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ABSTRACT

Bacterial pathogens were isolated from cases of otitis externa and diarrhoea in dogs at Durg and Raipur
districts of Chhattisgarh. All isolates were further subjected for antibiogram profile using commonly used
antibiotics. Total 105 bacterial isolates were obtained which included Staphylococcus sp. and E. coli as
predominant pathogens followed by Proteus, Klebsiella, Pseudomonas, Micrococcusand Salmonella. In cases
of otitis externa, ciprofloxacin was the most effective antibiotic (67.27%) followed by Gentamicin (61.81%),
Cephalaxin (40%), Chloramphenicol (32.72%), Amoxycillin (21.81%), Ampicillin (20%), Doxycycline (16.36%),
Penicillin (12.72%) and Erythromycin (3.63%). However, Chloromphenical (72%) was reported as the most
effective drug against bacterial isolates of diarrhoea followed by Ciprofloxacin (70%), Gentamicin (52%),
Cephalaxin (40%), Doxycyline (30%), Ampicillin (14%), Amoxycillin (6%) and Erythromycin (2%).Cold extract
of pomegranate leaves was then assessed for antibacterial activity against all isolates by disc diffusion and
tube dilution methods. The zones of inhibition of pomegranate leaves extract (PLE) against Staphylococcus
aureus, Pseudomonas aeruginosa, Proteus, Klebsiella, E. coliand Salmonellawere 18.8 +0.050, 5+0.70, 7.8+0.73,
16.2+0.86, 15.6+0.92 and 15.2+0.86 mm respectively. The zone of inhibition with Staphylococcus was
significantly higher (P<0.05) than other bacteria. The minimum bactericidal concentration against
Staphylococcus aureus, Klebsiella, E. coli and Salmonella were 33.33+8.34, 66.66+16.68, 66.66+16.68 and
33.33+8.34 mg/ml respectively. Staphylococcus aureus showed maximum sensitivity to pomegranate leaf
extract amongst all the organisms studied, followed by Klebsiella, E. coliand Salmonella. Although, Proteus
and Pseudomonaswere refractory to PLE, but moderate sensitivity was noticed even against few multidrug
resistant isolates.
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Diarrhoea and otitis externa in dog are the common Pseudomonas, Streptococcusand Proteus spp. whereas
problem in present scenario to the dog lovers as well as Eischerichia coli, Proteus, Salmonellaand Klebsiellaare
pet practitioners (Kumar ef a/ 2014; Bhat ef al. 2015). common cause of diarrhoea in dogs (Petrov et al 2013).
The most frequent microorganism associated with otitis Unfortunately, the resistance to antibiotics is increas ing,

externa in dogs are Staphylococcus, Malassezia, and these bacteria showed resistance to many
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antibi otics. So, investigations must be conducted to
discover the possibility of owning the plant capable to
respond to these bacteria. Ayurveda explore the
therapeutic utility of Indian medicinal herbs. The herbal
remedies are economical and within the reach of
common man. One of the promising options being
aqueous extract of pomegranate (Punica granatum)
leaves. Punica granatum a member of fam ily
FPunicaceaehas a long history of antibacterial use dating
back to biblical times (Charles, 2009). Different parts of
plant including leaves, rinds of the fruit, root bark
possesses antimicrobial activity and are effective against
diarrhoea and dysentery (Jayaprakash et al 2006).
Therefore, present investigation was conducted to assess
the antibacterial activity of leaves of pomegranate in light
of its cleaning effect, anti inflammatory action as well as
its potential to act against multiple drug resistant
bacteria isolated from cases of otitis externa and
diarrhoea in dogs.

