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INTRODUCTION

Diseases of the external ear are among the most
common conditions observed by veterinary and medical practi-
tioners. Among the domestic enimals, mostly dogs and bduffaloes
are found to suffer from otitis exterma. These two species of
animals are also very much associated with the life of humen
beings. Though the disease does not prove fatal, its i.iportmc
cannot be ignored from the public health point of view.Besides,
it gives constant irritation and annoysnce to animals which
suffer from the disease.

The external auditary canal provides an ideal envi-
ronment for bacterial and fungal growth because of the presence
of moisture, accumulation of shed epithelial cells, cerumen mnd
other debris.

Otitis exterma is an acute or chronic inflammation
of the external suditary meatus, characterised by pruritis and
foul discharge. It is frequently unilateral but in number of
cases both ears are involved. Adult and old animels are most
commonly affected (Praser, 1965).

The etiology of the disease is not clearly kmown.
There are various predisposing factors ? these include dirt,
presence of ear mites, skin diseases, endocrine imbalance,
moisture, foreign bodies, trauma, tumour, anatomical conforme-
tion of the ear and a number of generalised infections such as,
distemper. Whatever may be the etiology of otitis exterma there



is always en involvement of bacteria and fungi (Fraser,1961).

The normal flora of the ear canal in man snd those
found when otitis is present have been widely studied, but the
microbiological study of the ear canal of normal and diseased
domestic animals has not been extensively done (Grono,1967).

In India, no systematic attempt has been made to
study otitis externa in domestic enimals. Only scatiered re-
ports on the examination 0f a few cases are available.

The present study has been undertaken to isolate
and identify various bacterial and fungal organisns associated
with the otitis externa in dogs and buffaloes.

Attempis were also made to produce experimentally
otitis externa with some of the isolated bacterial strains in
apparantly normal buffalo calves, dogs and rabblts.

In yitro sensitivity tests with some of the bacte-
rial isolates were conducted for some of the common antibiotiecs
used in the therapy of ear affactions.
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REVIEW OF LITERATURE

1. Hstory.

Otitis externa in dogs have been recognized since
long. In 1887, Zurm amd Plaut recognized that fungal infec-
tion of the external ear sometimes occurs as a cause of otitis
externa. They isolated species of Aspergillug from inflammed
external ear canal of dogs.

Boffman (1898) described that chromic otitis externa
ocourred as a result of infestation with mites and other para-
sites, association with foreign bodies, blow or other unknown
cause. Knowles gt gl. (1948) described 89 cases of canine
otitis externa. Dam (1952) described 17 cases of the disease
in dogs. Serth (1954) examined 27 cases of otitis externa in
dogs and ten cases in cats mnd subjected them to bacteriologi-
cal examination. Jones (1955) has given a preliminary report
of the flora of external ear of dogs in health and disease.
Gustatson (1955) for the first time carried out a systematic

study of canine otitis externa in Sweden. [Iraser (1961) exa-
mined 100 clinically affected dogs, 35 healthy amnd 351 unspe-
cified ceses of otitis.

Incidence of otitis externa in dogs is related to the breed of
animals. Acute type of the disease is usually detected in




sensitive breeds e.g. miniature poddle; chronic type of otitis
is generally found in docile breeds (Cross, 1962). Perg (1951)
exanined 5751 dogs with ereot, semi~erect with dense hair and

pendent ears. The incidence of otitis exterma in these groups
was found to be 4.2%, 13.3% and 7.1% respectively.

Joshua (1958) described that the incidence of otitis
externa was aigher in long drooping heavily feathered ears such

as, the various spanial varities.

Grono (1969a) found out incidence of otitis externa
in different breeds as shown in Table - I.

TABLE « I,
Incid £ oti erna in dif br
Breed }Nnnbcr of dogsiAffected with otitis
exanined | externa (%)
Cocker spanial 916 11.5
Labrador 326 8.0
Scottish terrier 125 - B840
Miniature poddle 124 7.2
Dachshund 484 4.5
Australian terrier 226 5.8
German shepherd 872 5.6
Scotoh collie 319 Je1
Pomerani an 465 2.6
Kelpie 761 2.4
Fox terrier 916 1.7

Pekingese 275 1.5




Baxter and Lawler (1972) observed that the breeds
amtnsff:;mm« of the disease were cocker spaniel and Afgen
(19% and 18%). Chihwahuas and terriers were the least affected
(2% and 1%).

affected ¢ - Tufvesson (1955) in an examination of 353 dogs
found that most of the dogs with otitis externa were in the age

groups of 5 to 8 years.

Fraser (1961a) investigated cases of otitis externa
in dogs and observed that the mean age of dogs with otitu‘
extema was 5.5 years in comperison to the mean sge of healthy
dogs which was 4.3 years. Grono (1969a) hss given incidence
of otitis externa inm relestion to age. The highest incidence
(10%) was in the sge group of 6 to 8 years and the lowest, that
is, 2.0% in dogs under two years of age.

Tufvesson (1955) did not find eny significent varia=-
tion according to the sex of dogs. In his study of 353 dogs
examined 41.8% of dogs with otitls externa were female as com=
pared with 48.9% male. Fraser (1961) also did not find sny
evidence that the sex influenced otitis externa in dogs. The
ratio of male and female dogs who suffered from the disease was
almost the same, i.€., 1.65 t0o 1.00 in both otitis and normal
population. However, Grono (1969a) found that the otitis externa
in male was significantly higher than in female. According to
his observation of 409 cases of otitis externa in dogs 265 were
male and 144 were female.



According to Baxter and Lawler (1972) the cases of
otitis externa were distributed almost equally between the
sexes in both dogs (45 female and 42 male) and cats (16 femele
and 15 male). Of the dogs 13 were young (less than 1 year) and

74 were mature. All but two of cats examined were mature.

(e) In

that there was no significant seasonal variation im cccurrence

¢t = Grono (1969a) found

of otitis externa in dogs. The highest aversge monthly inci-
dence was (6.4%) in December and lowest (3.6%) in June.

Baxter and Lawler (1972) found little seasonal
difference in the incidence of otitis exterma of dog and cat.
§1ightly more cases were seen in winter (May to October) but
this was not significantly higher than in summer (November to
April). A total of 55 end 58 per cent of dogs and cats respeo-
tively was seen suffering from this during six months of winter.

5. Eslology.

The exact etlology of otitis exterma is not yet well
established. Various factors have been recorded which play
their role in production of otitis externa. The etiological
agents so far observed by different workers may be divided under
the following subgroups ¢ (a) Bacterial agents, (b) Fungal
agents, (¢) Parasitic egents, and (d) Miscellaneous factors.

(a) Bacterial agemts ¢ - Becteria have been implicated as
the major ceuse of otitis externa in dogs by some investigators
(Parrsg and Mabmeud, 19533 Jones, 1955). Others contend that
bacterial infection is usually secondary (Fraser gt al., 1961).



The normal healthy external ear canal may be sterile, but
Staphylococcus, S4reptogoceus and otvher commensals may be
frequently present, which under suitable conditions, such as,

trauma may become pathogenic (Ballenger and Ballenger,1943).

Dam (1952) isolated only staphylococei from 16 cases
and Pseudomonas aeruginosgs as well as staphylococei from one
case of otitis externa in dogs. Farrag and Mahmaud (1953)
while investigeting a number of dogs suifering from otorrhoea
found a high percentage of them infected with P. seruginoss.
Serth (1954) subjected 27 dogs with otitis externa to bacterio=

logical examination. His findings ere recorded in Table - 1i.

TABLE - II.

¥iero-orgenisms isolated {No. of cases
Staphylococcus 10
Staphylocoocus + Proteus yulgaris. 2
Staphylococcus + Bacterium gopfi 1
Staphylococeus + Baeillus subtilis 1
Hucor mould i
Mould (possibly Sghizosacchraomyges) 1
Proteus yulgeris 2
Actinomyces 1
Eseudomonas aeruginose 2
No organisms 6

i



Jones (1955) examined a totsl of 128 cultures taken
from 78 dogs suffering from otitis externa. His findings are
shown in Table - III.

TABLE - III

Nicro-organisms ; zf i Total
¥icrococcug pyogenes var. gureus 17 17 34
Proteus yulgaris R B
Proteus mirabilis 2 1 3
Mierococel 0 4 4
Enterococei 3 2 5
NMicrocooous tetragenes 1 - 2
Streptococcus dursn 1 1 2
Streptocoocus feecelis 1 3 4
{-haemolytic streptococei 5 2 7
f-haemolytic streptococei 2 4 9
Non haemolytic streptococei -] T 12
Psevdomonas aeruginoss 8 9 17
Alcaligenes faecallg 1 3 4
Egcherichia coli & 5 9
Elebsielle pneumonise ¥ el 1
Aerobacter serogenses 1 5 4
Baoillus subtilis 7 9 16
Bgcterium mycoides 0 1 1
Diptheroids 8 6 14
F¥o growth 8 5 13
He concluded that Elcrococcus pyozenes var. aureus,

Proteus vulgeris snd Pseudomonas aeruginosa were most prevalent.




