous) in 19/20 ears, cocci (few to moderate) in 7/20 ears 

and occasionally yeast (Malassezia) in 4/20 ears.  
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Boehringer (2011) opined that cytological examination of otic exudate confirms 

Malassezia overgrowth in canine otitis externa. 

Hosseini et al. (2012) reported that cytological examination confirms and 

quantifies presence of inflammatory cells, rod shaped bacteria, cocci and yeasts in canine 

otitis externa. 

Bosznay (2014) reported that ear cytology should ideally been performed in every 

case presenting signs of otitis externa, in order to decrease the use of antibiotics and 

better target specific infections. 

Maginn (2016) opined that ear cytology examination of dogs suffering with otitis 

externa plays a major part in the effective diagnosis and therapeutic plan. 

Shaw (2016) stated that cytology gives clear quantitative analysis of organisms 

present and microbiological analysis helps to identify specific infectious organisms. 

Gotthelf (2017) in his work recorded that bacteria alone were found in 7/10 left 

ears and 7/9 right ears, while yeast was found in 2/10 left ears and 2/9 of right ears. 

Neves et al. (2018) opined that cytological examination of otitic ear secretion and 

microbiological culture are excellent forms of diagnosis and cytology also has great use 

in accessing treatment evolution. 

Bajwa (2019) opined that cytological evaluation of otic contents is the single most 

informative diagnostic test that helps with treatment of otitis externa. 



28 
 

 

Bradley et al. (2020) suggested that cytological evaluation of the ear canal is an 

informative and cost-effective guide for veterinarians to select pathogen-directed 

treatment. 

2.4.3 HAEMATOLOGY 

Lilliehok et al. (2000) in their work observed that eosinophilia was found in three 

(3%) dogs with severe otitis externa and eosinophilic count ranged from 4.6- 6.4 X 109 / 

litre.  

Pratibha et al. (2000) in their work noticed that there is significant decrease in 

total erythrocyte count values indicating anemia in cases of canine otitis externa. 

Nair (2004) reported a non-significant difference in hemoglobin, total erythrocyte 

count, packed cell volume, total leukocyte count and differential leukocyte count in 

canine otitis externa cases.  

Sharma and Gupta (2005) observed that there is leukocytosis in bacterial canine 

otitis externa. 

Kim et al. (2009) conducted blood analysis of otitis externa infected dogs prior to 

treatment, as well as at 1st and 2nd weeks after treatment and concluded that there was 

significant difference in the total leucocytes counts between the control and experimental 

group at 1st week and 2nd week after treatment. 

Blake et al. (2017) reported that in hematological examination, statistically 

significant differences of hemoglobin, mean corpuscular volume, red blood cell and 

white blood cell counts was observed in otitic doogs. 



29 
 

 

Kumar et al. (2017) in their work observed that differential leukocyte count 

revealed marked neutrophilia in bacterial and parasitic otitis externa besides, 

lymphopenia.  

Sandeep (2017) concluded that leukocytosis, neutrophilia, lymphopenia is seen in 

bacterial canine otitis externa. 

2.4.4 ISOLATION AND IDENTIFICATION 

Mota et al. (2000) reported that ear swabs were cultured on blood agar and levine 

agar for isolation of bacteria in canine otitis externa.  

Yoshida et al. (2002) reported that canine ear infections are a common 

dermatological complaint. Staphylococcus spp. and Malassezia pachydermatis are more 

frequently isolated from dogs ears, with or without external otitis, while Proteus spp. 

and Pseudomonas spp. are isolated only in dogs with otitis externa.  

Kale and Aher (2004) stated that swabs were cultured on nutrient agar and 

nutrient broth revealed that out of 16 swabs, Staphylococcus spp. isolates were highest in 

7 swabs (43.75%), Pseudomonas spp. from 4 swabs (25%), Corynebacterium spp. from 2 

swabs (12.5%) and Escherichia coli from one (6.23%) swab.  

Rosser (2004) in his work reported that Staphylococcus pseudintermedius is the 

commonest pathogen isolated from the dogs affected with otitis externa. 

Fernandez et al. (2006) in their work recorded that of the different bacteria 

isolated in culture media, the most frequent were Pseudomonas aeruginosa (22.22%), 

Proteus mirabilis (13.89%), Staphylococcus aureus (12.50%), Staphylococcus 
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epidermidis (8.33%), Escherichia coli (5.56%) and coagulase-negative Staphylococcus 

(5.56%). 

Lyskova et al. (2007) reported that the most frequently isolated microorganism 

from otitic ears were Staphylococcus intermedius (58.8%), Streptococcus canis (29.9%), 

Proteus spp. (14.4%) and Escherichia coli (10.3%).  

Petrov and Mihaylov (2008) in their work isolated Staphylococcus spp. (70.8%), 

Streptococcus spp., (14.6%), Escherichia coli (8.3%), Proteus mirabilis (8.3%) and 

Pseudomonas aeruginosa (6.3%) from otitic ears of dogs. 

Aalbaek et al. (2010) recorded that Pseudomonas aeruginosa, Escherichia coli, 

Streptococcus spp., Enterococcus spp., and Corynebacterium spp. have also been 

associated with otitis externa. 

Malayeri et al. (2010) performed aerobic bacterial culture on blood agar and 

MacConkey agar and smears were stained using Gram’s and Giemsa staining methods for 

identification of organisms in otitis externa.  

Senthil Kumar et al. (2010) mentioned that ear swabs were cultured in Muller 

Hinton agar medium, MacConkey agar medium and was grown at 37° C and in 

Sabouraud dextrose agar at 25° C in otitis externa of dogs.  

Penna et al. (2011) reported that cotton swabs were inoculated into Brain Heart 

Infusion broth (Difco - New Jersey, USA) and incubated at 37°C. They also stated that 

samples with morphology of Gram-negative rods were transferred to MacConkey’s agar 

and Pseudomonas agar (Merck - New Jersey, USA) in canine otitis externa.  
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Zur et al. (2011) observed that in their study Staphylococci were the most 

common bacteria cultured from dogs suffering with otitis externa. 

Hosseini et al. (2012) reported that in canine Pseudomonas otitis externa ear 

swabs were inoculated on blood agar plates (Columbia agar supplemented with 5% sheep 

blood) and incubated aerobically at 37°C for 48+/-2 hours. After 24-hrs and 48-hrs 

incubation the plates were examined for the growth of Pseudomonas spp. or other 

pathogenic bacteria. Colonies morphologically consistent with P. aeruginosa were sub 

cultured on fresh blood agar plates for subsequent identification. 

Miller et al. (2012) recorded that at baseline, microbial cultures, Malassezia yeast 

and Staphylococcus pseudintermedius, which are the two most common pathogens 

isolated in canine otitis externa. 

Steen and Paterson (2012) reported that swabs were cultured onto blood agar, 

colistin-nalidixic acid agar (CNA, which is selective for Gram-positive organisms), 

MacConkey agar and Saboraud’s agar (Oxoid, Basingstoke, UK) in canine otitis externa.  

Lakshmi and Rao (2013) stated that in canine otitis externa for isolation of 

bacteria samples cultured in Nutrient broth and were streaked using the sterile loop on the 

selective media and incubated at 37°C for 24 hours.  

Bugden (2013) stated that Pseudomonas aeruginosa, Staphylococcus spp., 

Pseudomonas intermedius, Proteus species, beta-hemolytic Streptococci and Escherichia 

coli were the five most frequently isolated microorganisms from cases of otitis externa. 



32 
 

 

Petrov et al. (2013) reported that ear swab samples were cultured on blood agar 

containing 5% sheep blood (Bul-bio-Base, National Institute of Parasitic and Infectious 

Diseases, Sofia) and on McConkey agar (Difco). Cultures were incubated aerobically for 

24-48 hours at 37°C. Mycological tests included aerobic cultivation of the samples on 

Sabouraud dextrose agar (supplemented with 0.4 g/L chloramphenicol and 0.5 g/L 

cyclohexamide) for 2-7 days at 37°C. After incubation, isolates were identified according 

to conventional microbiological methods.  

Agnihotri et al. (2014) in their work of otitis externa in canines isolated 

Staphylococcus aureus (59.21%), Pseudomonas aeruginosa (24.02%), Proteus (10.61%) 

and Streptococci (6.15%). 

Subapriya et al. (2015) reported that multidrug resistant Pseudomonas aeruginosa 

strains, are frequently isolated from canine otitis externa. 

De Martino et al. (2016) recorded Staphylococcus pseudintermedius as a common 

pathogen in canine otitis externa with an isolation rate as high as 70 percent. 

Blake et al. (2017) observed that Malassezia pachydermatis was the predominant 

organism, isolated from 224 (72 per cent) of the 311 ear swab samples. Staphylococcus 

pseudintermedius was isolated from 149 (48 per cent) of the 311 samples, Pseudomonas 

aeruginosa was isolated from 33 (11 per cent) of the 311 samples, Streptococcus canis 

was isolated from 31 (10 per cent) of the 311 samples, and Escherichia coli, Proteus 

mirabilis and Streptococcus dysagalactiae were isolated from less than 10 per cent of the 

samples. 
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Karlapudi (2017) in his work reported that by microscopic examination of stained 

ear sample (62 samples) affected by otitis externa revealed Staphylococci (18/62), 

Pseudomonas (15/62) and mixed infections among 11 of the affected cases. Further, 

18/62 (29%) otitis dogs were suspected for Malassezia associated ear infection. 

Roshan et al. (2018) recorded that a total of 47 bacterial isolate were obtained 

from otitis externa samples which included Staphylococcus followed by Pseudomonas, 

Streptococcus, Escherichia coli and Proteus spp. Malassezia organisms were also 

recorded in 04 samples (7.84%). 

Scherer et al. (2018) identified Staphylococcus pseudintermedius as a common 

pathogen in canine otitis externa with an isolation rate as high as 70%. 

Agnihotri et al. (2019) reported that amongst 65 isolated bacteria from otitis 

externa cases Staphylococcus spp. (53.84%) was found to be most commonly isolated 

followed by Streptococcus spp. (18.46%), Pseudomonas spp. (12.30%), Proteus spp. 

(7.69%), Escherichia coli (6.15%) and least isolated was Corynebacterium spp. (1.53%). 

Bajwa (2019) reported that other than Staphylococcus organism the bacteria 

commonly associated with otitis included Pseudomonas, Proteus, Enterococcus, 

Streptococcus, and Corynebacterium. 

Bourely et al. (2019) reported that most frequent bacterial genera isolated from 

dogs with otitis externa from 2012 to 2016 in France were coagulase-positive 

Staphylococci, Streptococcus spp., Pseudomonas spp. and Proteus spp. 
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Demirbilek and Yilmaz. (2019) from his work reported that coagulase-positive 

Staphylococcus spp. were the most frequently isolated bacteria, found in 90 (21.8%) of 

the samples. 58 samples (14%) were positive for Staphylococcus aureus, 51 (12.3%) for 

Pseudomonas aeruginosa, 27 (6.5%) for Proteus mirabilis, 27 (6.5%) for Malassezia 

pachydermatis, 21 (5%) for Corynebacterium spp., 21 (5%) for β-hemolytic 

Streptococcus spp., 15 (3.6%) for Staphylococcus pseudintermedius, 12 (2.9%) for 

Proteus spp., 12 (2.9%) for Escherichia coli, 9 (2.1%) for Acinetobacter calcoaceticus, 7 

(1.6%) for Trichophyton mentagrophytes, 5 (1.2%) for Staphylococcus auricularis, and 

46 (11.1%) for different bacteria and yeast. 

Manickam et al. (2019) isolated 36 Staphylococcal strains were isolated and 

identified from ear canals of dogs with otitis externa of these, 9 were coagulase - positive 

(CPS 25.00%) and 7 were coagulase negative (CNS 19.44%). the most frequently 

isolated Staphylococcus species were Staphylococcus intermedius (30.55%) and 

coagulase positive Staphylococcus aureus (25.00%). 

Bradley et al. (2020) suggested that cultural examination and cytological 

investigation are usually correlative and commonly used to guide therapeutic decisions.  

Jayalakshmi et al. (2020) cultured 25 ear swab samples, a total of 14 (56%) 

Staphylococcus pseudintermedius isolates were recovered, 6 (24%) isolates from healthy 

and 8 (32%) isolates from diseased dogs. 

Parmar et al. (2020) subjected 67 otitis externa samples to microbiological 

evaluation by bacterial culture which revealed 251 isolates from eight bacterial species 

viz. Staphylococcus spp. (56.57%, n=142) followed by Streptococcus spp. (17.13%, 
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n=43), gram negative rods (11.15%, n=28), Escherichia coli (5.71%, n=13), 

Corynebacterium spp. (4.78%, n=12), Pseudomonas spp. (2.39%, n=6), Klebsiella spp. 

(1.59%, n=4) and gram-positive rods (1.19%, n=3). 

Hegde et al. (2021) in their work reported that of the total 55 otitis externa cases 

studied, 20(36.36%) isolates were identified as Pseudomonas spp. followed by 

Streptococcus spp. 18(32.73%), Staphylococcus spp. 10(18.18%), Escherichia coli 4 

(7.27%) and Proteus spp. 3(5.46%). 

2.4.4 IN VITRO ANTIBIOTIC SENSITIVITY TEST 

Martín Barrasa et al. (2000) recorded that in chronic canine otitis externa, 

Pseudomonas strain isolates were susceptible to tobramycin (100%), gentamycin (68%) 

and enrofloxacin (42%).  

