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Abstract

Atelerix albiventris and Hystrix javanica are currently traded as pets or consumed in Indonesia, but there has been no research about bacteria from the vulva swab before. This research aims to isolate and identify bacteria from the vulva swabs of Atelerix albiventris and Hystrix javanica, and identify their antibiotic susceptibility. Samples were isolated by blood agar plates and selective media and identified by biochemical tests. Kirby Bauer’s disk diffusion method was used for the antimicrobial susceptibility test. The result showed that from Atelerix albiventris was isolated and identified Escherichia coli and Proteus mirabilis, while from Hystrix javanica was isolated and identified Escherichia coli. The identified Escherichia coli was sensitive to Amikacin, Amoxycillin, Ampicillin, Enrofloxacin, Fosfomycin, Chloramphenicol, Tetracycline, Trimethoprim, and Kanamycin; intermediate to Streptomycin; and resistant to Erythromycin and Penicillin G. The identified Proteus mirabilis was sensitive to Amikacin, Amoxycillin, Kanamycin, Enrofloxacin, and Fosfomycin; and resistant to Erythromycin, Penicillin G, Streptomycin, Ampicillin, Chloramphenicol, Tetracycline, and Trimethoprim. This research concludes that Escherichia coli and Proteus mirabilis were isolated from vulva swab of Atelerix albiventris and Hystrix javanica, Escherichia coli was sensitive to eight antibiotics, while Proteus mirabilis was sensitive to five antibiotics.