MATERIAL AND METHODS

Clinical samples

The ear swabs and rectal swabs were collected from dogs
suffering from otitis (n=23) and diarrhoea (n=30) at Durg
and Raipur districts in Chhattisgarh. After 6 hours
enrichment in peptone water, each sample was
inoculated on Mannitol salt agar, EMB agar, MacConkey
agar and Pseudomonas isolation agar for isolation of
bacteria as per method described by Parker and Duerden
(1990). On the basis of colony morphology, staining
characteristics and biochemical tests viz. indole test,
methylred test, Voges-Proskauer test, citrate utilization,
sugar fermentation, H,S production on triple sugar iron

and urease test; identity of bacteria was confirmed
(Cruickshank et al 1975).

Antibiotic sensitivity pattern of bacterial
isolates

Commercially available antibiotic discs (Hi Media
Laboratories Limited, Mumbai) were used to test
sensitivity of bacteria against antibiotic. Antibiotic discs
included Ciprofloxacin (Cf,10 ng), Gentamicin (G,30 pg),
Cephalaxin (Cp,30 pg), Chloramphenicol (C,10 pg),
Amoxycillin (Am,10 ng), Ampicillin (A,25 ng),
Doxycycline (Do,10 pg), Penicillin (P,10 pg) and
Erythromycin (E,10 ng). In vitro antibiotic sensitivity of
isolates was studied by disc diffusion method (Bauer et
al. 1966).

Preparation of pomegranate leaf extracts (PLE)

Mature dark green color pomegranate leaves were
collected and shade dried (under fan) in the laboratory.
Shade drying of 500 gm of pomegranate leaves yielded
130 gm of the powder. Then, 10% w/v suspension of
cold extract was prepared in distilled water by dissolving
the alcohol evaporated pomegranate leaf powder.

Assessment of antibacterial activity of cold
extract of pomegranate leaves

The antibacterial activity of cold extract of pomegranate
leaves was studied in vitroby disc diffusion (Bauer et al
1966) and tube dilution methods (Ericsson and Sherris,
1971) against all isolates (antibiotic resistant as well as
antibiotic sensitive bacterial isolates).

Disc diffusion method

Tablel. Prevalenceof bacterial pathogensfrom Otitisexter naand diarrhoea casesof dog

Namedf bacteria isdate Otitisextena Diarrhoea
No. of isdl ates Prevdence rate No. of isdates Prevaencerae

Escherichiacoli — — 23 46%
Coagulase pos tive Saphyl ocococci 7 12.72% — —
Coagulase negati ve Staphyl ocococci 12 21.81% — —
Psudomanasaerug nosa 14 25.45% — —
Proteusmirabilis 9 16.36% 7 14%
Proteuswulgaris 3 5.45% 4 8%
Klebsiel la pneunoniae 5 9.09% 6 12%
Samorel la — — 4 8%
Klebsiella oxytoca 3 5.45% 3 6%
Micrococcus 2 3.63% 3 6%
Totd 5 50
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Table2: Antibiotic senditivity patter n of Gram positive bacteriarecovered from otitisexterna

No. of Cf G

Name of bacteria
isoates S R S

Cp P A Am

Coagulase +ve 7 5 2 6
Staphylococcus sp.

Coagulase -ve 12 12 0 10
Staphylococcus sop

Micr ococcus 2 2 0 1

S = Sensitive, R = Resistant.

The blank discs (6.25 mm in diameter) were prepared
from filter paper (0.3 mm thick) through punching. The
discs, in a group of five were weighed in electronic
monopan balance and the average weight of each disc
was calculated. The discs were sterilized by autoclaving
at 121°C (151bs pressure) for 15 minute. The suspension
of cold extract was allowed to soak on the discs drop by
drop and the discs were dried. The process was repeated
thrice. The impregnated discs after complete drying were
again weighed in-group of five to know the amount of
extract soaked on each disc and was calculated by
subtracting the weight of extract socked disc to the blank
disc. The collective weight of five filter paper blank discs,
after several repetition, was identical Ze. 14.7 + 0.27 mg.
The combined weight of five discs impregnated with
extract was 64.7 + 0.27 mg, so the amount of cold extract
impregnated on each disc was calculated as 10 + 0.27
mg. 6 hrs fresh culture of each micro-organism was
inoculated on the surface of nutrient agar plates.
Subsequently, filter paper discs (6.25 mm diameters) with
extract were impregnated on surface of each inoculated
plates at 37°C for 24 hrs. The sensitivity of bacterial
isolate against pomegranate leaf extract was observed
by assessing the zone of inhibition for particular isolate.