Kumar et al. (2002) in their work recorded that all the strains of Staphylococcus 

spp., Pseudomonas aeruginosa, Proteus spp. and Streptococcus spp. showed higher 

sensitivity to ciprofloxacin and enrofloxacin. 

Chaudhary et al. (2003) reported that the isolates from otitis externa cases showed 

sensitivity mostly to ciprofloxacin (86.67%) followed by norfloxacin (56.77%) 

enrofloxacin (53.33%) gentamycin (41.67%) chloramphenicol (38.33 %) and 

erythromycin (18.33 %). 

Vikas et al. (2003) in their work recorded that enrofloxacin and ciprofloxacin 

were effective against bacteria isolated from canine otitis externa. 
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Baksi et al. (2004) reported that out of the 8-otitis externa positive cases of 

Staphylococcus species, three were highly sensitive to chloramphenicol, two were highly 

sensitive to ciprofloxacin and the remaining three were highly sensitive to amoxycillin-

clavulanic acid.  

Kale and Aher (2004) recorded 100 percent sensitivity against bacterial isolates 

(Staphylococcus spp., Streptococcus spp., Pseudomonas spp., Corynebacterium spp., 

Escherichia coli) to enrofloxacin, gentamycin and ciprofloxacin followed by pefloxacin 

(87.50%) chloramphenicol (56.25%) neomycin (50 %).  

Oliveira et al. (2005) observed that the most effective antimicrobials for positive 

Staphylococcus coagulase was cefoxitin, amoxicillin clavulanic acid, imipenem, 

netilmicin and negative Staphylococcus coagulase were sensitive to quinolones, 

aminoglycoside, netilmicin and the beta-lactams, except ampicillin, penicillin and 

oxacillin. They also observed that ciprofloxacin, tobramycin and imipenem were the most 

effective against Pseudomonas aeruginosa in otitis externa cases.  

Hariharan and Harry (2006) noticed that Pseudomonas aeruginosa strain is 38 

percent resistance to enrofloxacin and 15% to gentamicin in a clinical otitis externa case. 

Lyskova et al. (2007) processed 97 samples obtained from otitic dogs and 

antibiotic sensitivity test revealed piperacillin, ciprofloxacin and gentamicin were the 

most effective antibiotics against Pseudomonas aeruginosa.  

Mahendran et al. (2007) observed that bacterial isolates (Staphylococcus, 

Escherichia coli, Pseudomonas, Proteus, and Klebsiella) from ear swabs showed higher 
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sensitivity to gentamycin followed by ciprofloxacin and enrofloxacin in some of the in 

dogs. 

McKay et al. (2007) reported that bacterial isolates of otitis externa were 

significantly more sensitive to marbofloxacin than to enrofloxacin or orbifloxacin in 

antibiotic sensitivity test.  

Schick et al. (2007) in their work on chronic otitis externa in dogs recorded that 

isolate of Pseudomonas species were susceptible to gentamycin (81%) and enrofloxacin 

(56%).  

Wildermuth et al. (2007) recorded that Pseudomonas aeruginosa strain in canine 

otitis externa showed sensitivities as follows enrofloxacin (46.9%), ciprofloxacin (65.7%) 

and marbofloxacin (75%). 

Turkyilmaz (2008) collected samples from 92 dogs suffering from otitis externa 

and antibiotic sensitivity was performed and observed that Pseudomonas aeruginosa 

strains were found sensitive to (81%) gentamicin and (88%) were resistant to co-

trimaxole. 

Mansoor et al. (2009) isolated from chronic suppurative otitis externa reported 

that the sensitivity pattern of Pseudomonas aeruginosa showed that amikacin was active 

against 96% of isolates followed by ceftazidime (89%), ciprofloxacin( 85%), gentamicin 

(81%), imipenem (76%), aztreonam (42%) and ceftriaxone (21%).  

Niculae et al. (2009) in their study on otitis externa in dogs reported that a high 

level of antimicrobial resistance is seen for penicillin, erythromycin, gentamicin, 
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kanamycin, streptomycin, lincomycin, sulphamethoprim, cephalotin, polymixin B and 

amoxicillin. 

Degi et al. (2010) collected samples from 220 otitic dogs from which 31.25% 

Pseudomonas spp. were isolated and antibiotic sensitivity test was performed and 

observed that Pseudomonas strains tested were found to be most sensitive to fluorfenicol 

(87.5%), ciprofloxacin (81.25%), enrofloxacin (62.5%) and gentamicin (43.75%). 

Malayeri et al. (2010) observed that all isolated gram-negative bacteria, from 

otitic samples were sensitive to amikacin and enrofloxacin and resistant to penicillin, 

erythromycin, and cephalothin and all isolated Staphylococcus spp. were sensitive to 

amikacin, enrofloxacin, and rifampin, and more than half of gram-positive isolates were 

resistant to penicillin and ampicillin and Pseudomonas aeruginosa strains showed 100% 

resistance to amoxicillin/clavulanic acid and lincomycin/spectinomycin combinations and 

10% to gentamicin and 0% to amikacin.  

Senthil et al. (2010) recorded that gram positive bacteria were found to be 

sensitive to amikacin, amoxycillin clauvunic acid, ciprofloxacin and amoxycillin. Gram 

negative bacterial isolates are highly sensitive to amikacin followed by ciprofloxacin, 

cephotaxime and cephalexin.  

Yamamoto et al. (2010) reported that the most effective anti bacterials for otitis 

externa were enrofloxacin, gentamicin and polymyxin B and antibacterial resistance was 

greater for penicillin G. 
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Martins et al. (2011) in their work recorded that Staphylococcus spp., showed 

higher sensitivity to cephalexin (60.86%), followed by ciprofloxacin (59.09%), 

enrofloxacin (59.09%) and trimethoprim-sulfamethoxazole (16.66%).  

Penna et al. (2011) opined that ciprofloxacin was the best drug among the 

fluoroquinolones in treating canine otitis externa.  

Sanchez et al. (2011) reported that, in susceptibility testing bacteria species 

showed high resistance to penicillin, sulphanamides, tetracyclines, macrolides and 

lincosamides better antimicrobial effect was showed by quinolones, aminoglycosides, 

cephalosporins, and penicillins combined with inhibitors of beta-lactamase.  

Harada et al. (2012) collected 73 Pseudomonas aeruginosa isolates from otitic 

externa dogs and cats in Japan to investigate antimicrobial susceptibility and resistance. 

Resistance rates was orbifloxacin (34.2%), enrofloxacin (31.5%), ciprofloxacin (20.5%), 

cefotaxime (17.8%), aztreonam (12.3%) and gentamicin (4.1%). 

Oliveira et al. (2012) stated that the bacterial isolates were mainly susceptible to 

norfloxacin (89.62%), followed by gentamicin (83.25%), and ofloxacin (80.16%) in 

canine otitis externa cases. 

Bugden (2013) in his work reported that susceptibility to gentamicin was very 

high for most of the isolates, from otitis, whereas for polymyxin B, shown high levels of 

resistance. Beta-hemolytic Streptococci had shown high levels of resistance to 

enrofloxacin, gentamycin, ceftriaxone used in otitis externa. 
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Lakshmi and Rao (2013) in their work recorded that for whole otitic cultures, 

ciprofloxacin showed highest sensitivity (91.7%) followed by ofloxacin (79.1%), 

gentamicin (70.8%), enrofloxacin (58.3%), chloramphenicol (52%), cephotaxime 

(43.7%) amoxicillin clavulanic acid (27%) and tetracycline (20.8%).  

Petrov et al. (2013) stated that gram negative bacteria isolated from otitic samples 

were sensitive to aminoglycoside aminocyclitols, polymyxin B and enrofloxacin. While 

gram positive bacteria showed high sensitivity to beta-lactams and aminoglycoside-

aminocyclitols. 

Beier et al. (2014) collected otitic samples from 155 dogs, Pseudomonas 

aeruginosa was isolated from them and antibiotic sensitivity testing was done and the 

highest resistance was recorded to ß-lactams (93.8%) and sulphonamides (93.5%) and 

percent of resistance to ciprofloxacin, enrofloxacin, sarafloxacin and nalidixic acid was 

5%,16%, of 97% and 98% respectively. 

Nwiyi et al. (2014) analyzed 48 dog samples for otitis externa, antibiotic 

susceptibility testing showed that gentamicin was the most sensitive (90%) followed by 

penicillin (80%) while trimethoprim/ sulphurmethoxazole (50%) was the most resistant.  

Blake et al. (2017) recorded that florfenicol was effective at reducing pathogen 

growth, with a MIC90 of 4μg/ml towards Staphylococcus pseudintermedius, while a 

MIC90 of 0.06μg/ml was calculated for terbinafine towards Malassezia pachydermatis. 

Qekwana et al. (2017) opined that antimicrobial resistant strains of 

Staphylococcus and Pseudomonas otitis externa have been emerged as frustrating and 
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difficult causes of otitis externa because of development of resistance to most common 

antibiotics. 

Filipo et al. (2018) demonstrated that for the whole canine otitic cultures the most 

efficient antibiotics were represented by enrofloxacin, with the average of inhibition 

diameter area of 22.34 mm, amoxicillin and clavulanic acid with 21.87 mm and 

marbofloxacin with 21.46 mm, while the least efficient were polymyxin B with 13.76 and 

cefovecin with 15.29 mm. 

Agnihotri et al. (2019) reported that the isolates revealed cefoperazone (74.35%) 

to be the most effective antibiotic for the treatment of otitis externa, followed by 

gentamicin (61.53%), ciprofloxacin (60.40%), chloramphenicol (60.40%), cephalexin 

(60%), ceftriaxone (60%), clindamycin (57.69%), amikacin (56.09%), enrofloxacin 

(54.05%), ampicillin (52.94%), cloxacillin (52.63%), neomycin (51.35%), streptomycin 

(47.50%), erythromycin (46.66%), tetracycline (38.46%), amoxicillin (37.14%), 

penicillin G (32.35%), septran (31.25%) and the least effective being oxytetracycline 

(30.43%). 

Bourely et al. (2019) during their study period on whole canine otitis externa 

culture observed that resistance to penicillin was high for Staphylococci (68.5% (66.6–

70.3) for Staphylococcus pseudintermedius, 70.9% (65.1–76.3) for Staphylococcus 

aureus, whereas it was lower for Proteus mirabilis (28.9% (26.1–31.9)) and Streptococci 

(14.4% (12.0–17.1). The level of resistance to ceftiofur was low for Proteus mirabilis 

(2.4% (1.6–3.6). 
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Chan et al. (2019) reported that N-Acetylcysteine, Tris-EDTA and disodium 

EDTA showed extensive in-vitro antimicrobial activities against bacterial and yeast 

isolates associated with canine otitis externa. 

Demirbilek and Yilmazo (2019) from their work reported that the isolates from 

otitic swabs were resistant to amoxicillin clavulanic acid (45%), gentamycin (28%), 

ampicillin/cloxacillin (69%), tobramycin (28%), amikacin (23%), enrofloxacin (47%), 

chloramphenicol (58%), doxycycline (65%), lincomycin/spectinomycin (58%) and 

polymyxin B (62%). 

Manickam et al. (2019) recorded that coagulase-negative Staphylococci isolates 

from canine otitis Staphylococcus intermedius was sensitive to enrofloxacin (90.90%), 

gentamicin (100%), cephalothin (90.90%) and neomycin (81.81%). Staphylococcus 

aureus (CPS) isolates presented more or less the same sensitivity pattern. 

Karnard et al. (2020) observed that as a whole sample antibiotic sensitivity assay, 

the highest sensitivity was noticed for gentamicin (24 cases), followed by ciprofloxacin 

(21 cases), chloramphenicol (16 cases), ofloxacin (16 cases) and neomycin (12 cases). 

Parmar et al. (2020) conducted antibiotic sensitivity assay on whole otitic samples 

revealed gentamycin (17.93%, n=45) to be highly sensitive drug followed by cefotaxim 

(17.53%, n=44), ceftriaxone (15.53%, n=39), amoxicillin clavulanic acid (11.15%, 

n=28), enrofloxacin (10.75%, n=27), ampicillin and tetracycline (8.36%, n=21, each), 

amikacin (7.97%, n=20), chloramphenicol (1.59%, n=4) and streptomycin (0.79%, n=2). 

Hegde et al. (2021) in their work observed that the highest rate of sensitivity of 

identified isolates was observed with cefotaxime in 41 cases (74.55%) followed by 
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gentamicin in 36 cases (65.46%), enrofloxacin in 29 cases (52.73%), azithromycin in 21 

cases (38.18%), tetracycline in 14 cases (25.46%) and amoxicillin in 3 cases (5.46%). 

2.4.5   IN -VITRO ANTIFUNGAL SENSITIVITY TEST 

Pal and Rao (2001) in their work of otitis externa due to Candida albicans 

reported that the in-vitro disc diffusion test showed that the isolate was susceptible to 

clotrimazole and gentian violet, ketoconazole, miconazole, mercurochrome and nystatin. 

Einchenberg et al. (2003) recorded that the clinical isolates of Malassezia 

pachydermatis from canine otitis externa to be highly sensitive to itraconazole, and only 

2 (2.4%) and 3 isolates (3.7%) have shown resistance against fluconazole and 

ketoconazole respectively.  

Sarierler and Kirkan (2004) in their work observed that miconazole and econazole 

to be most sensitive for all the fungal agents except Candida albicans, whereas nystatin 

showed the highest antifungal activity for Candida albicans. 

Nascente et al. (2005) reported that fluconazale showed highest antifungal 

activity (64.3 percent) in clinical cases of otitis followed by ketoconazole (57 percent) 

and itraconazloe (28.6 percent). 