Karl (1957) found that the most frequent micro-organisms found
in the external ear canal are not only of genera Streptococcus

end Migrococeus but also Ergteus, Pseudomonas geruginosa, K
goli and others.

Fraser (1958) pointed out that while Proteug and
Pgeudomonas occurred only in clinically affected ears, Staphy-
lococcug and Pityrosporum sp , could be isolated almost as fre-
quently from clinically normal ears as from abnormal ears. A
higher proportion of staphylococel from affected ears coagulated
rabbit plasma than those isolated from normal ears. Various
micro-organisms isolated from normal and affected ears of dogs

by him are shown in Table - IV.

TABLE - 1V,

Species {70 healthy externall5235 external
ears of 35 clinica-iears of 363 dogs
luy healthy dogl(%)iattootcd with

otitis (%)
Etaphylococed 54 61
Haemolytic streptococel 3 i8
Non-haemolytic streptococel 30 25
Pseudomongs sp. 0 13
Proteus sp. 0 16
Coliform baecilli 6 13
Sorynebacterium 16 3
Aerobie spore baecilli 44 42
Anaerobic spore bacilli 44 42
Pityrosporun sp. . 36 a4
Other yeast a4 6

Fungi : 11 12
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Gromo snd Prost (1969a) studied the microflora of
124 normal and 716 affected external ears of dogs. He con-
cluded that both Pseudomonas and Eroteus were significantly
more prevalent in infected tham im normal ear cansl. His
findings are recorded in Table - V.

TfiBBE - V.

Organisns }!ron 124 g From 716
SRER
|

Etaphylococcus gureus 47.6 30.9
Staphylococous (coagulase negative)  74.2 8.0
&M streptococel 0 Te4
W streptococel 15.3 5.2
Situiegena) asmukinons and 2.4 34.6
Proteus sp. \ 1.6 20.8
Coliform baecilli 42.7 T3
Diptheroids 25.8 31
Bgeillus sp. T4.2 845
Yeast 37.9 35.9
Aspergillus sp. 1.6 0.1
Streptomyces sp. 6.5 0.1

No growth’ 1.6 9.9




Weng (1972) analysed the cultures of 185 ears with
otitis externa from 100 dogs and 159 normal ears from 87 ogs.
He conecluded that Staphylococcus m:-n the most important
agent in purulent otitis extermma. His observations are recorded
in Table - VI,

From 185 infected ears
Micro~orgenisms of 100 4

O« 0L €ars

from which

isolated l _
Coagulase positive
staphylococed 123 66.4 24 15.0
e o 35 18.6 13 8.0
Proteus hauseri 54 18.0 Fil
Pseudomonag aeruginosa 32 17.0 1 0.63
Haemolytic streptococel 28 15.0 235 15.0
Tnterococous faecalis 19 10.0 1 - 0.63
Candids ptropicalis 17 9.0 16 10.0
Non haemolytic streptococel 13 7.0 13 8.0
Other Pgeudomonas 12 7.0 2 1.26
Alcaligenes 11 6.0 2 - 1.26
Klebsiella 10 5.0 Nil
Mierococel 9 5.0 2% 16.0

Baxter end Lawler (1972) made culture from 87 ears

of dogswith otitis externa. Pityrosporum pachydermatis was the
predominent species to be isolated, both as a sole organism and

as & member of mixed flora.It was isolated fromatotal of 49 ears
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which represents 56% of total number of cases from otitis.

The most frequent associates of Pityrosporum bachydermatis
in mixed flora was Staphylococeus aureus.

(b) Pungal agents ¢ - Zurm (1887) observed that fungal
infection sometimes ocour in dogs. He isolated Aspergillug sp.
from them. Jagob (1930) found Aspergillus, Mucor snd Vertici-
1lium species from Otomycosis in dogs. Schoop (1951) was of
the opinion that orgenisms of Blastomycetes group were impore
tant factor in canine otitis externa and he described the
disease as blastomycosis as affected ears showed a profusion
like blastomycosis. Alnsworth (1954) isolated Aspergillus
fumigatug from 2.0% of the infected ears of the dog. Several
workers have deseribed a yeast Pityrosporum ganig and are of
the opinion that it plays an important role in the production
of otitis externa in dogs (Gustafson, 19553 Joshua, 1958;
Smith, 1968). FPraser (1961) studied the fungal flora of the
ear canal of healthy and infected dogs. His findings are re-
corded in Table - VII. '

He is of the opinion that the part played by

Pityrosporum canis in initiating the infection is not obvious
as their incidence in ear canal of both healthy and affected

dogs 1s very similar. Wanger et sl. (1968) reported otitis
externa in dogs caused by Cryptococous neoformans.

(e) Parasitic ezentg & - At least two ectoparasites are
imown to produce parasitic otitis. Otodectes gyanotis, the

common ear mite of dogs and cats and Utobius megnini, the
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spinose ear tick. The parasites produce extensive irritation
in the external ear canal. FKaufmann and Frost (1949) are of
the opinion that otitis is often caused by mites (Qtodectus
gyenotig). In a study of 50 cases they found esr-iteh in 28,
i.e. in 56.0%., Grono (196%9b) in a study of 350 dogs found
29.1% of them infected with mites and otitis externa was dia-
gnosed in 24.1% of ears.

Various workers are of the opinion that the ear
mite, Otodectes cysnotis, plays an important role in the etio-
logy of otitis externa (MeGinnis and England, 19493 Jennings,
1955! Eouts, 19553 Prost and Berisford Jones, 1958 and 1960).

(4) Miscellaneous factors ¢ - There are various other
factors responsible for causing otitis externa. &utlie (193%9)

reported that foreign bodies, like presence of chaff, corn and
bristles were the cause of otitis in as may as 13.0% of all the

The anatomical conformation of ears in dog is said
to be a predisposing factor in the prevalence of otitis in this
gnimal, Krall (1936) was of the opinion that the collection of
ear wax and poor ventilation of the external ear canal were the
conmon cause of otitis. Kaplan (1951) mentioned dropping ears
and lack of ventilation as being a predisposing factor. Joshma
(1958) incriminated a particular conformation of external ear,
for instance, heavily feathered ears, narrow type ear camal,coat
type in wire haired breeds and thick skin type breed as the
predisposing factor for the disease.

in young animals the otitis externa is frequently
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associated with distemper (Brumley, 1950).

4. Clinical findings.

| Otitis externa has beem reported either as an

acute or chronic oouaifion. The acute condition as described
by 'Orcu (1962) is primcipally found in erect ear breeds, and
miniature poddle and is characterised by intemse pain,voilent
shaking of head, snorexia and scratching at the affected ear.
The discharge according to him is usually of a profuse and
purulent type with a characteri stic' pale yellow colour whereas
Praser and his associates (1961) consider the discharge in

acute otitis extema t0o be of dark colour.

_ Cross (1962) further describes the chronie type of
otitis externa as extremely resistant to treatment. He is of
the opinion that the reason for chronic type seems to be 2
combined bacterial infection and lack of ventilation due to
long end heavy pendent ears. This condition is found generally
in breeds of docile temprament (Cockerspaniel, Beagle and
Labrador) in which infection may go un-noticed for manyweeks.
Thus sufficient time is allowed for contamination with Proteus
and Pgeudomongs. The colour end type of discharge with the
infection of Froteus and Pseudomonas is copious, tenacious,
brown to red-drown material. But Fraser gt gl. (1961) consi-
ders the discharge in chronic otitis externa to be characteris~
tically pale or light yellow in colour. According to them there
is extensive prolifration of commective tissue and ulceration of
ear canal in chronic otitis extemrna.



5. Experimental study.

Seibemnian (1889) for the first time started expe-
rimental studies to produce otitis exterma in rabbits amnd dogs.
He falled to produce fungal infection in the ear canal of tuese
animals. Fnlows (1935) was umable to produce otitis externa in
the intact external ear canal of radbbits and guineapigs, with
fungi. He was only able to do S0 after traumatising skin seve-
rely. ©Salvin and Lewls (1946) were azble to cause otitis extere
na in rebbits with a combination of treuma and infection. They
were unable to produvce clinical otitis with Pgeudomonas alone.
Witter (1949) was able to produce otitis extemma in dogs with
water, cottonseed socap, saponated solution of cresol and exu~
dates from chronic otitis externa. PFarrag and Makmaud (1953)
used 6 dogs for the experimental production of otitis externa.
They instilled heavy saline suspension of Pseudomonas gerugi-
nosa into the ears which were then rubbed vigorously in order
to get the suspension in close contact with the skin. A slight
inflammation was noticed in the ear canal of all 6 dogs after
5 days. After 10 days symptoms were more pronounced.Gustafson
(1955) was able to produce otitis externa in dogs with Staphy-
m 2lbus (Soxin produecing strain) and Pityrosporum genis.
He failed to produce otitis with Pseudomonas pyocyanea in the
intact skin. Grono (1969b) worked on the experimental produce
tion of otitis externa in dogs. His findings are shown in
Table -« VIII. The author used the verious factors in different
combination. The result obtained was variable.
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TABLE « VIII,

Agents applied for produot:l-on} No.of ear i Result
of otitis externa. canal f(otitis externa
applied { produced)

Ear mites and Psgevdomonas 3 2

Ear mites, Pgeudomongs and

traums 3 3
Mites, sterile droth and

trauma 3 1(mila)
Mites and other factors 18 9

Pure culture of Pseudomonas. 3 2
Sterile broth 3 1
Pseudomonag and trauma 3 1
8terile broth smd trauma 3 t(mild)

6. Qtitis externa in dogs in Indig.
4 few attempts have been made to study the micro-

blology of otitlis externa in dogs and almost no attempt has
been made to study the disease in buffaloes in India.