Tube dilution technique

In this technique the smallest amount of extract required
to inhibit the growth of fixed dilution of organism 7n-
vitro was determined. This amount was referred as
minimum inhibitory concentration (MIC). Fresh bacterial
culture of each isolate was taken in eight sterile tubes;
10 mlin first tube and 5 ml in remaining tubes. The first
tube was added with 200 mg of leaf extract and the extract
was diluted by making two fold serial dilutions up to
seventh tube. Eighth tube was considered as control for
the leaf extract. All the tubes were incubated at 37°C for
24 hrs. Maximum dilution of the leaf extract showing
absence of microbial growth determines MIC. Further, a
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loop full of the mixture was streaked on to nutrient agar
plates and incubated so as confirm viability of bacteria.
No growth on solid media was adjudged to be the
bactericidal effect and interpreted as minimum
bactericidal concentration (MBC). It is the lowest
concentration of an antibacterial agent required to kill a
particular bacterium.

Statistical analysis

Mean differences were analyzed by applying GLM
(General Linear Model) for factorial experiments using
SPSS computer software package (Version 16.0.0.247
©2007).

RESULTS AND DISCUSSION

A total of 105 isolates (55 isolates from otitis and 50 from
diarrhoea) were obtained in present investigation (Table
1). Predominant bacteria associated with otitis externa
were Staphylococcus spp. followed by Pseudomonas,
Proteus, Klebsiella and Micrococcus sp. In agreement
with present observation, Oliveira ef al (2005) also
reported Staphylococcus as predominant pathogen in
otitis cases of dogs. With slight differences in prevalence
rate, Pseudomonas (Fernandez et al. 2006), Klebsiella
(Sarerler and Krkan, 2004) and Proteus (Ahmed, 2000)
were frequently encountered in cases of otitis externa in
dogs.

During present investigation, Escherichia colioccupied
prime position in cases of diarrhoea followed by Proteus,
Klebsiella, Salmonella and Micrococcus sp. Likewise,
James et al. (2001) reported higher incidence of E. coliin
diarrhoeic dogs. Prevalence of other isolates encountered
in diarrhoea viz. Proteus, Klebsiella and Salmonella
collaborate with the findings of Edward and Hall (2004).

Overall sensitivity of bacterial isolates recovered from
otitis externa (Table 2 and 3) revealed that ciprofloxacin
was the most effective antibiotic (67.27%) followed by
Gentamicin  (61.81%), Cephalaxin (40%),
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Table3: Antibiotic sensitivity pattern of Gram negativebacteriarecovered from otitisexterna
No. of Cf G E Do C Cp

Organism . .« S R S R S R S R S R S R
Pseudomonas 14 3 11 4 10 0 14 0 14 0 14 2 12
aeruginosa
Proteus 9 7 2 4 5 1 8 6 3 8 1 4 5
mirabilis
Proteus 3 3 0 2 1 1 2 3 0 3 0 2 1
vulgaris
Klensiella 5 3 2 4 1 0 5 0 5 5 0 0 5
pneumoniae
Klebsella 3 2 1 3 0 0 3 0 3 2 1 0 3
oxytoca

S= Sensitive; R= Resistant.