Lyskova et al. (2007) recorded that Malassezia pachydermatis was susceptible to 

all antimycotics like nystatin, ketoconazole, amphotericin B tested with the exception of 

fluconazole (4.4% of resistant strains). 

Lakshmi and Rao (2013) in their work recorded that canine  otitic isolate showed 

least sensitivity to nystatin (29.1.%). 



44 
 

 

2.5 TREATMENT  

Mckeever and Torres (1997) reported that salicilic acid (0.2%) acts by the 

removal of wax, bacterial toxins, degenerating cellular debris, and free fatty acid, all of 

which can act as a focus for infection and stimulate further inflammation. 

Cole et al. (2003) observed that infected ears treated with an ear cleanser 

containing 0.1% salicylic acid were free of infection within 2 weeks. 

Guardabassi et al. (2004) opined that fluoroquinolones (FQs) are often used 

empirically or as first choice drugs to treat a range of infections, including otitis externa, 

in small animals. 

Rougier et al. (2005) opined that topical treatment is the method of choice for 

treating otitis externa cases since antimicrobial agents come into direct contact with the 

pathogens.  

Coatesworth (2011) stated that therapeutic treatment for otitis externa may 

increase selection pressure for resistant bacteria and remove the commensal population, 

leaving an environmental niche for opportunistic invaders such as Pseudomonas. 

Paterson (2016) reported that the treatment options for secondary bacterial 

infections in otitis externa may include mechanical removal of debris and 

microorganisms with ear flushing, use of topical and systemic antibiotics. 

Blake et al. (2017) opined that in addition to choosing an appropriate 

antimicrobial agent, successful resolution of otitis externa requires delivery of a sufficient 
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volume of the agent directly into the ear canal to make immediate contact and allow 

penetration into the cells and fluid within the canal. 

Karlapudi (2017) opined that the topical medications are inactivated by exudates 

and excessive cerumen may prevent medications from reaching the epithelium, so the 

ears should be gently cleaned with an ear cleaner that will remove the debris in the canal. 

Bajwa (2019) reported that topical therapy is the mainstay treatment for otitis 

externa although systemic use of anti-inflammatory therapy and/or antimicrobial therapy 

may be indicated for canine otitis externa. 

Arisov et al. (2020) opined that the drugs used for the treatment of otitis externa 

include cerumenolytic solutions, analgesics, glucocorticoids, anti-parasitic, antibiotics 

and antifungals. 

Karnad et al. (2020) reported that gentamicin had the most effective response 

against the otic microbes, followed by ciprofloxacin among the anti – microbial drugs 

tested. 

2.5.1 OREGANO OIL  

Mugnaini et al. (2013) opined that appropriately diluted essential oils are suitable 

for direct application on the skin and can be used in the treatment of several skin diseases 

both in animals. 

Chouhan et al. (2017) stated that oregano oil, and its main component have been 

reported for antimicrobial activities against both bacteria and fungi. 



46 
 

 

Sakkas et al. (2018) recorded that oreganum vulgare essential oil was effective 

against all Staphylococcus strains tested and found high antimicrobial activity against 

several bacterial species, including Staphylococcus spp. 

Sim et al. (2019) observed that oregano oil exhibited antibacterial activity against 

all bacterial isolates tested. MIC90 values ranged from 0.015 to 0.03% (146–292 mg/mL) 

for the gram-positive bacteria and Proteus mirabilis and also reported that  oregano oil, 

thyme oil, carvacrol and thymol could be developed as novel treatments for sensitive and 

resistant bacteria and fungal organisms involved in canine otitis externa. 

Ebani et al. (2020) stated that after a proper in-vivo evaluation, oreganum vulgare, 

essential oil could be a promising treatment to combat canine cutaneous mixed infections 

in canines. 
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CHAPTER III 

MATERIALS AND METHODS 

 

3.1 MATERIALS 

3.1.1 LOCATION AND SOURCE OF ANIMALS 

The present study was carried out to study diagnostic and therapeutic aspects of 

canine otitis externa. The clinical cases that were brought to the Veterinary Clinical 

Complex, Campus Hospital and Veterinary Hospital, Bhoiguda, College of Veterinary 

Science, Rajendranagar, Hyderabad during the period of December 2020 to July 2021 

were screened for canine otitis externa. In addition, referral cases from the practicing 

veterinarians in and around Hyderabad and adjoining areas were also included during the 

study period. The detailed information regarding age, breed, gender, onset of symptoms 

was collected from the owners. 

3.1.2 CLINICAL MATERIAL  

Otic exudates, cerumen, roll swab smears, tape impression smears and blood 

samples were collected from the affected dogs for laboratory examination and diagnostic 

study. Whole blood from dogs with otitis externa as well as healthy animals was 

collected on day ‘0’ (day of collection) and 15th (post treatment) in blood vacutainers 

containing heparin as anti-coagulant for hematological estimations. 

 

 

3.1.3 LABORATORY MATERIAL  
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3.1.3.1 Chemicals  

1. (Alfa) - Naphthol and liquid paraffin were procured from Hi Media 

Laboratories/Hyderabad. 

2. Hydrogen peroxide (30% W/V) was obtained from Hi Media Laboratories/Hyderabad. 

3.1.3.2 Laboratory Media and Reagents 

The following culture media and stains were procured from Hi Media 

Laboratories/Hyderabad used for the bacteriological work.  

3.1.3.2.1 Culture media  

1. Agar- agar  

2. Blood agar base  

3. Eosin- methylene blue agar  

4. Mac Conkey’s lactose agar  

5. Mannitol salt agar  

6. Nutrient agar  

7. Brain heart infusion agar 

8. Nutrient broth  

9. Pseudomonas isolation agar  

10. Simon’s citrate agar  

11. Modified Dixon Agar: Special media for Malassezia species 

12. Methyl red - Voges Proskauer medium (MR-VP medium)  

13. Peptone water - Sugar fermentation test 
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14. 10% sugar solution (maltose D)- Sugar fermentation test 

15. Glucose phosphate Peptone water – Voges-Proskauer test, Methyl Red test 

3.1.3.2.2 Indicators and staining reagents  

1. 5 % Alpha- Naphthylamine solution - Voges-Proskauer test 

2. Baritt reagent-A - Voges-Proskauer test 

3. Baritt reagent-B - Voges-Proskauer test 

4. Kovac’s indole reagent – Indole test 

5. Methyl red indicator - Methyl Red test 

6. Oxidase discs – Oxidase test 

7. New Methylene blue staining powder  

8. Gram stain kit – Gram’s staining 

9. Lactophenol staining solution – Fungal staining  

3.1.3.2.3 Ingredients for morphological identification of bacterial isolates  

Table 3.1: Gram Stains -Kit (Hi Media Laboratories®)  

S.NO INGREDIENTS VOLUME 

1 Gram’s Crystal Violet 125ml 

2                  Gram’s Iodine 125ml 

3 Gram’s Decolorizer 2x125ml 

4 Safranine 0.5% w/v 125ml 

 

3.1.3.2.4 Ingredients for morphological identification of Fungal isolates  
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Table 3.2: Lactophenol cotton blue staining kit (Hi Media Laboratories®) 

S.NO INGREDIENTS VOLUME 

1 Lactophenol Cotton Blue stain 

 

125 ml 

 

3.1.3.2.5 Antibiotic discs for in-vitro antibacterial sensitivity testing following standard 

bio-discs (Hi-Media Laboratory Ltd.) were used 

Enrofloxacin (Ex-10 mcg)  

Gentamicin (G-10 mcg)  

Amikacin (AK-30mcg) 

Amoxicillin (AMX- 30mcg) 

Ofloxacin (OF-5mcg) 

3.1.3.2.6 Antifungal discs for in-vitro antifungal testing, following standard bio-discs 

(Hi-Media Laboratory Ltd.) were used 

Clotrimazole (Cc-10 mcg)  

Ketoconazole (Kt-30 mcg)  

Nystatin (Ns-50 mcg) 
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3.1.4 GLASS WARE  

All the glass ware used in this study were procured from M/s Borosil Hyderabad. 

3.1.5 THERAPEUTIC AGENTS 

The following drugs were used in the management of otitis externa in dogs   

1. Ear cleaner containing lactic acid, salicylic acid, chitosanide, propylene glycol, 

Spherulites, docusate sodium, and dimethicone. (Epiotic ear cleaner, M/S, Virbac) 

2. Ear drops containing ofloxacin – 0.3%, clotrimazole 1%, betamethasone 

dipropionate 0.25%, lignocaine hydrochloride 2%. (Pomisol ear drops, M/S, Intas 

pharmaceuticals) 

3. Essential oil containing cavarcol, thymol, rosamaric acid. (Oregano oil, M/S, 

Flewby naturals) 

4. Immune boosting syrup containing Vitamin C, Vitamin D3, Zinc, Curcuma longa 

and Glycyrrhiza. (Immuno sky syrup, M/S, Sky-lec pharma) 
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3.2 METHODS  

3.2.1 INCIDENCE OF OTITIS EXTERNA 

The incidence was calculated by taking into account of the otitis externa cases 

detected out of the total dogs screened. The study was carried on both healthy as well as 

dog seeking therapeutic intervention for ear affection in relation to age, sex, breed and 

season wise incidence. 

3.2.2 DIAGNOSIS 

3.2.2.1 Clinical Examination  

All the dogs with otitis externa were subjected to detailed clinical examination on 

the day of presentation, during further period of therapy and observations were recorded. 

3.2.2.2 Otic Examination  

The ear canals and pinnae were examined for gross abnormalities like erythema, 

otic exudation, pain on palpation of the ear, excessive ear wax, crusts formation on ear 

pinna, head shaking, head tilting, constant scratching etc.  

3.2.2.3 Sampling Technique  

3.2.2.3.1 Collection of materials from ear swabs 

Success in recovery of organisms after culturing specimens depends on the 

careful collection of suitable samples, proper transportation and accurate 

processing of clinical sample. In the present study cerumen/otic exudate sample is 
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collected aseptically using sterile ear swabs at the junction between vertical and 

horizontal ear canal of ear. The ear swabs were collected from the dogs with apparently 

healthy ears (n=6) and also from each clinical case presented with otitis externa at the 

hospital for cytological evaluation and bacteriological examination as per the method 

described by (Wilkinson and Harvey, 1994).  

3.2.2.4 Cytological examination   

3.2.2.4.1 Roll swab cytology  

Cerumen discharge from healthy ears as well as otitic ears was collected. An ear 

swab is inserted at the level of vertical and horizontal ear canal junction, rotated in the 

single direction and withdrawn. Swabs collected were gently rolled onto two microscopic 

slides, air dried one slide is for cytology and another for parasitic examination, the slide 

for cytological evaluation is stained with New Methylene blue and examined under oil 

immersion objective (100 X) of the microscope which allowed rapid assessment for the 

presence of cocci, rods and Malassezia (Mactaggart, 2008) and for parasitic examination, 

mineral oil is placed on the slide and examined under low power 4X and 10X          

(Logas, 2019). 

3.2.2.5 Impression smears  

3.2.2.5.1 Collection and examination of slide impression smears  

Glass slide impression smears were taken from wet lesions on the skin in cases 

with associated dermatological disorders. Impression smears were then stained with new 

methylene blue for one minute. The stained smears were then dried and examined under 
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100X (oil immersion) for the presence of cocci and other inflammatory cells (Scott et al., 

1995; Greene, 1998).  

3.2.2.5.2 Collection and examination of tape impression smears  

Sampling was done using strips of tape about 50 per cent longer than microscopic 

slide. The middle of the tape was pressed several times onto the area to be sampled to 

collect surface cells and debris. This tape was then placed on the slide with adhesive side 

up and both ends of the slide was wrapped with another tape to hold it firmly in position 

(Forsythe, 2007). These smears were stained by using new methylene blue stain for one 

minute. The stained smears were then dried and examined under 100 X (oil immersion) 

for the presence of bacteria and Malassezia organisms (Rosenkratz, 2008).  

3.2.2.6 Preparation of media 

 All the media used in this study were from Hi media Laboratories Pvt. Limited 

obtained as dehydrated powders were rehydrated as per the manufacturer’s instructions 

by adding distilled water to dissolve. Then media were sterilized by autoclaving at 15 lb 

pressure for 15minutes. 

3.2.2.7 Preparation of glassware  

All the glassware used in this study were dipped into 1% Hydrochloric acid for 24 

hours, and then washed under running tap water, again soaked in teepol solution for 

24hours, cleaned with brush and washed under running water. The glassware was then 

rinsed in glass distilled water and dried at 50°C, carefully packed and sterilized at 160°C 
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for one and half hours in hot air oven. The sterilized glassware was used for cultural and 

biochemical analysis.  

3.3 ISOLATION AND IDENTIFICATION OF BACTERIAL ORGANISM  

The collected otic inoculum was inoculated into the nutrient broth and incubated 

at 37°C for 24-48 hours. The growth of enriched inoculums from all the samples were 

streaked on primary media like nutrient agar and blood agar, and incubated at 37°C for 

24-48 hours. Colonial morphology on culture media and microscopic morphology of 

gram-stained smears of the representative colonies were studied. Further the identified 

colonies were streaked on selective and differential media like Mannitol Salt agar, 

Pseudomonas isolation agar, Mac Conkey agar, Eosin-methylene blue agar, Urea agar, 

Simmons citrate agar (Hi Media Laboratory Ltd., Hyderabad) and incubated at 37°C for 

24 to 48 hours. The inoculated plates were examined for morphological characteristics 

and growth of bacterial colonies after incubation period. The isolates were then identified 

on the basis of colony characteristics, staining characteristics (after staining with Gram’s 

stain) microscopic morphology, catalase test, slide coagulase test, and mannitol 

fermenting ability (Quinn et al.,1999). 