Aziguddin and Chandrasekhran Nair (1954) studied on
Escudomonas infeotions in animals. They found thet Pseudomonas

were also associated with the otitis externa of buffaloes and
dogs. #Singh and Rao (1959) studied 60 cases of otitis externa
of dogs in Orissa, Of these cases 40 were treated medieinally



and 18 surgically. They made no attempt to isolate the causa-
tive orgenisms. Nathew et gl. (1970) studied 30 cases of otitis
externa in Bombay and isolated 52 strains of different micro-
organisms from these cases. They also did sensitivity trial
with furacin, terramycin sand otoryl and found that Pseudomonas
were resistant to furacin, terramycin mné otoryl. In general
most of the strains of micro-orgenisms isolated by them were

sensitive to furacin.

 Sinha (1970) isolated various types of bacteria and
fungi from 200 healthy and 50 infected ear canal of dogs.Though
Staphylococeus sureus, Staphylococcus glbus, Streptococcus
faecalis, Pseudomonas pyocysnes, E. goli and Klebsiclla geros
genes were isolated from both normal and infected ears, the

rate of isolation of Stephylococcus gureus and Pseudomonss
pyocysnea was quite higher tham other orgenisms from the affe-

cted ears. Proteus mirabilis, Proteus morgsnii and streptocoeci
(R ~hsemolytic) were isolated only from infected ears. Micrococcl
and aerobic sporulated bacilli were present only in normal ears.
Similarly, a large number of fungi were isolated from normal and
affected ears but only Aspergillug niger and Eityrosporum genig
was isolated in ugnul._omtly higher rate from infected ears.
He also studied with the experimental production of otitis ex-
terna in dogs. He was able to produce otitis externa with

Staphylococous sureus (100.0%) and Pityrosporum camis (50.0%)
but failed to do so with Puendoaongs pyocyanea.
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Dey et als (1972) exemined 21 ears having otitis

externa and 10 normal ears for the presence of bacteria and

fungi. Out of 19 isolates tested for antibiotic sensitivity

test 14 isolates were sensitive to tetracyclines and strep-
tomyein, 10 to chloramphenicol esnd six to penicillin,



MATERIALS AND METHODS




NATERIALS AND NETHODS

(A) Selection of cases.

Materials from otitis cases for the present study
were mainly collected from clinically affected dogs and buffaloes.

Dogs and buffaloes attending the Bihar Veterinary
College Hospital for diseases other tham those of the ear were
taken as normel control. The materials from the clinically
affected cases of otitis externa in dogs and buffaloes were
collected from the following sources

1. The Bihar Veterinary College Hospital, Patna.
2. The Government Veterinary Hospital, Bankipur.
5+« The Government Veterinery Hospital, Muzaffarpur.

(B) Collcetion of material.

Ear swabs ¢ - A copper wire measuring 8 to 9 inches
in length with one end bent was used for swab making. GEwabs
were placed into clean test tubes and were sterilized at 170°C
for 1 bour. The external ear was first cleaned thoroughly with
water and dried with cotton wool. It was then swabbed with
rectified sprit. After 1t_wu dry the sterilized swab was ine
serted into the ear canal taking care that the cansl was not
injured. The swab smeared with otic material was placed back
into the original tudbe. All such semples were numbered. Two
swabs were collected from esch ear, one for bacteriological |



- 21 =

investigation and other for fungal studies.

TABLE - IX,

Samples collected from '__gg%{ﬁp_g_l D
s O 0 0f 1 No. 0 0e O
aninh{auplu animals gaamplu

(A) Infected ear
1. Only one ear infected 2 2 10 10
2. Both ears infeoted 24 48 (3 12
(B) Hormal ear
1. One ear normal 2 2 8 8
2, Both ears normal 9 18 6 12
Grand total. 37 70 30 42
(C) Bagteriologigal exemination,

For the isolation of different organisms the swabs
were inoculated on sheep blood agar and NMacConkey's agar plate
and was incubated aerobically overnight at 37°C. After incu=
bation colonies were examined by magnifying glass snd by trans-
mitted light for their colonial characteristics. Different co-
lonies were picked up ﬁd tfmutorud to blood agar slants if

the colonies were suspected for Streptogoccus end Staphylococcus
and nutrient egar slants if organisms were suspected to belong
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to other genera. The slant cultures were further cxmhd in
details. |

Zest for purity of isolated straing ¢

The slant cultures were tested for purity after sta-
ining with the Gram's method. DMorphology was noted for each one
of them. Cultures of genus Streptococous emd Etaphylococcus
were grown in glucose broth whereas others were subcultured in
nnt;'int broth. The pure cultures were then subjected to prie-
mary end secondary tests. In general, the methods given in the
"Manual for identification of Medical Bacteria™ by Cowen and
Steel (1970) were followed throughouf the study.

Zximaxy tests ¢

1. Motility s - An eighteen hour broth culture ine-
cubated at 37°C was examined microscopically in a hanging drop
preparation.

2. Catalase activity ¢ - A loopful of the culture

from the pure culture slaent was taken on a clean slide and a
drop of 3.0% Hy0, was added over it and examined for the pro-
duetion of gas bubbleswhich indicated a positive reaction or
alternatively a few drops of 3.0% Hy0, were added to the growth
on the nutrient agar slant and vigorous produetion of ges bub-
bles was taken as positive for the test.

3. Oxidgse gotivity ¢ - The test was done by dropping




o 18 e

oxidase resgent (1.0% aquous solution of tetramethyl-p-phenelene
dismine) on the filter papir and rubbing the organism on the mo-
ist surface. Positive reaction was indicated by the development
of dark purple colour on the paper within a few seconds.

4. Oxidation or fermentation of glucose ¢ - "wo tubes
of fugh and Leifson medium ( Hugh and Leifson, 1953) were ino-
culated by stabbing with a straight wire. One of the tubes was
layered with melted soft paraffin to a depth of sbout 1 cm. Both
tubes were incubated at 37°C and examined deily upto 14 days.
Yellow colour in both tubes indiceted fermentation, yellow colo-
our only in open tube indicated oxidation and no change in colo-
ur in both the tubes indicated negetive for both the tests.

Secondary tests ¢

1. Aesculin hydrolysis ¢ - Aesculin agar was prepa-

red as per the recommendations of Cowen and Steel (1970) and it
was inoculated with the pure culture. Plates were incubated at
37°C for seven days snd examined daily during that period. Ha-
ckening of the medium around the colonies indicated a positive

result.

2. Coggulage test ¢ -~ 0.1 ml of 24 hours broth cul-
ture was added to 0.5 ml of diluted rabbit plasma (1 in 10) and
incubated at 37°C for 1 to 6 hours. The tubes were observed for
cosgulase production at one, three and six hours intervals. Vee
gative cultures were left at room temperature overnight and them
re-examined as above.
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3. Gelatin liquefaction & -~ Gelatin agar plates
were inoculated with the culture and incubated at 37°C for 3

days. The surface of the incubated plates were flooded with
§ =« 10 ml acid mercuric chloride solution. The positive re-
sults were indicated by a clear zone of gelatin hydrolysis.

4. Citrate utilization ¢ « A slant of the Simmon's
citrate agar was inoculated by making a single streak over the

surface. The slants were incubated at 37°C for 7 days and were
examined daily for growth and colour change. Appearance of
Plue colour indicated positive result.

5. Hydrogen sluphide production ¢ - Tubes of the
tripple sugar iron agar (T.5.1.) were inoculated by stabbing

the butt and streaking the slope. Tubes were incubated at
37°C for 7 days and exemined daily for blackening due to H,8
production. Alternatively, the organism was grown in nutrient
broth and a lead scetate paper was inserted between the plug
and tube. The tubes were incubated at 37°C for 7 days end ex-
amined daily for dlackening of the paper during that period.

6. Indole production ¢ = Ome ml oxylol was added
t0 a 48 hours nutri ent broth culture and shaken well. Aafter

that 0.5 ml of the Ehrlich's reagent was run down the side of
the tube. The developmenti of pink colour indicated the pre-
sence of indole.

7o Methyl yed (M.R.) ond Voges-Progkauer test & =

Cultures were grown in glucose phosphate medium for % days emd
divided into two tubes. In one tube two drops of 0.04% methyl



red solution was added. In positive M.R. resction, it becanme
red whereas in negative case it remained yellow.

