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Abstract. Study in order to evaluate the antibacterial effect of herbal extract from leaves of three different species of plant 
namely neem(Azadirachtaindica A. Juss), gotu-kola(Centellaasiatica), andsoursop (Annona muricata L) against bacteria causing 
dermatitis complex in dogs have been undertaken. The antibacterial activities of the herbal extract were evaluated using the agar 
diffusion test with extract at three different concentrations 5%, 10%, and 25%, respectively.Staphylococcus aureus was isolated 
from the dermatitis complex cases in dogs. The results showed various antibacterial activities of all the herbal extract at all 
concentration as indicated by the diameter of inhibition haloes produced around the orifice. The average inhibition haloes for 
each herbal extract concentration was 2.19± 0.53 mm; 4.32± 0.84 mm; 5.86± 0.79 mm, respectively. It can be concluded that 
herbal extract from the three plants is a potential antimicrobial against agents causing dermatitis complex.  
 
 

Keywords: herbal extract, Gram positive bacteria,dermatitis complex, dogs. 
 

I. INTRODUCTION 

The prevalence of skin diseases in dogs in Bali and 
Indonesia is relatively high [1][2] and majority is caused by 
Gram positive bacteria such as Staphylococcus spp. As 
noted in Yayur Weda Unani medication and Homoeopathic 
[3][4] the use of herbal for medication is well known. 
Amongst that the use of herbal for controlling antibiotic 
resistance has been widely applied. Plants such as neem 
(Azadirachtaindica A. Juss), gotukola (Centellaasiatica), 
and soursop (Annona muricata L) grew enormously in 
Indonesia [5]. Several studies have indicated that these 
plants as a potential antimicrobial agents [6][7][8][9], 
antioxidant [10][11], antineoplastic [12]; and 
immunomodulator [5]. This study aimed to evaluate the 
antibacterial effect of herbal extract from leaves of neem 
(Azadirachtaindica A. Juss), pegagangotu_kola 
Centellaasiatica), and soursop (Annona muricata L) against 
Gram positive bacteria causing dermatitis complex in dogs.  

II. RESEARCH  METHOD 

Isolation and Identification of Bacteria Causing Dermatitis 

Isolation and identification of bacteria was performed 
following the methods described in Carter (1984) with 
slightly modification. Clinical specimens were aseptically 
collected by swab the wound area in the skin of dogs. 
Subsequently, specimens were cultured onto Blood Agar 
plate and incubated at 370C overnight. Morphological 
identifications were performed based on the shape, 
diameter, edge, color, and hemolytic typeof the colonies 
shown on the Blood Agar plate surface. Further 
identification including Gram staining, catalase and oxidase 
test, and coagulation test.  

Antimicrobial Test 

Ethanol extract of neem (Azadirachtaindica A. Juss), 
gotu-kola (Centellaasiatica), and soursop (Annona muricata 
L) was prepared at concentration of 50 mg/mL, 100 mg/mL, 
and 250 mg/mL solubilized with Tween 80 at 20 mg/ml, 
respectively. A negative control solution was used, 
consisting of sterile distilled water and tween 80 (20 
mg/mL). Tests were performed with two replicates. 
Antibacterial activity of each extract was evaluated adapting 
the technique of plate cylinder diffusion in agar [13]. Lawn 
cultures of 107 CFU/mL Staph. Aureusadjusted to 0.5 
MacFarland scale were prepared on the surface of agar 
media. Orifices/wells were formed in the agar media and 
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each well was inoculated with 50 ul of the herbal extract. 
After preparation, the plates were incubated at 37°C for 24 
h. Antimicrobial activity was represented by inhibition 
haloes that were measured in millimeters. A positive result 
is considered if haloes of any size were present around the 
orifice/well. Tests were performed with two replicates. 

III. RESULTS AND ANALYSIS 

The Gram positive bacteria, Staph. aureus isolated from 
dermatitis complex cases in dogs is shown in Fig. 1. 

 

 
Fig 1. The Morphology of Colonies of Suspected Gram Positive Bacteria 
Causing Dermatitis Complex in Dogs on Blood Agar Plate. 

 
Table 1 showed the results of identification of the Gram 

positive bacteria based on colony morphological, Gram 
staining, catalase and oxidase test.Staphylococcus is one of 
the Gram positive bacteria which frequently isolated as 
secondary infection in dermatitis cases in dogs [14]. 

TABLE 1. 
ISOLATION AND IDENTIFICATION OF GRAM POSITIVE 

BACTERIA CAUSING DERMATITIS IN DOGS. 
 

Isolate 
Code 

Sample 
distribu
tion 

Morphology 
on 
MacConkey 
Agar 

Gram 
stainin
g 

Catal
ase 
test 

Oxid
ase 
test 

Conclusi
on 
following 
sugar test 

A 40% 
(4/10) 

Small, 
smooth edge, 
convex, white 
beta-
hemolytic. 

+ + + Staphylo

coccus 

aureus 

 
Staphylococcus aureus was found highly sensitive to the 

ethanol extract of leaves of neem(Azadirachtaindica A. 
Juss), gotu-kola(Centellaasiatica), and soursop (Annona 
muricata L). Sensitivity was observed at concentration of 
5% and significantly different to the concentration of 25%. 
The average inhibition haloes for each herbal extract 
concentration was 2.19 ± 0.53 mm; 4.32 ± 0.84 mm; 5.86 ± 
0.79 mm, respectively. Results of the diameter of inhibition 
of the bacteria in vitro are shown in Table 2. 
 

TABLE 2. 
ANTIBACTERIAL EFFECT OF ETHANOL EXTRACT OF LEAVES OF 

NIMBA (AZADIRACHTAINDICA A. JUSS), PEGAGAN 
(CENTELLAASIATICA), AND SOURSOP (ANNONA MURICATA L) 

No Type of Herbal Extract Haloes diameter (mm) at Each 
Concentration of Extract 

  0% 5 % 10% 25% 

1 Neem(Azadirachtaindica) 0  ± 
0.00a 

4.18 ±  
0.26b 

4.30 ± 
0.85b 

5.12 ± 
0.48c 

2 Gotu-kola(Centella 

asiatica) 

0 ± 
0.00a 

4.20 ± 
0.86b 

4.25 ± 
0.95b 

6.20 ± 
0.94c 

3 Soursop (Annona 

muricata) 
0 ± 
0.00a 

4.20 ± 
0.48b 

4.40 ± 
0.71b 

6.25 ± 
0.96c 

 Average 0 ± 
0.00 

2.19 ± 
0.53 

4.32 ± 
0.84 

5.86 ± 
0.79 

Note: different letters towards the column indicate significantly 
differences (P<0.05) 

 
The extract of neem, gotu-kola and soursop leaveshas 

several properties such as flavonoid, alkaloids, saponin, and 
tannins which has the ability to inhibit bacterial growth and 
motility and to destroy bacterial cell membrane [9] as well 
as wound healing [15]. Saponin has the ability as 
antimicrobial as well as antiseptic [16]. Alkaloids have been 
identified to play a role in disturbing the components of 
peptidoglycan resulting in the failure of the bacteria to form 
the cell wall [17][18][9]. Besides ethanol extract, aqueous 
extract of soursop seed also has antibacterial activity [6]. 
Essential oils of neem leaves also has some substance that is 
larvacidal towards Culicoides [19]. Based on the results of 
this study it is concluded that at low concentration (5%) 
ethanol extract of neem, gotukola, soursop leaves will 
inhibit the growth of Staphylococcus aureus the agent of 
causing dermatitis complex in dogs. 
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