3.3.1 ISOLATION OF THE ORGANISMS 

After incubation the plates were thoroughly examined to detect the colonies of the 

organisms. Single colonies were picked up and sub cultured separately on Nutrient Agar 

and incubated at 37°C for 24-48 hours. The single colonies were further sub cultured in 

slant in small tubes to obtain the organism in pure form and preserved at 4°C for further 

study. 
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3.3.2 MEDIA FOR ISOLATION AND MAINTENANCE OF BACTERIAL CULTURE 

 The following bacterial culture media or their respective ingredients were 

procured from Hi Media Laboratory®, India.  

3.3.3 IDENTIFICATION OF BACTERIA  

Identification of the bacteria was carried out based on colony character and 

microscopic morphology, hemolysin production, coagulase test and biochemical 

characteristics by standard methods. 

3.3.3.1 Gram’s staining 

Gram’s Staining was done for all the pure cultured for primary identification and 

the following characters were considered. 

1) Gram positivity and negativity. 

2) Shape.  

3) Size.  

4) Arrangements.  

Morphology of bacterial organism  

Bacterial smears were prepared by mixing 24-hour old cultures with sterile saline 

on a clean microscopic slide. The smear was then air dried, heat fixed over flame and 

then stained by Gram’s staining and examined under oil immersion lens. The bacteria 
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were studied and each isolate was recorded as being gram positive cocci or gram 

negative, cocci, bacilli or coccobacilli.  

3.3.3.2 Biochemical tests for identification of bacteria 

Sugar fermentation test:  

Principle: Acids formed due to fermentation of different specified sugars are detected by 

a change in the colour of the medium (it is varied according to the use of indicator). 

Materials:  

a) Peptone water.  

b) Bacterial culture.  

c) 10% sugar solution (Maltose- D)  

d) other essentials.  

Procedure:  

a) Take 4 ml peptone water in the sugar tube.  

b) Then bacterial culture is added from the slant.  

c) Add 0.4 ml of 10% sugar solution in each tube.  

d) Then add 0.4 ml Andrade’s indicator (HiMedia) and incubated for 4-5 days. 

Observation: Acid production will be indicated by the change of the colour of the 

medium intense pink or red in positive reaction.  
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Indole test:  

Principle: This test demonstrates the ability of certain bacteria to decompose the amino 

acid tryptophan to iodole as by-product, which accumulates in the medium. Indole is then 

tested for by a colour reaction with para-dimethyl amino benzaldehyde.  

Material:  

a) Peptone water (5ml) without indicator  

b) Bacterial culture  

c) Kovac’s indole reagent (HiMedia)  

d) other essentials  

Procedure:  

a) Inoculate the peptone water with bacterial culture and incubate the tube for at least 48 

hours at STC.  

b) Add 15 drops of Kovac’s indole reagent gently at the side of the tube in slanting way 

without disturbing.  

Observations: In positive cases, a bright red colour ring will develop at the interface of 

the reagent and the broth within few seconds. A brown or tan colour is considered as 

negative.  
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Catalase test:  

Principle: This demonstrates the presence of catalase, an enzyme that catalyzes the 

release of oxygen from hydrogen peroxide (H2O2). 

Materials:  

a) Bacterial culture on solid media. 

 b) Hydrogen peroxide (H2O2) solution (10 volume)  

c) microscopic glass slide  

d) other essentials  

Procedure:  

a) With a sterile inoculation loop take small amount of bacterial culture and place on a 

clean microscopic glass slide.  

b) Pour a drop (or more) of H2O2 upon the culture and observe the effect.  

Observations: In positive case, bubble of oxygen will release from the surface of the 

culture.  

Voges -Proskauer test:  

Principle:  

Many bacteria ferment glucose with the production of acid and subsequently convert 

them to a neutral product acetyl-methyl carbinol (CH3CO.CHOH.CH3) or its reduction 

product 2,3 butylene glycol (CH3.CHOH.CHOH.CH3). The substances can be tested for 
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by a colorimetric reaction between diacetyl and a guanidine group under alkaline 

conditions.  

Materials:  

a) Glucose phosphate peptone water (GPPW)  

b) Bacterial culture in broth.  

c)  Voges -Proskauer reagents  

d) other essentials  

Procedure:  

a) Inoculate a tube of GPPW (5ml) with pure bacterial culture and incubate the tube foe 

at least 24 hours.  

b) Add 3 ml of 5% alpha napthol and 1ml of 20% aqueous potassium hydroxide solutions 

in the tube and mix well by gental shaking.  

c) Wait for few minutes to develop intense red colour at or near the surface. 

Observations: Positive test is indicated by the development of a bright cherry red colour 

after 5 to 15 minutes or longer.  

Methyl Red test:  

Principle: This test is employed to detect the production of sufficient acid during 

fermentation of glucose and the maintenance of conditions such that the pH of an old 

culture is sustained. It can be detected by a change in colour of the methyl red indicator 

which is added at the end of the period of incubation.  
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Materials:  

a) Glucose phosphate peptone water.  

b) Bacterial culture (broth)  

c) Methyl Red reagent  

d) other essentials  

Procedure:  

a) Inoculate a loop full of pure broth to GPPW (5ml) and incubate for at least 48 hours. 

 b) Add 5 drops of MR reagent directly to the broth and mix well. MR reagents in same 

amount also add in un-inoculated control tube for comparing the colours.  

Observations:  

Red colour indicates positive reaction and yellow colour as negative reaction. 

Intermediate shades may be considered as doubtful. 

Oxidase Test:  

Principle: Cytochrome oxidase is an enzyme found in some bacteria that transfers 

electrons to oxygen. Thus, the enzyme oxidizes reduced cytochrome c to make this 

transfer of energy. Presence of cytochrome oxidase can be detected through the use of an 

oxidase disc which acts as an electron donator to cytochrome oxidase. If the bacteria 

oxidize the disk, the disk will turn purple, indicating a positive test. No color change 

indicates a negative test.  
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Procedure:  

a) Take a loopful of bacterial culture and rub over the disc.  

b) Examine for blue colour within 10 seconds.  

Observations: If the bacteria oxidize the disk, the disk will turn purple colour, indicating 

a positive test. No colour change indicates a negative test.  

Coagulase test:  

Principle:  

Some bacteria produce coagulase, which is an enzyme that converts fibrinogen to fibrin, 

which means that it can coagulate plasma. The ability to produce coagulase is assumed to 

be associated to the virulence of Staphylococci. The test is used to distinguish between 

coagulase positive and coagulase negative Staphylococci.  

Method  

1. Suspend one colony from the suspected pure culture in 0.5 ml of plasma from horse, 

rabbit or man.  

2. Incubate at 37°C  

3. Read the test after 4 h. If the result is negative, continue with the incubation.  

4. Perform the final read after 24 h.  

Observations:  

• Positive reaction if the plasma coagulates and the coagulate is stable. It must not be 

dissolved upon stirring.  
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• Negative reaction if the plasma does not coagulate or if the coagulate is dissolved again 

upon stirring.  

3.3.4 TEST PROCEDURE OF IN-VITRO ANTIBIOTIC SENSITIVITY TEST  

A 24-hour old mix culture isolated from dogs were incubated in 5ml of infusion 

broth and incubated at 37°C for 24 hours. A sterile cotton swab was dipped into each 

broth culture and the excess broth was removed by pressing the swabs inside the tubes. 

The swabs were then smeared of the entire surface of Muller Hinton Agar plate and were 

allow drying in room temperature for 30 minutes. Disc are then taken with sterile forceps 

and placed gently to the surface of the agar. The plates were incubated at 37°C After 14-

24 hours of incubation, the zone of inhibition was measured in mm by means of Vernier - 

Calipers. 

 A clear inhibition zones were recorded as (++++)  

maximum (>17mm), 

(+++) medium (10-17mm),  

(++) moderate (5-10mm),  

(+) slight (5mm) and  

Negative marks denote resistance. 
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3.4 ISOLATION AND IDENTIFICATION OF FUNGAL/YEAST ORGANISMS 

3.4.1 YEAST INOCULATION 

For isolation of yeast otic exudates were inoculated on brain heart infusion agar 

and Sabouraud’s dextrose followed by incubated at 32°C. The identification of yeast was 

done on colony and microscopic features produced on brain heart infusion and 

Sabouraud’s dextrose agar. To study the microscopic morphology of isolate was studied 

by Gram’s and Lactophenol Cotton Blue Staining.  

After 24 hrs enrichment in peptone water each sample was inoculated on 

Modified Dixon agar for isolation of yeast. The plates were incubated at 32°C for at least 

24 hr in cooling incubator. Appearance of discrete and well-developed colony were 

recorded and employed as criteria for isolation by (Guillot and Bond,1999). 

3.4.2 MEDIA FOR ISOLATION AND MAINTENANCE OF FUNGAL/YEAST 

CULTURE 

The following bacterial culture media or their respective ingredients were procured from 

Hi Media Laboratory®, India.  

3.4.3 IDENTIFICATION OF FUNGAL/YEAST ORGANISMS 

3.4.3.1 Lactophenol Cotton Blue staining 

The Lactophenol Cotton Blue preparation is used to stain fungal elements, which 

aids in the microscopic identification of mycotic agents. The cotton blue dye stains the 

chitin, a nitrogenous substance present in the cell walls of most fungi. The phenol kills 

any organisms and the lactic acid preserves fungal structures.  
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Procedure: 

a) Place a clean glass slide on a sheet of white paper. 

b) Place a small drop of Lactophenol Cotton Blue in the center of the slide. 

c) Break a stick in half so that a rough tapered edge is formed.  

d) Remove a fragment of a fungal colony (approximately 1-2 mm from the 

periphery) with the broken stick and place in the Lactophenol Cotton Blue.  

e) Gently tease the fragment until it has been separated. 

f) Gently lower a coverslip over it. Do not tap or push down as this may dislodge 

conidia from conidiophores. 

g) Examine microscopically for presence of fungal elements. 

h) For a permanent preparation, rim the coverslip with clear nail polish or Permount 

3.4.4 TEST PROCEDURE OF IN-VITRO DRUG SENSITIVITY TEST AGAINST 

FUNGAL/YEAST ORGANISMS 

a) All the fungal isolates recovered on mycological culture examination were 

subjected to in-vitro drug sensitivity testing by disc-diffusion method (Bauer et 

al., 1966).  

b) A small amount of growth from isolated colonies of organisms obtained on 

Sabouraud’s dextrose agar (SDA) with chloramphenicol slants was transferred 

into a tube of nutrient broth with the help of a platinum loop and incubated at 

37°C for 24 hours.  

c) The broth culture was evenly smeared over the surface of SDA plates with the 

help of a sterile cotton swab. The standard discs (Hi Media Laboratory Ltd., 

Mumbai) of antifungal agents were then placed on the agar with sterile forceps 
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keeping uniform spacing between two discs and pressed gently to ensure full 

contact.  

d) The results were recorded after 48-72 hours of incubation at 37°C by measuring 

the size of zone of inhibition around each disc and compared with the standard 

chart. 

3.5 HEMATOLOGY  

3.5.1 COLLECTION OF BLOOD FOR HEMATOLOGICAL STUDY 

Whole blood from dogs suffering with otitis externa as well as healthy animals 

was collected was collected on day ‘0’ (day of collection) and 15th (post treatment) in 

blood vacutainers containing heparin as anti-coagulant for hematological estimations like 

Total Leucocyte Count (TLC in ×103/µL), Differential Leucocyte Count (DLC in %), 

were estimated on the same day of collection with the help of Humacount in the 

Department of Veterinary Clinical complex, College of Veterinary Science, 

Rajendranagar, Hyderabad.  

3.6 THERAPEUTIC AGENTS USED FOR THE MANAGEMENT OF 

 BACTERIAL OTITIS EXTERNA IN DOGS 

Out of 39 affected dogs, 14 dogs were taken up for the detailed study and divided 

into 2 groups viz. group I and II and 7 dogs in each group to follow therapeutic protocol 

as shown in Table 3.3 and 3.4. 

3.7 STATISTICAL ANALYSIS  

The statistical analysis of the data was subjected to one way ANOVA using 

Statistical Package for Social Sciences (SPSS) version 10. Differences between means 

were tested using Duncan’s multiple comparison test and significance was set at 5 

percent (P<0.01) and (p<0.05). The values were represented as mean ± Standard Error. 
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Table 3.3: Therapeutic design for group I otitic dogs. 

Group 

Name of the drugs Dose rate 

Route of 

administration 

Duration of 

treatment 

Group I Ear cleaner 

 

Few drops Topical 

application 

(Gently rub the 

base of 

the ear and then 

wipe the interior 

of the ear flap 

with cotton or 

cloth moistened 

with EPI-OTIC 

Ear Cleanser). 

Once daily for 

10 days 

Essential Oil 2 Drops 

oregano oil + 

4 drops of 

carrier oil 

(coconut oil) 

 

  

Topical 

application  

Twice daily for 

14 days 

Immune booster 5-10 ml daily 

 

Orally Twice daily for 

21 days 
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Table 3.4: Therapeutic design for group II otitic dogs 

Group 

Name of the drugs Dose rate 

Route of 

administration 

Duration of 

treatment 

Group II Ear cleaner 

 

Few drops Topical 

application 

(Gently rub the 

base of 

the ear and then 

wipe the interior 

of the ear flap 

with cotton or 

cloth moistened 

with EPI-OTIC 

Ear Cleanser). 