In the other tube 0.6 ml of 5.0% alpha~naphthol so-
lution followed by 0.2 ml of 40.0% KoH solution was added. The
tube was placed in sloping position. The positive reaction was
indicated by appearance of brick red colour within 15 minutes.

8. Nitrate reduction st = The organisms were grown
in 0,1% nitrate broth end incubated for 5 days. Presence of

nitrites was tested by adding 1.0 ml of Nitrate resgent A

(0.8% Sulphanilic acid in SN acetic acid) followed by 1.0 ml

of Nitrate reagent B (0.6% alphe-naphthylamine in SN-acetie
acid). Appearsnce of red colour indiceted presence of nitrites.

In the negative tubes, zinc powder about 5 mg/ml was
added to determine the presence of nitrate in the medium. Pro-
duction of red colour indicated presence of nitrate in the medi-
um, that is, nitrate was not reduced by the orgenism. Absence
of red doleur indicated the absence of mitrate in the medium,
that is, the nitrate was reduced to nitrites and further to
ammonia.

9. Rigment production for Pseudomonas ¢ - FKing's
agar A and B media were prepared as per the recommendations of
King ¢t gl. (1954). The media were inoculated end incubated at
S7°C for 1 to 4 days and examined for pigment production during
that period.

10. Urease gotivity 3 ~ Slants of Christensen's
urea agar were inooculated and incubated at 37°C for § days.Tubes




were examined first after four hours and them once daily for
5 days. Positive result was indicated by red colour of the
medium,

11. Carbohydrate fermentation ¢ = The peptone waber

media with following sugars were used to study scid or acid and
8as produotion - glucose, lactose, maltose, sucrose, arabinose,

mannitol and sorbitol.

(D) Myeologicel exemination.

For the isolation of fungi, all the ssmples were in-
oculated separately in the tubes of the Sabouraud's dextrose
ager with Chloromycetin (0.05 mg/ml). The tubes were incubated
at room temperature (25-30°C), for four weeks snd exemined daie
ly. No tube was discarded as negative until 4 weeks of incuba-
tion. Vhenever there was contamination with bacteria or other
fungi sub-culture was made on slant comtaining Streptomycin
(0,05 mg/ml) to obtain pure culture. The separation of yeast
conteminated with bacteria and fungi was made as described by
Ajello gt al. (1963).

Progedure for seperating vesst mixture ¢

The yeast was inoculated in the tubes of the Sabour-
aud's dextrose broth amnd incubated at 37°C. After overnight in-
cubation tubes were shaken and subcultured on blood agar and
incubated at 37°C overnight. A single desired colony was picked
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up from the plate and transferred to a Sabourauvd's dextrose
egar slant and incubated at 37°C overnight.

Pour tubes of the Sabouraud's dextrose broth with
1 drop, 2 drops, 3 drops and 4 drops of 1 N 1 respectively
were inoculated with fungal growth. All the tubes were incu-
dbated overnight at 357°C. GSubcultures were made from the above
tubes to blood agar plates. Colonies were picked up from the
plate which was free from bacterial contamination.

Identification of fungi 3
Pollowing studies were made for the identification
of filamentous fungi.

The colonies of fungi were examined for their more
phological characteristics such as, rate of growth, general
topography (fluffy, heaped, flat, round, irregular and folded),
their texture (glabrous, powdery, granular, valvety and cotto-
ny). The pigmentation on the surface mmd on the reverse side

was also recorded.

Microscopical exemination of colony eand edge of the
medium was done $0 have the preliminary idea for the type of
fungus and thelr sporulation. A portion of the colony was pla-
ced on a slide in s drop of lactophenol cotton blue. The stru-
cture was teased apart and covered with a cover slip. The edge
of the cover slip was sealed with nail polish to check evapora=
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tion. The preparation was examined under 10X objective of
light mioroscope.

Ridell's slide culture method was resorted to when-
ever necessary to study the detailed morphology (Ridell,1950).

Zdentification of yeasts ¢

Yeasts were stained with the Gram's method to study
their morphologys however, their detailed studies could mot be
done as facilities were not available for "Sugar assimilation

test".

Experimental production of otitis externa was tried
with Staph. sureus in buffalo calves and rabbits and with Pseu-
domonas aseruginesa in buffalo calves, dogs and rabbiis.

Exeparction of smimal 3

Apparently healthy buffalo calves, dogs and rabbits
purchased locally were used. Animals were maintained on usual
feeds amd fodder. Swabs were takenm from each ear before the
start of the experiment end inooculated on blood agar and Mace
Conkey's sgar to knmow the normal micro-orgenisms of the ear.
Blood sgar end MacConkey's agar nlat.n were incubated at 37°C
overnight.,

{nly one ear canal was used for the experimental



- 20 =

study and the other ear was kept as control in each amimal.
The ear canals of animals were examined regularly for any ine
flammation, seddening, discharge during the period of obser-
vation. Ear swabs were taken at the interval of 6, 10 and 15
days for the bacteriological examination.

Orgenisms were subcultured from the pure stock cule
ture on nutrient agar slants and incubated at 37°C for 48 hours
to obtain good growth. A suspension of the culture was prepa=
red by pouring 2 ml of sterile physiological ssline solution
in each culture tube end the growth was emulsified with the
help of platinum loop. The whole content was takenm out in a
sterile tube with the help of pippete. The suspension was mate
ched with different Brown's opacity tubes to judge the approxi-

mate number of organisms per mi.

Infection with Staphylococcus aureus ¢

Six btuffalo calves of about one year age, and six
rabbl ts were used for infection with Staph. gureus. One ml
end 0.5 ml of saline suspemsion of Staph. gureus compared with
the Prown's opaeity tube No. 5 (15,000000 organisms/ml approx-
imately) were poured in the left ear of three buffalo calves
and three rabbits respectively. The ear was kept in upright
position for two to three minutes and rubbed moderately and
plugged with cotton.
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‘In the other three buffalo calves and rabbits the
infection was given in the same way except that a single line
of scarification was made in the external ear canal with the
help of a sterilized needle before instillation.

Infection with Pseudomonag geruginosa ¢

In this case, three buffalo calves, three dogs and
three rabbitis were subjected to infection by instillation and
other three buffalo calves and three rabbits by the scerifi-
cation method, Ome ml of saline suspension compared with the
Brown's opacity tube No. 5 was used in buffalo calves and dogs
and 0.5 ml suspension was used in rabbits. Rest of the method

was similar as adopted in the previous experiment.

Drug sengitivity triel ¢

The following antibiotic dises received from M/s,
Pasteur Blological Laboratories, Umbergaon, District - Bulsar,
Gujarat were used to study the sensitivity of various isolates
to various antibiotics s Penicillin G, Uxy tetracyclines,Chlor-
tetracyelines, Streptomycin, Kanemyein, Erythromycin,Polymyxine
B, Chloramphenicol and Neomycin. '

Disc method as described by Cruickshamk (1970) in
the Medicel Microbiology, Eleventh Ed. Published by "The
inglish Language Book Soclety amd Fls. Iivingston Ltd. was
used for the sensitivity test to antiblotics. Eighteen hour
old broth culture of each isvlate was spread over the mutrient
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ager plate with the help of sterile swabs. Plates were allo~
wed to dry in sn inverted position in the incubdbator for 30
minutes. The plates were marked and numbered at four to five
places according to antibloties used. Antibiotiec disecs were
placed on the surface of culture medium ageinst their respec-
tive numbers marked on the opposite side of the plate. Plates
were incubated at 37°C overnight and the zone of inhibition
was measured the following ﬁay. The zZone included the dia-
meter of disc as well as sorrounding sone of inhibition.

The interpretation of results was made according
to the interpretative table supplied by the manufscturer as
presented in Table - X,




intibiotiec

AMPICILLIN

(a) Gram negative
and enterccocei

(b) Staphylococel
and Penicillin-G
sensitive nicro-
orgenisms.

PENICILLING
(a) Etaphylococei

(b) Other micro-
organisms

TETRACYCLINE
STREPTOMYCIN
KANANYCIN
ERYTHRONYCIN
POLYMYXIN B
CHLURAMPHENICOL

NEOMYCIN

10 mog

10 mog

00
100

30 meg
10 meg
50 mog
15 mog
300 U

30 mog

30 meg

11 or less

20 or less

20 or less

11 or less

14 or less
8 or less
13 or less
15 or less
9 or less
12 or less

12 or less

21 - 28
12 = 21

15 - 18
12 - 14
14 « 17
14 - 17
9-1
13 = 17
13 - 16

29 or
22 or

19 or
15 or
18 or
18 or
12 or
18 or

17 or

more

more

more
nore
more
more
mox'e
more

more
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RESULT S

A total of T2 cases were investigated both in bduffa-
loes and dogs. It is presented in Table - XI. O0f the 26 buff-
aloes and 16 dogs which were suffering from otitis externa, 24
buffaloes and six dogs had bilateral involvement whereas two
buffaloes and ten dogs had infection in only one ear.

TABLE - XI.

P £ in otiti terna.