Table4: Antibiotic sensitivity pattern of Gram negativebacteriarecovered fromdiarrhea

No. of Cf G E Do C Cp A Am
Organism
isdaes S R S R S R S R S R S R S R S R

Escherichia 23 6 7 13 10 0 23 7 16 23 O 10 13 4 19 0 23

Cdli
Proteus g 11 9 2 6 5 0 11 5 6 7 4 3 8 0O 1 0 1
Klebsela g 9 7 2 5 4 1 8 0 9 0 9 4 5 0 9 0 9
Salmonella 4 1 3 2 2 0 4 2 2 4 0 3 1 0 4 0 4
Micrococcus 3 2 1 0 3 0 3 1 2 2 1 0 3 3 0 3 0

S= Sensitive R= Resistant

Table5: Sensitivity of multipledrugresistant bacteriato herbal extract

No. of multiple  Number of isdates sendtiveto PLE

. No. of :
Organian . drug resistant

iolates isolates S M R
Pseudononas
aeruginosa 14 14 00 02 L
Proteus sop 2 04 00 06 17
Klebsiella pp 17 05 13 o 00
Escherichia Coli xn 07 18 (03 00
Salnmonella pp 071 01 04 00 0o

S = Sensitive; M = Moderate; R = Resistant.

770 Journal of Animal Research: v.5 n.4. December 2015



Assessment of antimicrobial activity of pomegranate leaf extract against bacterial |solates... UFY)

Chloramphenicol (32.72%), Amoxycillin (21.81%),
Ampicillin (20%), Doxycycline (16.36%) and least
sensitive to Penicillin (12.72%) as well as Erythromycin
(3.63%). Likewise, Sarerler and Krkan (2004) reported
ciprofloxacin as most effective drug in otitis cases.
Pseudomonas aeruginosashowed maximum resistance
to all antibiotics used in the experiment and was
moderately sensitive to Gentamicin (28.57%),
Ciprofloxacin (21.4%) and Cephalexin (14.28%); which
is in congruence with the observation of Martin et al
(2000). Against bacterial isolates of diarrhoea,
Chloromphenical (72%) was reported as the most
effective drug (Table 4) followed by Ciprofloxacin (70%),
Gentamicin (52%), Cephalaxin (40%), Doxycyline (30%),
Ampicillin (14%), Amoxycillin (6%) and Erythromycin
(2%).

The zones of inhibition of PLE against Staphylococcus
aureus, Pseudomonas aeruginosa, Proteus, Klebsiella,
E. coli and Salmonella were 18.8 = 0.050,5 + 0.70, 7.8 +
0.73, 16.2 + 0.86, 15.6 = 0.92 and 15.2 + 0.86 mm,
respectively. The zone of inhibition with Staphylococcus
aureus was significantly higher (P<0.5) than
Pseudomonas aeruginosa, Proteus, Kelbsiella, E. coli
and Sa/monella. The MBC against Staphylococcus
aureus, Klebsiella., E. Coli and Salmonellawere 33.33 +
8.34, 66.66 + 16.68, 66.66 + 16.68 and 33.33 + 8.34 mg/
ml, respectively.

Antibacterial potency of PLE against bacterial isolate
during present study is well supported by Hayouni et
al. (2011) who reported significant antibacterial activity
of extract against wound bacteria, including strains of
Pseudomonas aeruginosa, S. aureus, E. coli, Klebsiella
pneumoniae, Salmonella Anatum, 5. Typhimurium, and
Streptococcus pneumonia. Zone of inhibition of PLE
against S. aureusin present report is in congruence with
observation of Chaitra et al. (2012) who found that
extracts exhibited maximum inhibition against 5. aureus
(16 + 0.20 mm). Likewise, in a study Tayel ef al (2012)
observed that a pomegranate peel extract at 250 pg/ml
was most effective at inhibiting antibiotic resistant
strains of Sa/monella Typhimurium and Staphylococcus
aureus. There is evidence from a number of in vitro
experiments that pomegranate extracts moderately to
strongly inhibit cultured MRSA strains also (Su ef al
2012). More or less similar findings were reported by
Voravuthikunchai et al (2004) where aqueous extract of
pomegranate were found sensitive to E. coli and
produced 7 to 17 mm zone of inhibition, however MBC
reported was lessi.e. 0.39 mg/ml.