 

Once daily for 

10 days  

Ear drops 5-10 drops Topical 

application  

Twice daily 

for 14 days 

Immune booster 5-10 ml daily 

 

Orally Twice daily 

for 21 days 

 



RESULTS
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CHAPTER IV 

RESULTS 

 

This study presents the incidence of otitis externa in relation with age, breed, 

gender, season along with hematobiochemical alterations, isolation of causative agent 

and different therapeutic regimens in dogs suffering with otitis externa. A total of 3896 

dogs were presented to the Veterinary Clinical Complex, Bhoiguda and Campus 

Veterinary hospital, College of Veterinary Science, Rajendranagar, Hyderabad, 

Telangana and referral cases from the practicing veterinarians in and around 

Hyderabad, during the period of December 2020 to July 2021. 

Results of the present study are presented here under.  

4.1 INCIDENCE  

4.1.1 INCIDENCE OF OTITIS EXTERNA 

During the period under study, out of total 3896 cases registered at Veterinary 

Clinical Complex, Campus Hospital and Veterinary Hospital, Bhoiguda, College of 

Veterinary Science, Rajendranagar and referral cases from the practicing veterinarians 

in and around Hyderabad, 264 cases were suspected for otitis externa and 39 dogs were 

diagnosed for the same. Thus, the overall incidence of otitis externa turned out to be 

14.77% (Table 4.1 and Fig 4.1).  

4.1.2 AGE WISE INCIDENCE OF OTITIS EXTERNA IN DOGS 

The age wise incidence of otitis externa was recorded at 3 months to 1 year, 1 

to 5 years, 5 to 10 years as 10.25%, 48.71% and 41.02% respectively. Highest (48.71%) 

incidence was recorded in 1 to 5 years of age group of dogs, followed by (41.02%) 
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incidence in 5 to 10 years group dogs, and in the age group between 3 months to 1 year 

(3m to 1Y) the incidence observed was (10.25%). The details are shown in Table-4.2 

and Fig 4.2.  

Table 4.1: Showing incidence of otitis externa in dogs 

Number of dogs examined 264 

Number of dogs positive for otitis externa 39 

Incidence % of otitis externa 14.77% 

 

Table 4.2: Showing age wise incidence of otitis externa in dogs 

Age group  Number of cases positive 

for otitis externa 

Incidence (%) 

3 months- 1 years 04 10.25 

1 to 5 years 19 48.71 

5 to 10 years 16 41.02 

Total 39 100 

 

4.1.3 BREED WISE INCIDENCE OF OTITIS EXTERNA IN DOGS 

Otitis externa was recorded in different breeds like Labrador Retriever, German 

Shepherd, Cocker Spaniel, Mongrel, Doberman, Spitz, Rottweiler, Pug breeds. The 

highest incidence of otitis externa was recorded in Labrador Retriever (21.42%), 

followed by 16.92%, 12.00%. 12.00%, 11.11%, 9.52%, 8.00% and 6.66% in German 

Shepherd, Cocker Spaniel, Mongrel, Doberman, Spitz, Rottweiler and Pug breeds 

respectively, as presented in Table 4.3 and Fig. 4.3. 
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Figure 4.1: Showing incidence of otitis externa in dogs 

 

Figure 4.2: Showing age wise incidence of otitis externa in dogs 
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Table 4.3: Showing breed wise incidence of otitis externa in dogs 

Name of the 

breed 

Number of dogs 

examined 

Number of 

positive cases 

Incidence (%) 

Labrador Retriever 70 15 21.42 

German Shepherd 65 11 16.92 

Cocker Spaniel 25 03 12.00 

Mongrel 25 03 12.00 

Doberman 18 02 11.11 

Spitz 21 02 9.52 

Rottweiler 25 02 8.00 

Pug 15 01 6.66 

Total 264 39 100 

 

Figure 4.3: Showing breed wise incidence of otitis externa in dogs 
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4.1.4 SEX WISE INCIDENCE OF OTITIS EXTERNA IN DOGS 

Otitis externa was recorded highest (58.97%) among 23 male dogs followed 

by 16 (41.02%) female dogs and the same is depicted in Table 4.4 and Fig. 4.4. 

4.1.5 SEASON WISE INCIDENCE OF OTITIS EXTERNA IN DOGS 

The season wise incidence of otitis externa in dogs is showed in Table-4.5 and 

Figure-4.5. The seasons were recorded as summer (March-June), rainy (July-October), 

and winter (November- February) and the highest incidence was noticed in summer 

(43.58%), followed by rainy (30.76%) and winter (25.64%) seasons.  

Table 4.4: Showing sex wise incidence of otitis externa in dogs 

Sex  Number of positive cases Incidence (%) 

Male 23 58.97 

Female 16 41.02 

Total 39 100 

 

Table 4.5: Showing season wise incidence of otitis externa in dogs 

Season Number of positive cases Incidence (%) 

Summer 17 43.58 

Rainy 12 30.76 

Winter 10 25.64 

Total 39 100 
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Figure 4.4: Showing sex wise incidence of otitis externa in dogs 

 

 

Figure 4.5: Showing season wise incidence of otitis externa in dogs 
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4.2 CLINICAL OBSERVATIONS 

The dogs suffering from otitis externa showed a wide variety of clinical signs 

like foul smell from ears, ear exudates, inflammation and swelling of ear canal, shaking 

of head, ear scratching, head tilting, pain on touching, ulceration and erythema. The 

assessment of color of exudates was also recorded which in turn helped to diagnose the 

possible causes of the otitis externa. 

In the present investigation group I dogs suffering with otitis externa showed 

clinical signs such as head shaking (100%), pain (100%), head tilting (100%), ear 

scratching (71.42%), ulceration (71.42%), erythema (57.14%), inflammation and 

swelling of ear canal (57.14%), foul smell ear discharge (42.85%), However all the 

clinical signs subsequently ceased and resumed normally post treatment and the details 

are given in Table 4.6, Fig. 4.6. 

Whereas in group II dogs the common clinical signs were head shaking (100%), 

pain (71.42%), head tilting (85.71%), ear scratching (42.85%), ulceration (57.14%), 

erythema (71.42%), inflammation and swelling of ear canal (85.71%) and foul smell 

ear discharge (28.57%). Post treatment clinical signs ceased percentages are 0%, 0%, 

20%, 0%, 0%, 33.33%, 0% and 25% respectively as shown in Table 4.7 and Fig. 4.7. 

The various clinical manifestations are depicted in Fig.4.8 to 4.14. 
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Table 4.6: Observations of clinical findings of group I otitic dogs otitis on day 0 

       (pre treatment) and day 15 (post treatment). 

 Pre-treatment (0) day Post- treatment (15) day 

Group I Clinical signs Number 

of 

animals 

Percentage 

(%) 

Number of 

animals 

Percentage 

(%) 

Head shaking 07 100 00 00 

Foul smell ear 

discharge 

03 42.85 00 00 

Erythema 04 57.14 00 00 

Ear scratching 05 71.42 00 00 

Pain 07 100 00 00 

Inflammation 

and swelling 

of ear canal 

04 57.14 00 00 

Head tilting 07 100 00 00 

Ulceration 05 71.42 00 00 
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Table 4.7: Observations of clinical findings of group II otitic dogs on day 0 (pre 

        treatment) and day 15 (post treatment). 

 Pre-treatment (0) day Post- treatment (15) day 

Group II Clinical signs Number of 

animals 

Percentage 

(%) 

Number of 

animals 

Percentage 

(%) 

Head shaking 07 100 00 00 

Foul smell ear 

discharge 

02 28.57 00 00 

Erythema 05 71.42 01 20 

Ear scratching 03 42.85 00 00 

Pain 05 71.42 00 00 

Inflammation 

and swelling 

of ear canal 

06 85.71 02 33.33 

Head tilting 06 85.71 00 00 

Ulceration 04 57.14 01 25 
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Fig 4.6: Observations of clinical findings of group I otitic dogs on day 0 (pre-    

   treatment) and day 15 (post treatment). 
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Fig 4.7: Observations of clinical findings of group II otitic dogs on day 0 (pre - 

    treatment) and day 15 (post treatment). 
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Fig 4.8: Collection of samples from clinical cases. 

 

Fig 4.9: Dog showing excoriations on ear pinna. 



81 
 

 

Fig 4.10: Dog showing scales formation on ear pinna. 

 

 

Fig 4.11:  Dog showing brownish greasy ear exudate. 
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Fig 4.12:  Dog showing ulceration and excoriation of ear pinna. 

 

Fig 4.13: Dog with yellowish purulent ear discharge. 

 

Fig 4.14: Dog showing crust formation on ear pinna. 
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4.3 IDENTIFICATION OF THE ETIOLOGICAL AGENTS 

4.3.1 DIAGNOSIS 

A total of 39 clinically positive dogs were screened for the presence of 

microorganisms by cytological examination. The percentage of positive diagnosis for 

tape impression smears, roll swab cytological method and direct impression smear were 

74.35%, 41.02% and 28.20 % respectively.  The results pertaining to diagnosis of otitis 

externa is presented in Table 4.8 and Fig 4.15. Diagnosis of otitis externa by various 

diagnostic methods revealed Malassezia spp., Pseudomonas spp., and gram-positive 

cocci (Fig. 4.16 to 4.18). 

In the present investigation, as shown in Table 4.9 and Fig 4.19 the findings 

related to diagnosis of canine otitis externa using tape impression smears revealed a 

greater number of cocci (75.86%) followed by bacilli (55.17%) and yeast (20.68%). 

From roll swab cytological method, a greater number of cocci (84.00%) followed by 

bacilli (56.00%) and yeast (20.00%) and from direct impression smear again a greater 

number of cocci (63.63%)  followed by bacilli (45.45%) and yeast (27.27%) were 

detected.  

Table 4.8: Diagnosis of otitis externa by various methods 

Cytological method Number of positive cases Percentage of positive 

diagnosis 

Tape impression smears 29 74.35 % 

Roll swab cytological 

method 

25 41.02 % 

Direct impression smear 11 28.20 % 
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Figure 4.15: Diagnosis of otitis externa by various methods 

 

 

                                   Fig 4.16: Malassezia yeast in the ear cytology. 
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Fig 4.17: Rod shaped (Pseudomonas) organism in the ear cytology. 

 

 

Fig 4.18: Gram positive cocci in ear cytology. 
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Table 4.9: Distribution of microorganism in otitis externa by cytological   

       examination 

Types of 

organism 

Tape impression 

smears 

Roll swab 

cytological method 

Direct impression 

smear 

No. of 

isolates 

Percentage No. of 

isolates 

Percentage No. of 

isolates 

Percentage 

Cocci 22       (75.86%) 21  (84.00%) 07  (63.63%) 

Bacilli 16  (55.17%) 14  (56.00%) 05  (45.45%) 

Yeast 06 (20.68%) 05  (20.00%) 03  (27.27%) 

 

Figure 4.19: Showing distribution of microorganism in otitis externa by    

          cytological examination 
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4.3.2 ISOLATION AND IDENTIFICATION OF MICROORGANISM 

The samples found positive for cytological examination were further subjected 

to microbial isolation and identification. Out of total 39 isolates, 31 were bacterial 

isolates that include Staphylococcus spp. (41.02%) followed by Pseudomonas spp. 

(28.20%), Proteus spp. (5.12%) and Streptococcus spp. (5.12%) and 8 were Malassezia 

spp. (20.51%) and are depicted in Fig 4.21 to 4.26. The details are given in Table 4.10, 

Fig. 4.20. 

Table 4.10: Microbial isolates from otitis externa in dogs 

Organism isolated Number of isolates 

(n=39) 

Percentage (%) 

Staphylococcus spp.  16 41.02 

Pseudomonas spp. 11 28.20 

Proteus spp.  02 5.12 

Streptococcus spp. 02 5.12 

Malassezia spp. 08 20.51 
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Figure 4.20: Showing Isolation and identification of microorganism 

 

 

  

Fig 4.21: Coagulase positive 

Staphylococcus aureus produced 

yellow colonies with yellow zones. 

Fig 4.22: Coagulase-negative 

Staphylococci produce small pink or red 

colonies with no color change to the 

medium. 
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Fig 4.23: Growth of Pseudomonas on 

cetrimide agar. 

 

Fig 4.24: Pseudomonas on Nutrient agar 

produced large, opaque, flat colonies with 

irregular margins and distinctively fruity 

odour colonies. 

 

 

 

 

  

Fig 4.25: Microscopic view showing gram 

positive Staphylococcus spp. 

 

Fig 4.26: Microscopic view showing gram 

negative Pseudomonas aeruginosa. 
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4.3.2.1 Biochemical analysis of the bacterial isolates 

The biochemical tests like Indole test, Methyl Red test, Voges Proskauer test, 

Citrate Utilization test, Catalase test, Coagulase test, Oxidase test, Urease test were 

performed to the cultured isolates for identification of bacteria (Table 4.11 and Fig 

4.27 to 4.31). 

Table 4.11: Biochemical analysis of the bacterial isolates 

Test Staphylococcus 

spp. 

Pseudomonas 

aeruginosa 

Proteus spp. Streptococcus 

spp. 