¥o. of animals jBilateral Unilateral ETotal no. of
involvenent [involvement [ears examined

L

Buffaloes 26 24 ‘ 2 50
Dogs 16 ¢ 10 22

The incidence according to the breed of buffaloes
and dogs suffering from otitis externa is presented in Table -
XII.

TABLE - XII,

Buffaloes - BNurrah - 7
- Non-descript - 19

Dogs « Alsatian - 7
- QCocker spaniel - 3
- Pekingese = -
« Dachshund - 1
- Non-deseript = 4



- B -

The lnoglcnco according to ege and sex of snimals
suffering from otitis externa is presented in Table -~ XIILI.

TABLE -« XIII.

Species of { Age No.of ln saccording to 8
animals cases Male emale
Buffaloes Below 3 years 1
% years to 6 years 11 4 22
Above 6 years 14
Dogs Below 2 years Nil
2 years %o 4 years 4 10 6
Above 4 years 12

It can be seen from Table - XIII %hat most cases of
otitis externa was recorded in enimals above four years of age
in dogs and above six years of sge in buffaloes. The number
of cases of otitis externa in male dogs was higher than that
in females while in buffaloes the number of cases was higher

in she-buffaloes.

Different kinds of micro-orgenisms isolated from
the infected and nmormal ears of buffaloes are presented in
Table = XIV and XV end Figures one end two respectively.

It is evident from the Table = XIV that though
Staph. sureus, Staph. epidermidis, §ix. faecalls,P. yulgaris



TABLE « X1V,

Miero-orgmnisns

centagelfrom which {centage
isolated®

Micrococei

Aerobie spore bacilli
Pseudomonas geruginoss
Escherichig goll
Sitrobacter freundl
Enterobacter aerogenes
Eroteus mirebilis
Eroteus yulgerisg
Eorexella sp.
Chromobacterium lividum

21

GO N - W W\

Nil

Wil

Nl
Nil
Nil

Nil
Wil

# A total of 50 infected and 20 normal ears
were oxamined and percentage is calculated

on this.



TABLE « XV,

tpecies of fungi { I
0.0f cases

INo.0f cases
from which {centagelfrom which

isolated liiolatod

Hnizopus sp.
Alternarig sp.
Penicillium sp.
Pussariuve 3p.

S b e

¥o growth

10

10

55
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were isolated from both infected and normal ears. in addition
to micrococel and aerobic spore bacilli, the rate of isolation
of Staph. agureus was quite higher in the former group. &ir.
B~ baemolvticus, Pseudomonas aeruginosa, Escherichia goli,
Citrobacter freundi, Interobacter serogenes, Proteus mirabilis
Morexells and Chromobacterium lividum were isolated only from
infected ears. The rate of isolation of Staph. epidermidis,
Str. faecglis, micrococei and serodic spore bacilli was higher

from normal ears.

Similarly, it is evident from Table - XV that Asper-

gillug niger and yeasts were present in high percentage in in-
fected ears than normal ears. Fungl of the Peniecillium sp.and
Fugsarium sp. were isolated only from infected ears.

The various bacteria and fungl isolated from infec-
ted and normal ears of dogs are presented im Tables = XVI and
XVII and Figures 3 and 4 respectively.

It is evident from Table - XVI that only ttaph.

aursug, and Pseudomonas serugingsa were isclated in signifi-
cently higher percentage from infected ears than the normal

ears. Str.k= ticus, E. coli, Citrobacter freundi and
Proteus mirabilis were present only in infected ears.

Similarly, it can be seen from Table -~ XVII that

Aspergiliug niger and yeasts were present in significently hi-
gher percentage in infected ears than the mormal ears.




_

TABLE « XVI,.

¥icro-organisns
0.0%f casesifer- No. of casesiFer-

from which fcentagejfrom which lcenta-

isolated* isolated® lge

i bl ;
Etaphylococcus gureus 8 36.36 1 5
Etaph. epidermidis 2 9.09 1 35
Str. faecslis 1 4.54 1 5
¥icrocoeced 3 13.63 2 10
Aerobie spore bacilli 8 36.36 12 60
Pseudomonas geruginosa 6 27.27 L 5
Escherichig goli 2 9.09 Nil
Citrobacter freundi 2 9.09 Wil
Proteus mirabilis 2 9.09 Wil
No growth nil 1 5

# A total of 22 infected and 20 normal ears were
examined and percentage is calculated on this.




TABLE « XVI1.

isolated i T F:g;n:ﬁ‘m {“‘h
Aspergillug niger & 18.18 2 10
A. flavus 1 4.54 1 5
A. fumigatus 1 4.54 1 5
4. nidulans 2 9.09 2 10
Rhisgopug sp. 2 9.09 2 10
Alternaria sp. 1 4.54 Fil
Penicillium sp. 1 4.54 Ril
Yeasts 6 27.27 1 5

No growth 4 18.18 12 60
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The deteils of the isolation of bacteria and fungl
from otitis externa in buffeloes snd dogs are presented in
Table - XVIII,

TABLE « XVIII.

Buffaloes 50 8 15 22 Nil Wil 27

Dogs 22 3 T 19 1 MY 1 11

It cen be seen from the Teble = XVIII that out of 50
infected ears of buffaloes, 22 showed the presence of only bace
terias 27 revealed the presence of both bacteria and fungi while
none was infected by fungi only. Of the 22 ears which showed
the presence of bacteria only, 8 had only one species of bace
teria whereas 15 had more than one speclies.

Out of 22 infected ears of dogs, 10 showed the pre-
lﬁeo of bacteria only, one showed the presence of fungi only
and 11 revealed the presence of both bacteria and fungi, 0f the
ten ears which showed the presence of baoteria only, 3 had omly

one species of bacteria, whereas more then one species were
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were isolated from seven ears. One ear showed the presence of

one species of fungus.

Table « XIX shows the comparison of isolation in
buffaloes and dogs with both ears infected. It will be seen
from this table that out of 24 such buffaloes and six such dogs,
only one buffalo and one dog hed the same type of infection in
both ears, whereas 235 buffaloes and five dogs showed different
types of isolation from both ears.

TABLE - XIX,

Isolations éﬁo. of i No. of
buffaloes } dogs
Same isolations from both ears
Bacteria 1 Nil
Pungt ; Wil ¥il
Bacteria + fungi Nil 1
Dift 1
Unly bacteria from both 2 2
Bacteria + fungi from both 6 1

Bacteria + fungi from one ear snd
only bacteria from other ear

(a) Same bacteria 1 Hil
(b) Different bacteria 14 1
Bacteria and fungi from one  par Nil 1

and only fungl from the other ear.




Bacteriological findings of the experimental buffalo
calves and rabblts before and after infection are given in
Table - XX,

After 6 days of inoculation symptoms of pain f.e.
shaking of head was noticed in buffalo calves No. 1, 4 and 6.
Swabs from ears of tihese three animals were positive for Staph.
aureug. Symptoms of pain was noticed in rabbits No. 1, 4 and
5 during examination of ear. &5light redness was noticed in
the ear canal of No, 4 and 5. Culture of the ear swab yieclded
profuse growth of Staph. aureus in No. 1, 4 and 5. On 10th day
of examination brown-yellowish pus was noticed in the ear of
buffalo oalves No. 1, 4 and 6 and in rabbits No. 1, 4 and 5.
Ewab culture was positive for Staph. gureus. Varying degree
of inflammation was noticed in these buffalo calves and rabbits.

On 15th day of exeamination, the pus became more
sticky but the piecture was more or less similar, as seem on
the 10th day.

aeruginoss ¢
Results 'ot culture from swabeg taken before snd after
inoculation are presented in Table -~ iXi,



(a) Buffalo calves

Culture before Aerobic 8 e £ o Aerobic spore Aerobic Aerobic
m»inn infec- spore d bacilli + spore baci- spore
ion. bacilldi +Eierococe & - 111 + mm&. bacilli
Culture after Staph. Staph. & o sStaph. . w_wwh. Staph.
infection. aureus epidermidis m«iﬁwﬁkﬁ 2ureus epidernidis aureus
(®) Rabbite
Culture before & " Aeroble Mierococol aph. Staph.
giving infec~ spore Fﬁn ﬁp‘
tion. + gerobic baecilli + aeroble
spore bacilli spore bacilli

Culture after Etaph. ] - ¥o growth Profuse gro- Profuse gro- .
infection. 2ureus Sitferniars wih of Stoph. Wik of Seaph. splferstais

sursus  aureus
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Species of m
aninels

(a) Buffalo calves

Culture before Aerobic spore Aeroble spore
giving infec bacill: +  spiferatils Solfemidle  Seliermials peirrs OO Sgmh .

tion. Mi erococei Mierococei

Culture after P.agruginoss P.seruginogs Scamty growth m.EE P.geruginoss P.aeruginoss

infection. of P.aeruging-
2

(b) Rabbits

Culture defore Mierococei Staph. Mierococel Aerobic £taph. mnbmwu |

m:;nn infec- epidermidig spore gpiderpidig  epidermidis

ion. bacilli
Culture after No growth " Ho growth Aerodic Scanty growth P.geruginogs
infection. hﬁhﬁ spore of B,
bacilli  aerugimoss i

{e¢) Dogs ,

Culture before Etaph. |

giving infec- %E+%§ ¥oT DONE
A ore baciili _

Culture after & g &%

”ﬂﬂ.ﬁﬂﬁnao . @ 3
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(2) Buffalo enlves

After the 6th day of examination, constant shaking
0f head was observed in all the animals. &wab culture of all
the animals except Fo. 3 yielded profuse growth of P.geruginosa.
On the 10th day of examination, reddish-brown pus wes noticed
in all the snimels except No. 5. Intense inflammation was no-
ticed in buffalo calves No. 5 and 6. &light redness was noti-
ced in buffalo calves No. 1, 2 and 4. Heavy growth was obsere
ved on swad culture of buffalo calves No. 1, 2, 4, 5 and 6.
Scanty growth was observed in buffalo calf No. 3. On 15th day

of observation, the picture was more or less same as on 10th

day.