Sensitivity of bacterial isolates against antibiotics and
PLE was compared (Table 5) and it is observed that all

Journal of Animal Research: v.5 n.4. December 2015

the isolates (sensitive as well multidrug resistant) of
Klebsiella, Salmonella and E. coli were found sensitive
to PLE. In present study, Proteus and Pseudomonas
were refractory to pomegranate leaf extract, although
moderate sensitivity was observed with few multidrug
resistant isolates. On contrary, Santhanamari efa/. (2011)
reported higher antimicrobial potency of Punica
granatum which inhibited 75% of resistant isolates of
Pseudomonas aeruginosa. Similarly, Gislene et a/. (2000)
found more than 7 mm zone of inhibition of
Pseudomonas against pomegranate leaf extract. It is
opined that moderate sensitivity of Pseudomonas and
Proteus during present investigation might be due to
some factors like soluble pyocinin pigment and
swarming factor, respectively, which might be involved
in inhibiting action of leaf extract against Profeus and
Pseudomonas. On the other hand, isolates of
Staphylococcus, Salmonella, E. coliand Klebsiella hardly
produce any apparently visible factor during their growth
on suitable laboratory medium. Growth of all isolates of
these bacteria was totally prevented in the presence of
leaf extract impregnated disc. Pomegranate leaf extract
have cleaning effect besides antimicrobial potential
(Gislene et al. 2000). Cleaning removes the nidus for
reinfection, bacterial debris, allow antimicrobial element
to penetrate entire canal and also prevent purulent debris
from inactivating some antimicrobial elements ultimately
results in efficient overall antimicrobial activity. The
pomegranate leaf extract also possess the anti
inflammatory potential which helps in preventing the
stenosis of ear canal due to increased inflammatory
reaction and accumulation of debris (Jayaprakash ef al.
2006).

Bacteria associated with otitis and diarrhoea are often
resistant to multiple antibacterial agents and hence
choice of herbal extract of pomegranate leaves for in vitro
sensitivity test may prove to be effective against antibiotic
resistant bacteria, too. From the results of antibacterial
activity of the extracts against the resistant isolates it
has been observed that Staphylococcus aureus, E. coli,
Salmonellaand Klebsiellawere more susceptible to the
employed plant extracts than Pseudomonas aeruginosa
and Proteus. Different solvents may be considered for
preparation of pomegranate leaf extracts for its wider
applications. The in-vitro laboratory experiment need
validation in vivo by appropriately designed
experimental trial on laboratory animals.

REFERENCES

Ahmed, L.M. 2000. Medical and surgical management
of canine otitis externa. fraqi J. Vet. S5ci., 13: 403-
408.

Bauer, A.W., Kirby, WM.M., Shernis, J.C and Turck, M.
771



|@- Tomar etal.

1966. Antibiotic susceptibility testing by
standardized single disc method. Am. J. Clin.
Pathol., 45: 493-497.

Bhat, A.L., Wadhwa, D.R., Mandial, R.K., Sharma, A.
and Sharma, P. 2015. Clinico-Biochemical
Alterations and Therapeutic Management of
Canine Gastroenteritis. /. Anim. Res., 5: 149-153.

Chaitra R.H., Madhuri, M.T. Nishitha, S.T., Arijit, D.,
Sourav, B. and Rohit, K.C. 2012. Evaluation of
antimicrobial properties, phytochemical contents
and antioxidant capacities of leaf extracts of
Punica granatum. J. Biol. 5ci., 1(2): 32-37.

Charles, E.W. 2009. Trease and Evans’ pharmacognosy
16th Edition: Elsevier Health Sciences.

Cruickshank, R., Dugid, J.P., Marmion, B.P. and Swain
R.H.A. 1975. Medical Microbiology, Vol. 1I, 12th
Ed. churchill livingstone, Edinburg. 170-189.

Edward, J. and Hall, M.A. 2004. Bacterial
enteropathogens in dogs. World congress of the
world small animal veterinary association 29: 1-
5.