Indole test - - - - 

Methyl Red test + - + + 

Voges Proskauer 

test 

+ - - + 

Citrate 

Utilization test 

+ + + NA 

Catalase test + + + - 

Coagulase test + (4) and -(12) NA NA + 

Oxidase test - + - - 

Urease test - - + - 

 

4.3.2.2 Fungal isolates recovered from otitis externa affected dogs 

In the present investigation, out of total 39 isolates (including bacteria) 

Malassezia otitis externa were shown as 8 positive isolates with percent of 20.51% as 

mentioned in Fig. 4.32. 
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Fig 4.27: Staphylococcus spp. Voges 

Proskauer test positive. 

 

Fig 4.28: Staphylococcus spp. Methyl 

Red test positive. 

 

 

 

 

Fig 4.29: Citrate test positive Staphylococcus aureus. 
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Fig 4.30: Catalase test positive for Staphylococcus and Pseudomonas. 

 

Fig 4.31: Oxidase test positive for Pseudomonas. 

 

Fig 4.32: Growth of Malassezia on SDA agar. 
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4.4 IN-VITRO DRUG SENSITIVITY TEST 

4.4.1 ANTIBIOTIC SENSITIVITY TEST OF WHOLE CULTURES 

Antibiotic sensitivity test was carried out on the ear discharges (whole cultures) 

of (18) otitic ears and results revealed a highest sensitivity towards enrofloxacin 

(91.27%), while the sensitivity pattern of isolates by decreasing order is gentamycin 

(83.34%), amikacin (81.32%), amoxicillin (80.19%) and the least sensitivity towards 

ofloxacin (74.36%). The antibiotic sensitivity test of whole cultures is given in Table 

4.12 and Fig 4.33). 

Table 4.12: Antibiotic sensitivity test of whole cultures 

Antibiotic Sensitivity % 

    Enrofloxacin (Ex-10 mcg) 91.27% 

    Gentamicin (G-10 mcg) 83.34% 

    Amikacin (AK-30mcg) 81.32% 

    Amoxicillin (AMX- 30mcg) 80.19% 

    Ofloxacin (OF-5mcg) 74.36% 

 

4.4.2 ANTIFUNGAL SENSITIVITY TEST OF WHOLE CULTURES 

Antifungal sensitivity test on the 18 fungal/yeast samples of otitic ears revealed 

a highest sensitivity of 93.40% to clotrimazole followed by ketoconazole (84.60%) and 

nystatin (28.40%) the details are shown in Table 4.13 and depicted in Fig 4.34 and 4.35. 

Table 4.13: Antifungal sensitivity test of whole cultures 

Antifungal disc Sensitivity % 

    Clotrimazole (Cc-10 mcg) 93.40% 

    Ketoconazole (Kt-30 mcg) 84.60% 

    Nystatin (Ns-50 mcg) 28.40% 
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Fig 4.33: Antibiotic sensitivity test showing high sensitivity for enrofloxacin. 

 

Fig 4.34: Antifungal sensitivity test showing high sensitivity for clotrimazole. 

 

Fig 4.35: Antifungal sensitivity test showing resistance to nystatin. 
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4.5 HAEMATOLOGY 

The mean hematological values of group I and group II dogs are presented in 

Table 4.14 and 4.15. 

4.5.1 TOTAL LEUKOCYTE COUNT (TLC X 103) 

The mean values of total leukocyte count (TLC x 103) are presented in Fig.4.36. 

The mean total leukocyte count (TLC x 103) of group I otitic dogs on day 0 was 

11.41 ± 0.29 which was significantly (P<0.01) higher as compared to the healthy 

control (9.31 ± 0.58). This value decreased significantly (P<0.01) to 9.73 ± 0.20 

following treatment on day 15 as compared to that of day 0. 

The mean total leukocyte count (TLC x 103) of group II dogs was 10.96 ± 0.19 

that was significantly (P<0.01) higher as compared to the healthy control (9.31 ± 0.58). 

Following treatment this value decreased non significantly to 9.90 ± 0.15 by day 15 as 

compared to that of day 0. 

However, comparison between groups revealed that the average values of all 

the treated groups decreased after therapy and maximum restoration was observed in 

group I than group II by the end of 15 days (post treatment).  

4.5.2 DIFFERENTIAL LEUKOCYTE COUNT 

4.5.2.1 Neutrophils (%) 

 The mean values of neutrophil (%) are presented in fig.4.37.  

The mean values of neutrophil (%) was 75.32± 0.49 in otitis externa affected 

group I dogs that was non significantly higher as compared to the healthy control (66.85 

± 3.45). Following medication this value decreased non significantly to 68.98 ± 0.42 

on day 15 as compared to that of day 0. 
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The mean neutrophil (%) of group II dogs on day 0 was 75.48 ± 0.81 and was 

non significantly higher as compared to the healthy control (66.85 ± 3.45). This value 

decreased non significantly to 70.07 ± 0.52 on day 15 as compared to that of day 0. 

A non-significant decrease in the mean neutrophils (%) values was recorded in 

the animals of group I and II after therapy. However, comparison between groups 

revealed that the average values of all the treated groups decreased after therapy and 

maximum restoration was observed in group I than group II by the end of 15 day (post 

treatment).  

4.5.2.2 Lymphocytes (%) 

 The mean values of lymphocytes (%) are presented in Fig.4.38. 

The mean lymphocytes (%) of group I dogs on day 0 was 17.96 ± 0.42 that were 

affected with otitis externa was significantly (P<0.01) lower as compared to the healthy 

control (27.77 ± 1.92). This value increased significantly (P<0.01) to 28.34 ± 0.45 on 

day 15 as compared to that of day 0. 

The mean lymphocytes (%) of group II otitis externa affected dogs on day 0 was 

17.82 ± 0.34 that was significantly (P<0.01) lower as compared to the healthy control 

(27.77 ± 1.92). This value increased significantly (P<0.01) to 27.15 ± 0.43 on day 15 

as compared to that of day 0. 

A significant (P<0.01) increase in the lymphocytes (%) values was recorded in 

the dogs of both group I and II after therapy. However, comparison between groups 

revealed that the average values of all the treated groups increased after therapy and 

maximum restoration was observed in group I than group II by the end of 15 day (post 

treatment).   
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4.5.2.3 Monocytes (%) 

The mean values of monocytes (%) are presented in Fig.4.39. 

The mean monocytes (%) of group I dogs on day 0 was 0.76 ± 0.03 and was 

significantly (P<0.01) lower as compared to the healthy control (1.32 ± 0.02). This 

value increased significantly (P<0.01) to 1.18 ± 0.03 on day 15 as compared to that of 

day 0. 

The mean monocytes (%) of group II dogs on day 0 was 0.83 ± 0.05 that was 

significantly (P<0.01) lower as compared to the healthy control (1.32 ± 0.02). This 

value increased significantly (P<0.01) to 1.06 ± 0.06 on day 15 as compared to that of 

day 0.However, comparison between groups revealed that the average values of all the 

treated groups increased after therapy and maximum restoration was observed in group 

I than group II by the end of 15 day (post treatment).  

 

4.5.2.4 Eosinophils (%) 

 The mean values of eosinophil (%) are shown in Fig.4.40. 

 The mean eosinophil (%) of group I animals was 5.98 ± 0.19 (day 0) that was 

significantly (P<0.01) higher as compared to the healthy control (1.45 ± 0.03). This 

value decreased significantly (P<0.01) to 1.49 ± 0.14 on day 15 as compared to that of 

day 0. 

The mean eosinophil (%) of group II dogs was 5.86 ± 0.14 (day 0) that was 

significantly (P<0.01) higher as compared to the healthy control (1.45 ± 0.03). This 

value decreased significantly (P<0.01) to 1.72 ± 0.07 on day 15 as compared to that of 

day 0. However, comparison between groups revealed that the average monocyte values 

of all the treated groups increased after therapy and maximum restoration was observed 

in group I than group II by the end of 15 day (post treatment).  
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Table 4.14: Hematology of group I otitic dogs 

                                                 GROUP I 

Parameter Healthy Dogs 

(n=7) 

0th day (pre 

treatment) 

15th day (Post 

Treatment) 

Total Leukocyte 

count (TLC x 103) 

9.31 ± 0.58**b 11.41 ± 0.29**a 9.73 ± 0.20**b 

DLC (%) 

Neutrophils (%) 

66.85 ± 3.45* 75.32± 0.49* 68.98 ± 0.42* 

Lymphocytes (%) 27.77 ± 1.92**a 17.96 ± 0.42**b 28.34 ± 0.45**a 

Monocytes (%) 1.32 ± 0.02**a 0.76 ± 0.03**c 1.18 ± 0.03**b 

Eosinophils (%) 1.45 ± 0.03**b 5.98 ± 0.19**a 1.49 ± 0.14**b 

* Significantly different from base values (p<0.05). 

** Significantly different from base values (P<0.01). 

*The values bearing same or no superscripts does not vary significantly. 

Table 4.15: Hematology of group II otitic dogs 

                                               GROUP II 

 Healthy Dogs 

(n=7) 

0th day (pre 

treatment) 

15th day (Post 

Treatment) 

Total Leukocyte 

count (TLC x 103) 

9.31 ± 0.58**b 10.96 ± 0.19**a 9.90 ± 0.15**ab 

DLC (%) 

Neutrophils (%) 

66.85 ± 3.45* 75.48 ± 0.81* 70.07 ± 0.52* 

Lymphocytes (%) 27.77 ± 1.92**a 17.82 ± 0.34**b 27.15 ± 0.43**a 

Monocytes (%) 1.32 ± 0.02**a 0.83 ± 0.05**c 1.06 ± 0.06**b 

Eosinophils (%) 1.45± 0.03**b 5.86 ± 0.14**a 1.72 ± 0.07**b 

* Significantly different from base values (p<0.05). 

** Significantly different from base values (P<0.01). 

*The values bearing same or no superscripts does not vary significantly. 
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Figure 4.36: Showing changes of total leukocyte count (TLC x 103) in group I and 

           II  (Mean±S.E) 

 

Figure 4.37: Showing changes of neutrophils (%) in group I and II  (Mean±S.E) 
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Figure 4.38: Showing changes of lymphocytes (%) in group I and II               

(Mean±S.E) 

 

 

Figure 4.39: Showing changes of monocytes (%) in group I and II  (Mean±S.E) 
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Figure 4.40: Showing changes of eosinophils (%) in group I and II  (Mean±S.E) 
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4.6 THERAPY 

In the present study, out of 39 dogs (61 ears) affected with otitis externa 14 (28 

ears) with bilateral otitis externa were taken for the detailed study. These 14 dogs of 

having bacterial etiology were divided to form 2 clinical trial groups viz., group I and 

II, and treatment was initiated for bacterial otitis externa. 

In the present investigation, the treatment protocol used in treating the ear 

infections included cleaning the ear debris using cerumenolytic preparations dissolvent 

and subsequently instillation of ear preparation containing antiseptic and antibacterial 

properties. Beside this, effect of immune-modulator was also tried along with topical 

application. 

The clinical recoveries in otitis externa affected canine patients were accessed 

on the basis of improvement in clinical signs and restoration of the altered 

hematological parameters following treatment. The best clinical and hematological 

parameters recovery is recorded in group I dogs compared to group II. (Table 4.16 and 

Fig.4.41) 

 The improvement in clinical signs such as resolution of inflammation and swelling 

of ear canal was seen by 10th day in group I and by day 17 in group II. Reduction in 

head shaking, foul smell, erythema, ear scratching, pain, head tilting and ulceration was 

seen by 10, 7, 8, 11, 14, 12, 8, days in group I and 13, 10, 16, 15, 15, 13, 16 days in 

group II respectively. The details are depicted in Fig. 4.42 to 4.45. 

The therapeutic protocol (EPI-OTIC ear cleaner, Oregano oil, and Immunosky 

syrup) followed in group I dogs of otitis externa showed 100% recovery by day 15. 

Whereas, recovery was noticed in 71.42% cases that were treated with EPI-OTIC ear 

cleaner, Pomisol ear drops and Immunosky syrup  (group II cases). 
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Table 4.16: Evaluation of therapeutic efficacy of different groups of treatment 

          undertaken against otitic dogs related bacterial otitis externa 

 

Group Number of total 

cases 

Number of cases 

with resolution of 

condition  

Number of cases 

with incomplete 

recovery 

GROUP I 07 07 (100%) 00 

GROUP II 07 05 (71.42%) 02 

  

Figure 4.41: Showing evaluation of therapeutic efficacy of group I and group II 
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Figure 4.42: Showing crusts formation on ear pinna on day 0 (Group I). 

 

 

Figure 4.43: Showing resolution of crusts on ear pinna using oregano oil on day 

15 (Group I). 
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Figure 4.44: Showing erythema and excoriations on ear pinna on day 0 (Group 

II). 

 

 

Figure 4.45: Showing less resolution of erythema and excoriations after using 

pomisol ear drops on day 15 (Group II). 
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CHAPTER V 

 

DISCUSSION 
 

Skin and Ear infections are most common clinical complaint among dogs but 

they are not usually fatal and cause discomfort both to the dog and the owner. Otitis 

externa is acute or chronic inflammation of the ear auricle, horizontal and vertical ear 

canal and the outer tympanic membrane wall (Tilley and Smith, 2015). 

In the present study that was carried out from December 2020 to July 2021, 

39/264 dogs were diagnosed with otitis externa forming an occurrence of 14.77 per 

cent. These findings are in agreement with Ginel et al. (2002), Angus (2004), Greene 

(2006), Senthil et al. (2010), O’Neill et al. (2014), Noli et al. (2017) who reported otitis 

externa incidence up to 13-16%. Filipo et al. (2018) reported incidence of otitis externa 

is as high as 10-20% and on the contrary, Kumar et al. (2014) reported 21.97% 

incidence of otitis externa in Jammu region, Perry et al. (2017) reported 20% of 

incidence, While Soares et al. (2020) reported 7.30% incidence of otitis externa.  