(b) Rabbits s

No inflammation was observed in rabbits except
rabbit No, 6, which yielded profuse growth of Pseudomonsas
aeruginogs on the 6th amd 10th day of examination. Ecanty

growth of Pseudomonas gerugingss was observed im rabbit No. 5
on the 6th day of examination. Reddish-brown pus was noticed

only in rabbit No. 6 on the 10th day of examination,

(e) Dogs 3

There was no evidence of inflemmation in any of the

three dogs during 15 days' observetion. There was no growth of

Pseudomcnas aserugingsa in any swab cultures which were made at
different intervals.
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Results of the sensitivity test ¢

Altogether 48 isolates were subjected to sensitivity
tests against 10 antiblotics. The measurement of the zZome of
inhibition was the yard stick for evaluating the semsitivity
of a particular strain to that particular antimiocrobdial drug.

Interpretative table supplied by the manufacturer was
strietly followed in grouping all the isoletes into three degree
of sensitiveness, that is, sensitive, intermediate and resistant.

The result of drug resistance is given in Table - XXIII,.

TABLE « XXII{,

Antibiotics iﬁmaitinglntcmdi atciﬂcal stant
Penioillin G 14% 14 20
Oxytetracyeline 13 12 23
Chlor-tetracycline 14 15 21
Streptomycin 41 1 6
Amphieillin 13 14 21
Eanamyein 35 5 8
Erythromyein 26 5 17
Polymyxin B 4 3 41
Chloramphenicol | 30 15 3
Neomyein 40 4 4

* No, indicates the total no. of strains sensitive,intermediste
or resistant to that particular drug.
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» Streptomycin and kanemyecin.
? wer
siad ® effective againgt 45, 44, 42 ena 40 isolates respec-

tively. Erythromyein, Penieillin ¢, chlor-tetracycline, amphi-
eillin and oxytetracycline were effective against 31, 28, 27,

27 and 25 isolates respectively. Polymyxin B was the least

effective antimicrodbial drug. It was effective only sgainst

7 1»1&1:“.

Table = XXIV gives the sensitivity of dlfferent
micro-orgenisms to different antibioties. It will be seen from
it that most strains of staphylococel were sensitive and inter-
mediate to all antibiotics except polymyxin-B. Micrococei were
sensitive to chloramphenicol, neomycin, kasnamycin, penicillin
G, streptonyein, erythromycin and oxytetracycline. Aerobie
spore bacilli were mostly sensitive to chloramphenicol, strepto-
mycin, erythromyecin, kanamycin and neomycin. They were resis-
tent to other five drugs. All the Pgeudomonas were sensitive
only to streptomycin except one which was in addition sensitive
to chlortetracycline and neomycin. Strains of E. gcoli were

slight to intermediately semsitive to kanamyein, chlorampheni-

col, chlortetracycline and neomycil. One strain was in addition

Proteus strains were sensitive to

neomyein and streptomyein.Three
Qﬂ’.ﬂillin G‘. .lvhldluln.

sensitive to streptomyein.
chloramphenicol, teirasyclines,
strains were in addition semsitive to p

and kamamyoin and one to erytbromyocin Orgenisms of the genus
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Citrobacter were sensitiye only to amphicillin, kenamycin,
chloramphenicol and Reomycin. One of the strains was in addi-

tion sensitive to streptomyoin while the other was sensitive
%o tetracyclines. Interobacter strains were sensitive to all
antidbiotics except oxytetracyeline, erythromycin,penicillin ¢
and polymyxineB. The single Morexellg strain was sensitive
to erythromyein, streptomyein, ehloramphenicol and neomyein,
while the Chromobacterium was sensitive to streptomyecin,
kanamycin eand neomycin.
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DISOUSSIon

Otitis externs ig regarded as the inflammatory
condition of the external auditary canal from its visibdle |

This is the most common condition
in small animals sueh as, dogsand cats, but frequently it

orifice to the tympanum.

is also encountered in other animals like buffaloes and cae
ttl‘o |

In India, however very few attempts have been made
%o study the otitis externa in dogsand almost no serious atte-
mpt has been made to study the disease inm buffaloes.

Several etiological and predisposing factors have ‘
been listed for the pathogenesis of otitis externa. These ‘
include bacteria, fungi, parasites, skin diseases, tumours, |
anatomical conformation of the ear, moisture, foreign bodies
and the accumulation of dirt, wax and shed epithelium accore

ding to Riser (1949).

Some breeds of dogs are more susceptible to otitis
externa. DBreeds like cockerspaniel and poddle with their
pendent end floppy ears =nd peculier anatomy of the ear camal
are more prone to this disease. But in the present study
~ Alsatian dogs with erect ear were found to suffer from this
disease more thanm any other breed. This result does not con-
fira the observation of other workers like Joshua (1958) and

Praser (1961). But Mathew et gl. (1970) who have also found
the higher incidence of otitis exterme in Alsatian breed are
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of the opinion that the POssibility of erect ears in harboue

SER A et o Other extreneus particles is more then

the floppy ears. _Thil in tum increases the incidence of
otitis externa in breeds with erect ear.

Although more cases of otitis externa were found
in Murrah buffaloes, breed cannot be supposed to be a predie
sposing factor in otitis externa of buffaloes. There is
apparently no difference in the size and anatomy of esr canal
in different breeds. The lone factor which seems to be res-
ponsidle in production of otitis externa in buffaloes, is the
presence of moisture in the ears from dirty water as buffaloes
are habdltuated for wallowing in ponds and ditches. In addi-
tion, cases were observed mostly in flooded areas. Presence
of moisture in the ear favours the multiplication of micro-

organisms.
Adult animals both in dogs and buffaloes accounted

for 75 and 50 per cent of cases respectively. It may be due
t0 increased sebaceous secretion and accumulation of wax in

aflult animals.
More cases of otitis externa were encountered in

mele dogs snd in she buffaloes. However, the figure is not

large enough to draw any conclusion regarding prevalence of
otitis externa in different sexes.
It is generally seen that several species of micro-

organisms (bacteria and fungi) are commonly found in affected

as well as normal ears. But some micro-orgenisms are isolated
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more frequently from the affected ears tham the normal ears.

study Staph. aureus, Ssaph. epldermidis, Stx.
faecalis, micrococei ang aerobie spore bacilli were isolated
from normal as well ag affected ears

In the present

in both duffaloes and
dogs. Eseudomonas asruginoss was isolated from normsl and

affected ears of dogs. But the rate of isolation of only
Staph. gureus was significantly more from affected ears (60,0
and 36.36% respectively in buffaloes and dogs) as compared to
normal ears (16.0 and 9,09%) in both the smimals. In dogs
however P. aeruginosa was isclated from 27.06% of the affected
ears. COther organisms were isolated either more frequently
from normal ears in comparison to infected ears or were pPre=-
sent in the same ratio in both ears. So only Staph. sureus
can be regarded as pathogenic for both buffaloes and dogs and

2. seruginosa for dogs only.

Some bacteria such as, Streptococous R-haemoly-

ticus, E. goli, Citrobacter freundi s=md Proteus mirabilis
were isolated only from infected ears of buffaloes and dogs.

The percentage of their isolation in buffaloes was 4.0, 6.0,
2.0 and 12.0 respectively whereas in dogs it was 9.09 for all.
c -
Besides these, P. gperuginosa, Interobagter gerogenes, Chromo.
bacterium lividum end Morexells were isolated only from in-

fected ears of buffaloes. They were isclated in the percen~

tage of 10,0, 4.0, 2.0 and 2.0 respectively. o&ince these
ey e L
rmal ears, their presence in

they could be the etio-

orgenisms were not found im no
otitis extewna is of significance as

logical importance.
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Niero-organisms like Staph. epidermidis, Sir.
£aegallg, micrococel and aerobic spore bacilli were isolated

from both specles and Eroteus vulgaris was isolated from bue
£feloes elther with the same frequency from both ears or with
higher rate from normal ears. So these micro-organisms can
be regarded as normal flora.