1 Introduction
Atelerix albiventris and Hystrix javanica have similar visuals with their quills covered the body surface. However, these two species are from a different order. Atelerix albiventris is classified as Eulipotyphla and comes from Africa [1], while Hystrix javanica is classified as Rodentia and is an endemic animal of Indonesia [2]. These two exotic species are often used as pets or consumed in Indonesia. Based on International Union for the Conservation Nature (IUCN) 2016, Atelerix albiventris and Hystrix javanica are categorized as Lower Risk-Least Concern and Least Concern, respectively which means the population in nature is still abundant. However, The Indonesian government issued a government regulation that includes Hystrix javanica as protected animals since 2018 because of the massive decrease of their population in nature due to hunt. Hunting was done because this porcupine is considered as a pest that destroys gardens and there is a belief that the porcupine meat and thorns have properties to cure diseases [3].
The female hedgehog and porcupine have a reproductive tract located caudally to the abdominal cavity [4]. The uterus is of a bicornu type with a short cornu and a long corpus to the cervix. The vagina is long without a vestibule. The external orifice separates the urinary tract and the vaginal opening, which is located near the clitoris. The opening of the vulva is under the anus [4, 5]. The vulva is the outermost genital organ so that feces can contaminate the reproductive tract through the vulva. Apart from feces, contamination can come from urine where the reproductive tract and urinary tract attach to the vulva. Contamination can also come from the environment around the hedgehog and porcupine. One of the contaminations is bacteria. Escherichia coli, Proteus sp., Pseudomonas sp., Shigella sp., Yersinia sp., Klebsiella sp., and Salmonella sp. has been reported to be found in the gastrointestinal of southern white hedgehogs [6], whereas data regarding the type of bacteria and the sensitivity of bacteria to antibiotics from the reproductive tract of female hedgehogs and porcupine, especially the vulva, are not yet available.
This research aims to isolate, identify bacteria from the vulva swabs of Atelerix albiventris and Hystrix javanica, and identify antibiotic susceptibility. The results of this study will provide information about the bacteria found in the vulva of healthy female Atelerix albiventris and Hystrix javanica and their sensitivity to antibiotics.
2 Methodology
2.1 Ethical approval
Permission for this research was granted by the Chairman of the Research Ethics Commission of the Faculty of Veterinary Medicine, Universitas Gadjah Mada, Yogyakarta. Verbal consent from each related party was given after explaining the research objectives prior to sampling.
2.2 Sample collection
Two females Atelerix albiventris and one female Hystrix javanica were restrained with proper tools so they could not move and not harm. Sterile cotton swab and cotton bud that have been wetted with physiological NaCl sterile were used to swab the inner vulva. Sample 1, 2, and 3 were samples from the first female Atelerix albiventris, second female Atelerix albiventris, and female Hystrix javanica, respectively. The samples were put in the Broth Heart Infusion (BHI) for transport media. Isolation, identification, and antimicrobial susceptibility tests were carried out at Microbiology Laboratory, Faculty of Veterinary Medicine, Universitas Gadjah Mada.
2.3 Isolation and Identification
Three samples were inoculated in a blood agar plate (BAP), selective media Eosin Methylene Blue (EMB), and Mac Conkey agar (MCA) as an aerobic and anaerobic with the temperature of 37°C for 24 hours. Bacterial identification was carried out by observing the morphology of bacterial colonies on BAP, EMB, and MCA media, bacterial cell morphology using Gram staining, and bacterial characteristics using biochemical tests. The isolated pure bacterial culture was then inoculated on BHI media and incubated at 37ºC for 24 hours [7] as a stock culture. Biochemical tests carried out in this study included the catalase test, oxidase test, urease test, carbohydrate fermentation test, IMViC test, and TSIA media.
2.4 Antimicrobial Susceptibility Test
The pure culture that has been identified is then tested for antibiotic sensitivity by the Kirby-Bauer disk diffusion method [7]. The antibiotic disks used include Amikacin (30μg), Amoxycillin (25μg), Ampicillin (10μg), Enrofloxacin (5μg), Erythromycin (15μg), Fosfomycin (50μg), Kanamycin (30μg,), Chloramphenicol (30μg), Penic (10IU), Streptomycin (30μg), Tetracycline (30μg), and Trimethoprim (5μg). Bacterial suspensions were prepared by inoculating pure cultures on BHI media and incubated at 37ºC for 24 hours. Turbidity was adjusted by McFarland 0.5 or 1.5 x 108 CFU / ml [8]. Antibiotic discs were arranged at a certain distance on the surface of Muller Hinton Agar media which had been inoculated with bacterial suspension and incubated at 37ºC for 24 hours [9]. The diameter of the inhibition zone formed was measured by sensitive, intermediate, and resistance interpretations according to the standard [10].
3 Results
The results of isolation and identification showed that there were two types of bacteria in the vulvar swab samples. Escherichia coli can be isolated and identified from the first hedgehog vulva swab (sample 1 aerobic) and porcupine vulva swab (sample 3 aerobic and anaerobic), while Proteus mirabilis can be isolated and identified from the first hedgehog vulva swab (sample 1 anaerobic) and the second hedgehog vulva swab (sample 2 aerobic and anaerobic). Proteus mirabilis was not isolated and identified from porcupine vulvar swabs.