In the present investigation the age wise incidence was highest in the age group 

between 1 to 5 years (48.71%), followed by 5-10 years (41.02%) and in the age group 

between 3 months to 1 year (10.25%). These findings are in agreement with Chaudhary 

et al. (2003), Nair (2004), Sapierzynski (2009), Agnihotri et al. (2014) and Parmar et 

al. (2020) who reported a highest incidence of otitis externa is 1-5 years age group. On 

the contrary Martins et al. (2011) reported highest incidence of otitis externa in 0-3 

years age group, Oliveira et al. (2012) reported maximum incidence in first years of 

age, Manju et al. (2018) reported highest occurrence of otitis externa in old age dogs 

and Hegde et al. (2021) reported highest incidence in between 5-10 years age group. 
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However, Zur et al., (2011) reported that there is no age predilection in dogs suffering 

from otitis externa. 

With respect to breed, highest incidence of otitis externa was observed in 

Labrador retriever (21.42%), followed by German Shepherd (16.92%), Cocker Spaniel 

(12.00%), Mongrel (12.00%), Doberman (11.11%), Spitz (9.52%), Rottweiler (8.00%), 

and Pug (6.66%) breeds. These findings are in concurrence with Sharma et al. (2016), 

Parmar et al. (2020) who reported a highest incidence of otitis externa in Labrador 

Retriever and on the other hand this was in contrast with Topala et al. (2006), 

Saridomichelakis et al. (2007), Kaimio et al. (2017), Perry et al. (2017) who reported 

highest occurrence of otitis externa in Cocker Spaniel. Whereas, Chaudhary and 

Mirakhur (2002), Kumar et al. (2002) reported highest occurrence of otitis externa in 

German Shepherd breed dogs. The higher incidence of otitis externa in Labrador 

Retriever was probably due to susceptibility of breed and long floppy droopy ears 

(Kumar et al., 2002). 

In the present investigation sex wise incidence of otitis externa accounted 

relatively high in male dogs (58.97%) compared to female dogs (41.02%) the findings 

of which are in accordance with Chaudhury and Mirakhur (2002), Agnihotri et al. 

(2014), Manju et al. (2018), Parmar et al. (2020) and Hegde et al. (2021) stated majority 

of the dogs that were affected with otitis externa were males compared to females. But 

these findings are in contrary with Cunha et al. (2003), Fernandez et al. (2006), 

Saridomichelakis et al. (2007), Lehner et al. (2010) who reported higher incidence in 

females compared to males. On the other hand, Kumar et al. (2002), Topala et al. 

(2006), Martins et al. (2011), Zur et al. (2011) reported that there is no sex 

predisposition for canine otitis externa. 
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In the present study, the highest incidence was seen in summer season (43.58%), 

followed by rainy season (30.76%) and (25.64%) winter season. These findings are in 

accordance with Kumar et al. (2011), Balappanavar and vasant (2013) who reported 

highest incidence of otitis externa in summer season. On contrary, Conkova et al. 

(2011) reported least incidence of otitis externa in autumn. In the present study highest 

incidence in summer is due to high humidity inside ears that might result in 

development of ideal environment for growth of bacteria and yeast (Hayes et al., 1987). 

In the present investigation dogs suffering with otitis externa showed wide 

variety of clinical signs such as head shaking, pain, head tilting, ear scratching, 

ulceration, erythema, inflammation and swelling of ear canal, foul smell ear discharge. 

These findings are in agreement with Ashok et al. (2002), Mishra et al. (2003), Kale 

and Aher (2004), Dongardive et al. (2005), Fernandez et al. (2006), Sapierzynski 

(2009), Penna et al. (2011), Hosseini et al. (2012), Oliveira et al. (2012), Lakshmi and 

Rao (2013), Blake et al. (2017), Karnad et al. (2020) and Hegde et al. (2021). 

The otitic dogs instinctively shake their heads to relieve discomfort, itchiness or 

irritation as it is an effective way to clear the ear canal. Ear scratching might be due to 

the exacerbated pruritus and discomfort. Carter et al. (1991) reported that the color of 

exudate indicates the microflora involved, the presence of yellow color discharge 

suggests might be an involvement of bacteria in higher numbers, Pseudomonas 

aeruginosa produces pyocyanin, which imparts a greenish color to exudates and pain 

in otitis infection was due to the proteolytic enzymes secreted by bacteria and 

inflammatory cells derived lysozymes. 

In the present study percentage of positive diagnosis for tape impression smears, 

roll swab cytological method and direct impression smear was 74.35%, 41.02%, 28.20 

% respectively. The highest percentage for positive diagnosis was by tape impression 
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smears and the findings are in accordance with Curtis (2001), Sai Prasanna et al. (2006); 

reported that the tape impression was superior to roll swab method and direct 

impression smear for diagnosing canine otitis externa. 

In the present study, Staphylococcus species was identified as the predominant 

pathogen accounting for 41.02% and second predominant bacteria was Pseudomonas 

spp. (28.20%) followed by Proteus spp. (5.12%) and Streptococcus spp. (5.12%). These 

findings of present study are in accordance with Agnihotri et al. (2014) who isolated 

Staphylococcus aureus (59.21%), Pseudomonas aeruginosa (24.02%), Proteus 

(10.61%) and Streptococci (6.15%). Lyskova et al. (2007) opined that the most 

frequently isolated microorganism from otitic ears was Staphylococcus intermedius 

(58.8%), followed by Streptococcus canis (29.9%), Proteus spp. (14.4%) and 

Escherichia coli (10.3%). Staphylococcus spp. being the predominant pathogen for 

causation of otitis externa has also been reported by De Martino et al. (2016), Karlapudi 

(2017), Filipo et al. (2018), Roshan et al. (2018), Scherer et al. (2018), Bajwa (2019), 

Demirbilek et al. (2019), Jayalakshmi et al. (2020), Parmar et al. (2020). While 

Pseudomonas spp. as causative agent for otitis externa in dogs has also been reported 

by Fernandez et al. (2006), Aalbaek et al. (2010), Subapriya et al. (2015) and Hegde et 

al. (2021). The distribution of other microorganism reported during present 

investigation is more or less similar to the findings of Lyskova et al. (2007) and 

Agnihotri et al. (2014). 

In the present investigation, among the 39 isolates by mycological cultural 

examination of 16 ear swabs suspected for Malassezia otitis externa showed 8 positive 

isolates showing percent of isolation 20.51 %. These findings are in accordance with 

Karlapudi (2017) who isolated 29% otitis dogs that were suspected for Malassezia 

associated ear infection. Whereas, Yoshida et al. (2002), Miller et al. (2012), Blake et 
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al. (2017) reported that Malassezia spp. is the predominant organism isolated from 

otitis externa in dogs. 

 The present study revealed highest (91.27%) sensitivity to enrofloxacin 

followed by gentamycin (83.34%), amikacin (81.32 %), amoxicillin (80.19%) and 

ofloxacin (74.36.%), These findings are in agreement with Kumar et al. (2002), Vikas 

et al. (2003) Kale and Aher (2004), Yamamoto (2010), Sanchez et al. (2011), Filipo et 

al. (2018), who stated that enrofloxacin was the first ideal choice of antibiotic in the 

treatment of otitis externa in dogs. Manickam et al. (2019) recorded 90.90% sensitivity 

of enrofloxacin towards the bacterial isolates. In contrary, Hariharan and Harry (2006) 

reported that 38% of isolates were resistant to enrofloxacin. Schick et al. (2007), Parmar 

et al. (2020) reported that the clinical isolates were highly susceptible to gentamycin. 

Similarly, fungal isolates were highly sensitive (93.40%) to clotrimazole followed by 

ketoconazole (84.60%) and nystatin (54.40%), which is in agreement with Lakshmi and 

Rao (2013). 

The leukocytosis noticed on day 0 of the present study have also been reported 

by Sharma and Gupta (2005), Dadhich and Khanna (2008), Kim et al. (2009), Reddy 

et al. (2016). Leukocytosis following primary or secondary bacterial infection or due 

to disease stress in cases of otitis externa in dogs has been documented by Suresh 

(2016). Sandeep (2017) in his study concluded that there is leukocytosis on day 0 of 

treatment. Leukocytosis could be due to cellular and hormonal immune response in 

otitis externa. The leukocytosis could also have resulted from toxins released due to 

tissue damage or necrosis produced by inflammation or from secondary bacterial 

infection (Kumar et al., 2017).  However, the reduction in TLC values following 

treatment might be due to control of infection in the patients during our study period.  
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The mean neutrophil per cent in otitis externa affected dogs was elevated non 

significantly on day 0 when compared to the healthy control. Similar findings have also 

been reported by Nair (2004), Pradhan et al. (2012), Reddy et al. (2016), Suresh (2016), 

Sandeep (2017) and Kumar et al. (2017). The findings of neutrophilia in the present 

study on day of presentation might be due to bacterial infection of ear or due to stress 

induced by the disease. Bacterial infection can lead to mobilization of marginal and 

bone marrow granulocytic pool thereby leading to neutrophilia. The reduction in 

neutrophil count following treatment on day 15 might be due to control of infection in 

our treated patients. Neutrophilia observed in otitic dogs was due to persisting infection 

and inflammatory changes in otitis externa (Pradhan et al. 2012). 

The mean lymphocyte per cent in otitis externa affected dogs was decreased 

significantly (P<0.01) compared to the healthy control, is in agreement with Reddy et 

al. (2016), Kumar et al. (2017), Sandeep (2017) and a contrary finding of 

lymphocytosis was reported by Suresh (2016). The findings of reduced lymphocyte 

count in the present study might be attributed to the fact that neutrophilia in canine 

patients leads to concurrent   lymphopenia. The values of lymphocytes were found to 

be gradually increased over a period of time as the treatment continued. This might be 

due to reduction in stress or due to concurrent decrease in neutrophil count following 

treatment. Lymphopenia could be considered as concomitant change observed along 

with neutrophilia. 

The mean monocyte per cent of otitis externa affected dogs was decreased 

significantly (P<0.01) compared to the healthy control. These findings are in agreement 

with Kumar et al. (2017), Whereas, Nair (2004), Reddy et al. (2016), reported non-

significant change in monocyte values in dogs suffering from otitis externa. 
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The findings of eosinophilia in the present otitis dogs is in accordance with 

Lilliehok et al. (2000). The bacteria or yeast irritates and stimulates the mast cells for 

release of more histamine and since histamine is chemotactic for eosinophils from the 

bone marrow to the circulation leading to eosinophilia. Besides, eosinophilia is 

assumed to be also due to liberation of protein or secretary products of the parasite 

(Dimiri et al., 2000). 

In the present study the clinical recovery was noticed in two groups but earlier 

and best response to therapy was recorded in the animals of group I followed by group 

II. 

The various therapeutic drugs used in the treatment of bacterial otitis dogs of 

the present study is in accordance with Kim et al. (2009). There are numerous ear 

cleansers containing antibiotics or disinfectants with antibacterial activity. However, 

the most commonly used ear cleansers are incorporated with salicylic acid, 

chlorhexidine, EDTA-Tris and propylene glycol-based products. A single or 

combination of these agents is mostly used for topical ear cleaning in ear affections in 

dogs (Paterson, 2016). 

The topical application of salicylic acid-based ear cleanser for clinical 

management of otitis externa in dogs has been recommended by various workers 

(Nuttall and Cole, 2004; Pushpa et al., 2015; Paterson, 2016 and Singh, 2016). In 

addition to antibacterial activity, salicylic acid has also been proved to exert anti yeast 

activity (Wilke, 1988). Epi-Otic ear cleaner contains salicylic acid (0.2%) which is used 

to clear the cerumen and to remove the ear wax and cellular debris. These findings are 

in agreement with Cole et al. (2003) who reported that infected ears treated with an ear 

cleanser containing 0.1% salicylic acid were free of infection within 2 weeks this might 

be due to salicylic acid (0.2%) which acts by the removal of wax, bacterial toxins, 
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degenerating cellular debris, and free fatty acid, all of which can act as a focus for 

infection and stimulate further inflammation (Mckeever and Torres, 1997). 

Oregano oil upon application in group I dogs showed 100% recovery after 15 

days of treatment; there was no complaint regarding recurrence after 15 days. Sim et 

al. (2019) investigated in vitro efficacy of oregano oil, thyme oil and their main 

phenolic constituents against bacterial and fungal isolates associated with canine otitis 

externa, and documented that both oregano oil and thyme oil showed good 

antimicrobial activity against gram-negative and gram-positive bacteria as well as 

Malassezia pachydermatis with MIC90 values ranging from 0.02 to 0.25% (200–2,292 

μg/mL) and suggested oregano oil could be developed as novel treatment for sensitive 

and resistant bacteria and fungal organisms involved in canine otitis externa.  

Oreganum vulgare could be a promising treatment to combat canine cutaneous 

mixed infections (Ebani et al., 2020). Oregano oil contains cavarcol and it has 

antibacterial effect (Burt, 2004, Barros et al., 2009) and their main components cavarcol 

and thymol shows antimicrobial activities against both bacteria and fungi (Chouhan et 

al., 2017). This might be due to exposure of bacterial cells to carvacrol has resulted in 

increase in the membrane fluidity and leakage of hydrogen ions and potassium ions by 

dissipating proton motive force, leading to a decrease in pH gradient across the 

cytoplasm membrane, a collapse of the membrane potential, an inhibition of ATP 

(adenosine triphosphate) synthesis, and ultimately cell death (Ultee et al., 1998). 