Ericsson, J.M. and Sherris, J].C. 1971. Antibiotic
sensitivity testing: report of an international
collaborative study. Acta Pathol. Microbiol.
Scand., 217(Suppl): 1-90.

Fernandez, G., Barboza, G., Villalobos, A., Parra, O., Finol,
G. and Ramirez, R.A. 2006. Isolation and
identification of micro-organism present in 53
dogs suffering from otitis externa. Revista
cientifica facultad de ciencias veterinarias
universidad del zulia., 16: 23-30.

Gislene, G.E.,, Nascimento, J.L., Paulo, C., Freitas, G. and
Silva, L. 2000. Antimicrobial activity of essential
oils and other plant extracts. /. Appl. Microbiol,
86: 985-990.

Hayouni, E.A., Miled, K. and Boubaker, S. 2011.
Hydroalcoholic extract based-ointment from
Punica granatum L. peels with enhanced in vivo
healing potential on dermal wounds.
Phytomedicine., 18(11): 976-984.

James, R.J., Adam, L.S. and Parissa, D. 2001. Canine feces
as a reservoir of extra intestinal pathogenic
Escherichia coli. Infet. Immun., 69(3): 1306-1314.

Jayaprakash, G.K., Negi, P.S. and Jena, B.S. 2006.
Antimicrobial activity of pomegranate In.

772

Pomogranate: Ancient root to modern medicine
(Edited by N.P. Sareen, R.N. Schulinan, and David
Harber (RC Press: New York 167-177).

Kumar, S., Hussain, K., Sharma, R., Chhibber, S. and
Sharma, N. 2014. Prevalence of Canine Otitis
Externa in Jammu. /. Anim. Res., 4: 121-129.

Martin, B.J.L., Lupiola, G.P., Gonzalez, L.Z. and Tejedor,
J.M.T. 2000. Antibacterial susceptibility patterns
of Pseudomonas strains isolated from chronic
otitis externa. J. Vet. Med. Series-B., 47: 191-196.

Oliveira, L.C., Medeiros, C.M.O., Silva, I.N.G., Monteiro,
Al]., Leite, C.A.L. and Carvalho, C.B.M. 2005.
Antimicrobial sensitivity of bacteria from otitis
externa in dogs. Arq. Bras. Med. Vet. Zootec., 57:
405-408.

Parker, M.T. and Duerden, B.I. 1990. Isolation,
description and identification of bacteria In. Parker
M Pand Duerden, B.L. (Eds) Toply and Wilson’s
Principles of Bacteriology, Virology and immunity
Vol. 28th Edn. Edward Arnold, A divison of
Hodder and Stoughton, London, pp. 1-18.

Petrov,V., Mihaylov, G., Tsachev, L., Zhelev., G., Marutsov,
P. and Koev, K. 2013. Otitis externa in dogs :
microbiology and antimicrobial susceptibility.
Med. Vet, 164(1): 18-22.

Santhanamari, T., Meenakshi, PR. and Velayutham, S.
2011. In Vitro antibacterial activity of extracts of
Lawsonia inermis and Punica granatum against
clinically isolated antibiotic resistant
Pseudomonas aeruginosa and Staphylococcus
aureus. Asian J. Pharm. Clin. Res., 4(1).

Sararler, M. and Krkan, S. 2004. Microbiological
diagnosis and therapy of canine otitis externa.
Veteriner cerrahi dergisi., 10: 11-15.

Su, X., Howell, A.B. and D’Souza, D.H. 2012.
Antibacterial effects of plant-derived extracts on
methicillin-resistant Staphylococcus aureus.
Foodborne Pathog. Dis., 9(6): 573-578.

Tayel, A., El-Tras, W., Moussa, S. and El-Sabbagh, S. 2012.
Surface decontamination and quality
enhancement inmeat steaks using plant extracts

as natural biopreservatives. Foodborne Pathog.
Dis., 9(8): 755-761.

Journal of Animal Research: v.5 n.4. December 2015