It will be seen from the mycologiesl findings of
infected and normal ears of buffaeloes and dogs (Table XV and

XVI1) that a large number of fungi were isolated from infece
ted as well as from normal ears. Aspergillus niger and yeasts

were isolated more frequently from infected ears tham from
normal ears. The peroentage of these two fungi were 12.0 and
16.0 respectively in buifgloes and 18.18 and 27.27 respecti-

vely in dogs. Other: fungi such as, ispergillus flavus,
Aspergillus fumigatus, Rhizopus sp. were found in both species
of snimsls and Alternaris sp. were found to be present in
buffaloes either in the same frequency in both types of ears
or ocourred more frequently in mormal ears. G&ome of the other
fungl sueh as, Pemicillium sp., fussarium sp. (in buffaloes)
and Altemaria sp. (in dogs), were isolated from infccted ears
only but thelr rate of isolation was very less and insignifi-
cent. 5o on the dasis of present study Agpergillug niger and
yeasts can be regarded %o be of pathogenic importance in

otitis externa.

In most of the cases more than two types of orga=

nisms were observed. Even in snimels which had bilateral ine

fection, different types of organisms were isolated. Out of
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the 24 buffaloes and gix dogs having both ears infected, only
one buffalo and one dog had the same eticlogical agent (Table
XIX) in both ears. This points out that the type of infec-
tion in otitis externa ig exogenous. It also denotes the com-
plicated nature of the condition.

£tephvlococcus gureus ¢ - MeBride (1953) was of
the opinion that Kicrogoceus pyogenes ver. gureus end glbus

were the most common cause of otitis externa and were isolae
ted from 26.5% of cases. Gustafson (1955) observed that sta=-
phylococel were similer in both infected and normal ears. But
97.0% of staphylococei from infected ears produced toxin as
compared with only 57.0% of staphylococei from normel ears.
Fraser (1961a, 1961b) also reported a high incidence of Sia~-
phylococeus in otitis externa. Grono isoclated staphylococel
(coagulase positive) from 30,9% of infected ears and 47.6%
from healthy ears. The incidence of Staphylococous gureus in
the present study is compared with other workers (Table XXIV),

Staphylogogcoug gureus was observed to be the commonest orga=
nism present im otitis exterma in both buffaloes and dogs. It

was isolated in the percentsge of 60.0 and 36.36 respectively

from buffaloes and dogse.
Farrag end Mahmaud (1953)

- Eseudomonag sP+ f 7
found a high incidence of Pseudomonag aeruginoss in ottorrhoea
from 17
of dogs. Jomes (1955) isolated Eseudomonas aeruginosg

externa out of 128 infecied ears. Gustafson

cases of otitis
as a secondary invador

(1955) regerded Rgeudomonss SSruSiNesd
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es 1% occurred in otigyg externa of lomg duration.

During the present S%udy Pseudomonas seruginoss
was isolated from 10.0% ana 27.26% respectively from infec-

In buffaloes Pseudomonas
ASFUginOga was mostly found assoociated with Staphylococeus

aEreus. So 1t may be concluded thet Egevdomonas perugineoss
is secondary invader in otitis externa of buffaloes. But in

ted ears of buffaloes ena dogs.

dogs 1t was found either plone or mostly associated with aero-
bie spore bacilli and miorococel, it may be called primary
pathogen in these cases. This supports the view of Grono snd
Prost (1969) who reported a high incidence of Pseudomonas sp.
(34.6) in infected ears as compared with normal ears (2.4%).

Eroteus s - ZExoteus mirabilis and B, yulgerig
were isolated from both buffaloes and dogs' infected ears in
the ratio of 14.0% anéd 9.09% respectively as compared with
2,0% of normal ears of dbuffaloes whereas none from dogs' ears.
Gustafson (1954) isolated Proteus sp. from 14.0% of the infec-

ted ears of dogs only.
in otitis of long duration and regarded them as secondary in-

vedors. Gromo snd Frost (1969) isolated Eroteus sp. from 20.8%

and 1.6% of the infected and normal ears of dogs respectively.
®

In the present study in buffaloes Eroteus sp. were found asso-

eiated with Staphylococcus aureus (4.0%), Micrococeus (4.0%),
epidermidis, Chromobacterium and Interobacter

Staphylococcus

(2.0%). Thus in majority of these cases Proteus may be regar-

£ the genus
In dogs organisms 0O
ded as primary pathogene

He concluded tnat Prgteus almost occurs
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Proteus were found without sny association with other orga=-
nisms, S0 in this case also it may be regarded as primary

pathogen.

Streptococci have been found associated with otitis
extern. In the present study w streptococel were
isolated in the percentage of 4.0 and 0.09 respectively from
the infected ears of buffaloes end dogs. Normal ears did not
show [ ~haemolytic streptococci. Gustafson (1955) isolated
streptococel from 56 cases out of 201 cases of otitis externa
of dogs. As all the streptococci ocourred in combination with
other micro-organiems it was given a secondary importence in
the etiology of otitis externa. Grono and Frost (1969) iso-
lated {> =haemolytic streptococel from 7.4% cases of otitis
externa in dogs. In the present study P~ haemolytic strepto-
ecocecl were found to be associated with other micro-organisms
in the infected ears of both bduffaloes and dogs. £o streptoco-
ecci may be regarded as the micro-organism of secondary impore

tance in causation of otitis externa.

Coliform organisms such as, E. g_q_u,. Citrobacter and
Enterobacter usually occur in nature and may be present in
exudative ears wihere bacteria multiply freely. In the present
study, they were isolated in 12,0% and 18,18% respectively of
infected ears of buffaloes and dogs. Normal ears were free
from coliform orgenisms. They can be regarded as secondary
invaders as they were always found to be associated with other
micro-orgenisns.
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Gome orgenisms such as, Chromobacterium, and
Morexglls were igsolated from infected ears in ratio of about

2.0 per cent which is very insignificent and may be regarded

as rare orgenism in otitis externa.

Other micro-organisms sueh as, Staphylococcus
epidermidis, Streptococcus fagcalis, micrococel and aerobic

spore bacilli, which were isolated either in the same percen-
tage from infected amd mormal ears or were present more in
normal ears cen be best regarded as normal flora of external

ear canal.

A comparative figure of these organisms which were
associated with otitis externa in different countries is pre-
sented in Table - XIV,

In the present study Aspergillus niger was isolated
respectively from 12.0% end 18.18% of infected ears of buffe-

loes and dogs. It is interesting to note that Aspergillus
piger was found to be always associated with other pathogenic

micro-organisas such as, Staphylococeus gureus. This observa-
tion supports the view of Philips (1963) who considers that

fungal infection of the ear uncomplicated with pyogemnic in-
feotion i3 rare inm dogs. Ainsworth (1954) is of the opinion

that saprophytic moulds (Aspergillus fumigatug) may act as
commensals, but may become virulemt and lethal pathogens in

certain oircumstances.

Other fungi, such as, Aspergillus funigetus,
Aspergillus flavus, Aspergillus-nidulans. RhizZopug spe,



*S0SE0 JO JOQUAU OY3 WO POBTINOTE0 ST oSeJUP0XRI o

60°6 00°¥1 00°0t  88°¢ 08°02  06°12 00°¥1 oL 22 ds FUSTOST
90°L2 00°0L 00°22  S1°i2 09°¥€  00°Li 00°L4 0£°51
60°6 00°¥ 00°8 og°Lt ov-L 0s°22 oz°2t 08°12
(0a+ esendeo
9€°9¢ 00°09 00°26  9L°0f 06°0€  06°iL 00°0§ #96°92 gﬂ
| 1 1 1 1 1
*(0L6t ..*a.?. (6961 9802y ..musﬁ ~ *(¥S614 § (€561
‘squys) ] meusexn)j % ouoap)j

2500 8€ j9%°p of §350p 94LYBsop L6¥) ¥50p #5€ § #30D 821

a-uﬁ.souuaa-&.-wsamv
wmiea Aequog sueqs Iy unﬂ_n«umm ugounooynj ouogsog sms gue SI10=-0I0 TN

*AIXY = TTHVY




- 851 =

Altemalia sp., Penicillium sp. and Pussapium sp. which were
elither present in insignificant frequency in infected ears

or were isolated in the same frequency from the infected and
normal ears could be regarded as normal flora of the ear.
These fungi are ubiquitous in nature and can get enterence
in the external ear canal and can settle down there.

Yeast may be of greater importance in otitis ex-
terna. Wanger gt al. (1968) reported that otitis externa in
dogs could be caused by Cryptococeus neoformens. Fraser(1961)
observed that prolonged antibiotic therapy may result into
mycotic-otitis with Candidg sp. Smith (1968) reported a high
incidence of Pityrosporum canis in otitis externa of dogs. In
the present study yeasts were isolated from 16.0% and 27.27%
of the infected ears of buffaloes and dogs respectively as
compared with 5.0% from normal ears of both species of animals.
In most of these cases yeasts were found to be associated with
EStaphylococous gureus. In one case of buffalo it was found to
be associated with Proteus and in another case it was associa=
ted with Migrococecus. It is difficult to discern whether sta-
phylococel or yeasts were the true pathogens. In one case of
dog it was not found to be associated with other organisms.