Ear drops (Ofloxacin, Clotrimazole, Betamethasone and Lignocaine) upon 

application in group II dogs showed 71.42% recovery after 15 days of treatment. Dogs 

showed clinical improvement but recovered completely after 21 days of treatment and 

there was no complaint regarding recurrence after 21 days; similar results were obtained 
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by Sharma et al. (2016) where there was complete resolution of clinical signs after 21 

days of therapy. 

The ingredients of ear drops (clotrimazole 1.0%, ofloxacin and glucocorticoids) 

reduces the inflammation and in inhibition of growth and multiplication of bacterial 

and fungal organisms and reduction in inflammation and pruritus (Merchant, 1995 and 

Jacobson, 2002). Ofloxacin is a fluoroquinolone with fast bactericidal action against 

gram positive and gram-negative bacteria. Betamethasone is a mild gluco-

corticosteroid and it act as antipruritic, anti-inflammatory and decreases the glandular 

secretions, pain and also restores the normal barrier function of epithelium of the ear 

canal according to (Reddy and Sivajothi 2014). 

The rational for immune-modulator therapy includes the stimulation of 

enhanced immune surveillance and altered response to bacterial allergens leading to 

diminish recurrence (Ihrke, 2005). The immune-modulatory activity of immune booster 

liquid might be due to the synergistic action of various ingredients (vitamin C, vitamin 

D3, zinc, Curcuma longa and glycyrrhiza). Vitamin C is an immune system booster, 

has antioxidant activity can decrease inflammation, also boosts the activity of 

phagocytes, immune cells that can swallow harmful bacteria and other particles, it 

promotes the growth and spread of lymphocytes and increases circulating antibodies. 

Vitamin D plays a critical role in promoting immune response. It has both anti-

inflammatory and immunoregulatory properties and is crucial for the activation of 

immune system defense. Zinc is known to play a central role in the immune system, it 

helps in multiple aspects of the immune system, from the barrier of the skin to gene 

regulation within lymphocytes. Glycyrrhiza glabra root is called “Licorice”. The 

principal constituent is glycyrrhizin, it enhances immune stimulation and increases 

macrophage (white blood cells that ingest antibodies) which combats infection. 
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Curcuma longa (Turmeric)’s principal constituent is curcumin, it has strong anti-

inflammatory and antioxidant activities and it is a potent immunomodulatory agent that 

can modulate the activation of T cells, B cells, macrophages, neutrophils, natural killer 

cells, and dendritic cells. Turmeric helps to bolster the immune system by increasing 

the immunomodulating capacity. Phyllanthus Emblica (Indian Gooseberry), is a very 

useful antioxidant to support normal oxidative stress levels during the body’s natural 

aging process. It enhances immunity and rejuvenates skin. It helps in building the 

body’s immune system (Nashine et al., 2019).  

In the present study, animals of group I which were treated with topical 

application of salicylic acid-based ear cleanser and instillation of oregano ear drops 

showed better and early recovery. It might be due to the additive action of topical 

application of salicylic acid containing ear cleaner and oregano oil. 



SUMMARY
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CHAPTER VI 

SUMMARY 

 

The clinical cases that were brought to the Veterinary Clinical Complex, 

Bhoiguda and Campus Veterinary Hospital, College of Veterinary Science, 

Rajendranagar, Hyderabad, Telangana during the period of December 2020 to July 

2021 were screened for canine otitis externa. In addition, referral cases from the 

practicing veterinarians in and around Hyderabad and adjoining areas were also 

included. The major clinical signs recorded in otitis externa affected dogs included head 

shaking, ear scratching and pain on palpation of the ear, erythema etc. 

Based on the results of ear cytology 14 dogs with bacterial otitis externa were 

selected and randomly divided into 2 groups namely group I and group II with 7 dogs 

each and were subjected to therapeutic trail and haematological changes were recorded 

before initiation of therapy (day 0) and after therapy (day 15). 

Dogs belonging to group I and group II received therapy with epiotic ear cleaner 

and immunosky syrup along with oregano oil in group I and pomisol ear drops in group 

II. The response to the treatment was evaluated based on the improvement in the clinical 

signs and haematological changes. 

In the present study after screening 264 dogs of 39 were diagnosed with otitis 

externa forming an overall incidence of 14.77%. Highest incidence was recorded in the 

age group of 1 to 5 years (48.71%) followed by 5 to 10 years (41.02%) and 3 months 

to 1 year (10.25%). Breed wise incidence was highest in Labrador Retriever (21.42) 

and least in Pug (6.66%) breed. Similarly, the incidence of otitis externa was relatively 

more in the males (58.97%) compared to females (41.02%), The same thing was highest 

in summer (43.58%), followed by rainy (30.76%) and winter (25.64%) seasons. 
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The common clinical signs of otitis dogs were head shaking, pain, head tilting, 

ear scratching, ulceration, erythema, inflammation and swelling of ear canal and foul 

smell ear discharge, resumed to normal following 15 days of treatment in group I and 

21 days in group II. 

The findings related to diagnosis of canine otitis externa using tape impression 

smears, roll swab cytological method and direct impression smear revealed a greater 

number of cocci followed by bacilli and yeast. 

Staphylococcus spp., Pseudomonas spp., Proteus spp., and Streptococcus spp. 

were the common bacterial isolates, and whereas, Malassezia spp. is the only fungal 

isolate of the present study. 

Antibiotic sensitivity test revealed highest sensitivity to enrofloxacin and 

whereas antifungal sensitivity test revealed highest sensitive to clotrimazole followed 

by ketoconazole and nystatin. 

In group I there was significant increase (P<0.01) in TLC and eosinophils, 

significant decrease (P<0.01) in lymphocytes and monocytes, non-significant increase 

in neutrophils on day 0 when compared to healthy control group. A significant (P<0.01) 

better improvement of haematological parameters in group I was noticed in the mean 

values of TLC, lymphocytes, monocytes and eosinophils on day 15 after therapy as 

compared to group II. Whereas, non-significant improvement was observed in 

neutrophils of group I dogs on day 15 after therapy as compared to group II.  

The treatment protocol which was used in treating the ear infections included 

cleaning the ear debris using cerumenolytic preparations and subsequently instillation 

of ear preparation containing antiseptic and antibacterial properties. Beside this, 

immune-modulator were also tried along with topical application. Treatment included 
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cleaning of ears with salicylic acid (0.2%) ear cleaner which is used to clear the cerumen 

and wax removal also to remove the cellular debris and oregano oil instillation which 

contains carvacrol which has antibacterial effect. An immune booster syrup containing 

vitamin C, vitamin D3, zinc, Curcuma longa and glycyrrhiza was also used in both the 

groups but with ear drops which contains clotrimazole 1.0%, ofloxacin and 

glucocorticoids in group II dogs.  

Dogs in group I achieved good results compared to group II suggesting oregano 

oil for effective treatment of otitis externa. Hence therapeutic regimen used in group I 

could be recommended to achieve good therapeutic response in otitis externa dogs. 
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                                                               APPENDIX - I 

Proforma for collection of epidemiological data for Bacterial otitis externa in dogs 

 

I.  Case No:                                                               Name of the owner:     

                                                                                                                                                         

Address:  

 

II. Signalment                      

Age:  

Breed:  

Sex:  

 

III. Ears affected:                                unilateral / bilateral 

 

 Conformation of the ear:                   Erect / Semi Erect / Dropped  

 

IV. History of the animal:  

 

 

V. Clinical signs:  

Head tilt:                                                                             Aural pruritus:   

 

Ear pain:                                                                            Ear shaking: 

 

Foul odour ear discharge:                                                  Erythema of pinna: 

 

Scaling and crusting of ear pinna:                                   Swelling at the base of the ear: 
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VI. Otoscopic examination  

 

Nature of ear discharge:  

 

VII. Cultural examination of ear samples  

 

a. Bacterial isolates:  

 

b. Fungal isolates:  

 

VIII. Invitro antibiotic sensitivity: 

Gentamycin                                                                                    Amikacin 

 

Ofloxacin                                                                                        Enrofloxacin  

                      

Amoxicillin                                                           

 

XI. Invitro Fungal sensitivity:  

 

Ketoconazole                                                                               Clotrimazole 

                                                                                                                                                             

Nystatin  

 

 

X. Therapy Given:  

 

 

XI. Remarks:   

 

                                                                                                   

                                                                                          Signature of Major Advisor 
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APPENDIX – II 

 

A. Reagents for Biochemical tests:  

1. Indicator for Methyl red test: 

 Methyl red                                    -         0. I gm  

95% alcohol                                   -         300ml  

Distilled water                               -         200ml  

Dissolve indicator in alcohol and add water.  

2. Reagents for Voges-Proskauer test:  

Solution A.  

Alpha naphthol                             -           5gm  

Ethanol                                          -          100ml  

Dissolve alpha-naphthol in alcohol  

Solution B.  

Potassium hydroxide                      -         40gm  

Distilled water                                -         100ml 

Dissolve potassium hydroxide in70ml distilled water in boiling flask.  

Allow cooling and making the volume upto 100 ml with distilled water.  
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B. Media for Biochemical and Sugar Fermentation test:  

1. Peptone water: 

 It is used for the detection of the presence of indole and ammonia by bacterial 

enzymatic reactions.  

Composition 

Peptone                                                     -            1 gm  

NaCl                                                          -           0.5gm  

Distilled water                                           -         100ml 

 pH                                                             -          7.2   

Procedure: 

Dissolve all the ingredients, dispense in 5ml quantity to each tube and sterilize at 

121°C, for 15 minutes.  

2. Glucose phosphate peptone water:  

It is used for methyl red (MR) and Voges-Proskauer (VP) test of bacterial cultures.  

Composition:  

Peptone                                                      -          0.5gm 

Potassium phosphate(K2HP04)                 -         0.5gm  

Glucose                                                       -         0.5gm  

Distilled water                                            -         100ml  

pH                                                               -           7.4  
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Procedure:  

1. Dissolve peptone and K2HPO4 in warm water.  

2. Adjust the volume to 100ml.  

3. Dissolve glucose and filter.  

4. Dispense in 5 ml quantities to each tube.  

5. Sterilize at 115°C (10 lb pressure) for 30 minutes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



140 
 

 

APPENDIX III 

COMPOSITION AND PREPARATION OF MEDIA (HI-MEDIA) 

1. NUTRIENT BROTH (M002) 

Composition                                                                     Grams / Litre 

Peptone                                              -                                  5.0  

Sodium Chloride                               -                                  5.0  

Beef Extract                                       -                                  1.5  

Yeast Extract                                     -                                  1.5  

PH at 25oC                                         -                                 7.4+0.2 

Preparation:  

To dehydrate this medium 13 grams of the medium was suspended in one liter of 

distilled water, heated to boiling temperature to dissolve the medium completely and 

sterilized by autoclaving at 15 lbs pressure for 15 minutes. 

2. NUTRIENT AGAR (M001) 

Composition                                                                     Grams / Litre 

Beef extract                                          -                                  10  

Peptone                                                 -                                  10  

Sodium Chloride                                   -                                  5.0  

Agar                                                      -                                   12 

PH at 25 °C                                         -                                 7.4+0.2 
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Preparation  

32 grams of the medium was dissolved in one lit. of distilled water heated to boiling 

temperature and sterilized by autoclaving at 15 lbs pressure (121 °C) for minutes. 

3. MANNITOL SALT AGAR (M118) 

Composition                                                                     Grams / Litre 

Beef extract                                        -                                  1.0  

Protease Peptone                             -                                     10  

Sodium Chloride                               -                                  75.0  

D-Mannitol                                         -                                10.0  

Phenol Red                                         -                                 2.025 

Agar                                                     -                                  15.0 

PH at 25 °C                                         -                                 7.4+0.2 

Preparation  

To rehydrate the medium, 111 grams of this medium was dissolved in one lit. of 

distilled water boiled to dissolve and sterilized by autoclaving at 15 lbs pressure 

(121 °C) for 15 minutes. 

4. SABAURAUDS DEXTROSE BROTH 

Composition                                                                     Grams / Litre 

Dextrose                                             -                                  140  

Peptone                                              -                                  10  
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Distilled water                                   -                                 100 ml 

Preparation:  

Dissolve ingredients, in 10 ml. amounts in 18 by 150 mm tubes, and autoclave at 

121 °C for 10 minutes. 

UREASE TEST  

The decomposition of urea is an outstanding characteristic of the organism. Proteus 

hydrolyze urea rapidly producing marked alkaline reaction (pink colour) 4 hours of 

inoculation 

GRAMS STAINING  

Composition Gram’s modification of lugols solution  

Iodine  1g  

KI  2g  

Counter stain  

Saffranin 0(2.5% sol in 95% ethyl alcohol)  10 ml 

Distilled water              100ml  

Amonium Oxalate Crystal Violet (Hucker)  

Solution A  

Crystal violet         2g  

Ethyl.alcohol 95%            20ml  
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Solution B  

Ammonium oxalate        0.8g  

Distiled water                    80ml  

Procedure  

1. Stain smear with ammonium oxalate crystal violet for 1 minute  

2. Wash in tap water for not more than 2 seconds  

3. Immerse I minute in iodine solution 

4. Wash in tap water and blot dry.  

5. Decolorize 30 seconds with gentle agitation in 95% ethyl alcohol. Blot dry.  

6. Counterstain 10 seconds in the above safranin solution  

7. Wash in tap water.  

8. Dry and examine 
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