But the number is so small that no conclusive opinion could be
formed except that yeasts might be pathogens.

Infection with Staphylococcug aureus in buffalo
celves and rabbits showed similar patitern of the disease with

the instillation and scarification method. In the instillation
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method one buffalo calf out of three end one rabdbbit out of
three exhibited the characteristic symptoms of otitis externa
and ylielded Staph. aureus in pure culture whereas in scarifi-
cation method two buffalo calves and two rabbits out of three
in each case showed characteristic symptoms and pure culture
of Staph, gureusg was obtained from these lesions. This result
shows that Staph. sureus has little capacity to invede the
intact skin of buffalo calves snd rabbits but they can infect
t0 a greater extent when a little trauma is inflicted. Guste~
fson (1955) produced otitis externa in dogs with Staph.gldbus
(toxin producing strain). He concluded that non-toxin pro-
dueing strains may not be dangerous but strains that produce
toxin must be considered pathogenic.

In experiment No. II six buffalo calves and six
rabbits were subjected to experimental infection with Eseudo-
monas seruginosa. Besides, three dogs were also infected with
this orgenism by instillation method,

All the three buffalo ocalves of the scarification
group and two buffalo calves of the instillation group showed
characteristic symptoms of otitis externa and Pgeudomonas
geruginogs was isolated in pure culture from them. The sixth
buffalo calf also ylelded a scanty growth of Pseudomonas
geruginosa although the sympioms of otitis externa was not
observed by naked eye.

The symptoms of otitis externa were not manifested
either in the rabbits or dogs which were infected by the ins~-
tillation method. Unly one rabbit in which scarification was
done showed the symptoms of otitis exterma and Pseudomonas
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geruginosa in pure eulture was obtained from the lesion.
Scanty growth of the organism was obtained in smother radbit
infected by the same method. It is clear from the experiment
that Pgeudomonag geruginoss i1s capable of invading intact as
well as traumatized skin of the extermal ear canal of buffa-
loes although the role of other factors such as, moisture
cannot be ruled out. Its presence in the otitis externa of
buffaloes may be regarded as a cause of the disease. However,
its ability to infeet healthy ears of dogs and rabblts alone
is very doubtful. But it has the capacity %o produce the
disease in rabbits 1f the skin is scarified. Its presence in
otitis externa of dogs may be regarded as of secondary impore
tance. Gustafson (1955), and Senturia and Carr (1958) failed
to produce otitis exterma in the intact ear canal of dogs and
rabbits with Pgeudomonas aeruginosa. While Farrag end Mahmoud
(1953) succeeded in producing otitis externa in dogs with hea-

vy saline suspension of Pseudomonss aeruginosa.

As etiological agents in otitis externa are diffe-
rent even in two ears of the same animal it becomes essential
to study the semsitivity pattern of each isolate for the proper
treatment of such cases. MNathew et al. (1970) found that
Bseudomonag was resistent to furracin, terramycin and otoryl.
Most of other orgenisms were sensitive %o furracin. Dey gt al.
{1972) found tetracyoclines, streptomyecin and chloramphenicol
as most effective sntibiotics to most of the organisms isolated

from cases of otitis externa of dogs.
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In the present study it was observed that chlora-
mphenicel, neomycin, streptomycin and kenamyoin were most
effective antimicrobial agents. They were effective to ine
hibit the growth of 45, 44, 42 and 40 strains respectively
out of 48 subjected to the test. Conclusions cen be drawn
that these antibiotics are the drug of choice for the treat-
ment of otitis exterma. Son other antibiotics such as, pe-
niecillin G, tetrecyclins, and amphicillin mey also be used
with satisfactory results. It was also observed that orga=-
nisms of the genus Pseudomgnas were the most resistsni orge-
nisms being sensitive only to streptomycin.
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SUMMARY AND CONCLUSIONS

1. The microblological study of 50 and 22 infected

ears of buffaloes (Bgs bubalig) snd dogs (Camis femilaris)

respectiively along with 20 normal ears of both the species

was undertaken with the objeot of isolating and identifying
the causative sgents.

2. The highest incidence of otitis externa was found
in the Alsatisn breed among dogs. Breedwise incidence was not
recorded in buffeloes although more cases (26.5%) were obser-
ved in Murrah buffeloes among the cases studied.

Be Most of the cases of otitis extema were observed
in sdult snimals. No conclusion was drewn regarding the in-
cldence sccording to sex most probably due to small number of

cases of @ifferent sexes observed.

LD It was foumd that Stephylococcus aureus,Pseudomonag
aeruginose, Proteus mirabilis, Streptococcus (&~ haemolytic)

and coliform bdacilli were present in higher proportion in the

infected ears as compared with nmormel ears.

S Similarly, only Agpergillus niger out of different
fungi isolated was present inm higher proportion in the infeec-

ted ears as compared with mormal ears. In addition, yeast
cells were also isolated in higher percentage from the infec-

ted ears.




6. ~ 0f the 26 buffaloes and 16 dogs investigated, 24
buffaloes and six dogs had bilateral infeetion. Only onme
buffalo and one dog had the same etiological agents in doth

the ears.

Te Twentytwo out of 50 ears of buffaloes and 10 out
of 22 ears of dogs revesled the presence of bacterial orge-
nisms whereas 27 cases of buffaloes and eleven ceses of dogs
were due to both bacteria snd fumgi eand in one case of dog
only yeast cells were isolated.

8o Etaphylococcus sureus was isolated from 14.0% of
ears infected with only one type of organisms snd Pseudomonas

aerugingss was isolated from 2.0% of such cases. In the re=
malning ceses, Staph. asureus, froteus mirabilis,Streptococcus
(..&" baemolytie), Morexells, E. goli, Staph. gpidermidis and
Btr. faecalis were found to be associated with other bascteria

81‘1“ the percentage of ‘200' 6.0, 2.0, 2.0, 2.0, 2.0 and
2.0 respectively.

9. Similarly, out of 10 ears of dogs which showed the
presence of only bacteria, only one type of bacterias, that is,
Proteug mirabilis and Pgeudomongs aeruginosgg were isolated from
three ears giving the per cent of 9.09 and 4.54 respectively.
In the remaining seven eears, Pgeudomonag geruginosa, Staph.

aureus, Sir. B - bhaemolyticus and micrococci were found tc be
associated with other organisms in the percentage of 6.0,4.0,

2.0 and 2.0 respectively.

10. Only one ear of a dog was infected with a yeast.
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1. Eighteen ears out of a total of 27 ears in buife-
loes from which both bacteria and fungi were isolated, Staph.
aureus was associated with Aspergilius piger, yeasts, Asper-
gillus flavug, Aspergillus fumigatus, Aspergillug nidulens,

Rhizopus sp., Peniecillium sp. and Fussarium sp. giving the
percentage of 10.0‘ 300. 6.0, 4.0, 2.0, 2.0, 2.0 and 2.0 res-

pectively. In the remaining nine ears yeasts were associated
with Staph. epidermidisg, miorococel end Proteus mirabilis in

three ears, Alternaria sp. with miocrococei, Staph.epidermidis
ané aerobic spore bacilli in three cases respectively, Pseudo-
monas seruginoss with Rbizopus sp. and Aspergillug nidulus in
two ears and _W B heemolytic was assoclated with
Aspergillus niger in one ear. '

12. Similarly, eleven ears of dogs which showed the
presence of both bacteria and fungi, Staph. gureus was asso=-
clated with yeasts, Aspexgillus niger, Aspergillus fumigat
Zenicillium, Aspergillus nidulans, Rhizopus and Altemmarig
in seven ears. Im the remaining four ears, Streptococcus 2 =
haemolytig was associated with Aspergillus niger and Aspergie
1lus fumigatus in one -ear, Dseudomonag seruginosg with

Aspergilliug niger and Rhizopus in one ear, Clirobacter with
yeast in one ear, and aerobic spore bacilli with Aspergillus

£lavus and yeast in one ear.

13. Experimentel infection with Staph. gureus in buff-
alo calves and rabbite showed typical signs and symptoms of
otitis externa both by the instillation and scarification
methods in the percentage of 33.3 amd 66.6 respectively.




14. Infection with Pgeudomonas seruginoss in buffale
ealves showed typical signs of otitis externa in 66.6% of

animals by instillation method and 100,0% of animals by

scarification method.

No signs and symptoms of otitis externa were
produced in three rabbits and three dogs infected by the
instillation method; however, only one rabbit (33.3%) could
be infected by the scarification method.

15. It is concluded that Staph. gureus has little
ability to invade the healthy skin of buffslo calves and
rabbits but it can infeet to a greater extent when some

trauma is produced. Pseudomonas geruginosa is capable of

invading healthy as well as traumatized ear cenal of buffalo
ecslves. However, its ability to infect the healthy ear canal

of dogs and rabbits is very doubtful.

16. Sensitivity tests of the different isolates aga-
inst different antiblotics in yitro revealed that only four
antibioties, vis., chloramphenicol, neomyein, streptomyein
and kanamycin are effective against most of the isolated

organi sms.
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