Three E. coli isolates from vulval swab samples showed 100% sensitivity to the antibiotics Amikacin, Amoxicillin, Ampicillin, Enrofloxacin, Phosphomycin, Chloramphenicol, Tetracycline and Trimethoprim; 66.7% sensitive to Kanamycin; 66.7% intermediates to Streptomycin; 100% resistant to Erythromycin and Penicillin G; and 33.3% resistant to Kanamycin and Streptomycin (Fig. 1).
None of the three P. mirabilis isolates from vulval swab samples showed 100% sensitivity; 66.7% sensitive to Amikacin, Amoxicillin, Kanamycin, Enrofloxacin, and Fosfomycin; and 33.3% sensitive to Ampicillin and Trimethoprim. There were 33.3% intermediate results against Amikacin, Enrofloxacin, Fosfomycin, Chloramphenicol, and Tetracycline. P. mirabilis isolates were 100% resistant to Erythromycin, Penicillin G and Streptomycin; 66.7% resistant to Ampicillin, Chloramphenicol, Tetracycline and Trimethoprim; and 33.3% resistant to Ampicillin and Kanamycin (Fig. 2).
Table 1. 
Results of isolation and identification of bacteria from vulvar swab samples.
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4 Discussion
The bacterial characteristics of the isolates sample 1a, sample 3a, and sample 3an are in accordance with the characteristics of Escherichia coli such as γ-hemolytic on BAP media, green metallic sheen colonies on EMB, pink colonies on MCA, positive catalase, negative oxidase, negative urease, can ferment glucose, lactose, galactose, sorbitol, mannitol, and maltose, IMViC assay respectively (+ / + / - / -) [11], on TSIA media bacteria can ferment carbohydrates without gas production. There are differences in the yield of sucrose fermentation. Isolates sample 1a and sample 3an show negative results while sample 3a shows positive results, but this is in accordance with the report from Markey et al. (2013) where the ability of Escherichia coli to ferment sucrose is 26-75% so that the test has the opportunity to show positive or negative results [11].
The bacterial characteristics of the isolates sample 2a, sample 1an, and sample 2an have similarities with the characteristics of Proteus mirabilis such as γ-hemolytic type in PAD, purple or colorless colonies on EMB media, colorless colonies on MCA media, positive catalase, negative oxidase, urease positive, can ferment glucose and galactose, unable to ferment sucrose, lactose, sorbitol, mannitol, and maltose, IMViC test was consecutively ( - / + / - / d) [11]. There is a difference in TSIA media, namely the isolate sample 2a and sample 2an reduce peptone on the slant and there is an H2S product, while the isolate sample 1an reduces peptone without any H2S product. According to Markey et al. (2013), Proteus mirabilis can ferment carbohydrates without H2S products.
Escherichia coli and Proteus mirabilis are members of the Enterobacteriaceae which are opportunistic pathogens and are normally found in the large intestine and lower small intestine of mammals [11]. In addition, Escherichia coli and Proteus mirabilis can be found in the reproductive tract of female animals [11,12,13,14] and in the urine [11, 15]. In the gastrointestinal tract, Erinaceus concolor or southern white hedgehog proved Escherichia coli (34.5%) and Proteus mirabilis (27.5%) [6]. Escherichia coli and Proteus mirabilis bacteria found in hedgehog and porcupine vulva swabs can come from outside the body either from the environment, feces from the anus, or bacteria from the urinary tract. The hedgehog and porcupine’s vulva are located under the anus so that during defecation, bacteria in the feces can enter the vulva. Cages and cages that are rarely cleaned of feces or food residue can also be a source of bacteria that can enter the vulva. In certain circumstances, such as during mating or childbirth, the cervix will open so that the bacteria on the vulva can enter the upper genital tract.
Escherichia coli isolates showed higher sensitivity to Amikacin, Amoxicillin, Ampicillin, Enrofloxacin, Phosphomycin, Chloramphenicol, Tetracycline, and Trimethoprim and showed higher resistance to Erythromycin and Penicillin. Proteus mirabilis is quite sensitive to Amikacin, Amoxicillin, Kanamycin, Enrofloxacin, and Phosphomycin and shows higher resistance to Erythromycin, Penicillin G, and Streptomycin. The resistance of Escherichia coli and P. mirabilis to antibiotics that have been identified can be due to the fact that these animals have received treatment with certain antibiotics, received antibiotics as feed additives, or are contaminated with bacteria that are resistant from the environment so that the Escherichia coli and Proteus mirabilis isolates become resistant. However, this cannot be ascertained due to limited data from the sample used.
5 Conclusion
Escherichia coli and Proteus mirabilis were isolated from swabs of Atelerix albiventris and Hystrix javanica. Both bacteria are still quite sensitive to antibiotics, but Escherichia coli is more sensitive to several antibiotics than Proteus mirabilis which has more resistance than Escherichia coli. Hygiene and sanitation need to be considered during maintenance so that bacterial contamination can be minimized. In addition, treatment with antibiotics and the use of feed additives in the form of antibiotics also need attention.
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      Table 1. 

      Results of isolation and identification of bacteria from vulvar swab samples.

      
        


	Biochemical Test
	Escherichia coli
	Proteus mirabilis



	Sample 1a
	Sample 3a
	Sample 3an
	Sample 1an
	Sample 2a
	Sample 2an





	BAP
	ɣ
	ɣ
	ɣ
	ɣ
	ɣ
	ɣ



	EMB
	GMS
	GMS
	GMS
	Colorless
	Colorless
	Purple



	MCA
	Pink
	Pink
	Pink
	Colorless
	Colorless
	Colorless



	Gram stain
	Rod‐
	Rod‐
	Rod‐
	Rod‐
	Rod‐
	Rod‐



	Catalase
	+
	+
	+
	+
	+
	+



	Oxidase
	‐
	‐
	‐
	‐
	‐
	‐



	Urease
	‐
	‐
	w+
	+
	+
	+



	Fermented Carbohydrates



	Glucose
	+
	+
	+
	+
	+
	+



	Sucrose
	‐
	+
	‐
	‐
	‐
	‐



	Lactose
	+
	+
	+
	‐
	‐
	‐



	Galactose
	+
	+
	+
	+
	+
	+



	Sorbitol
	+
	+
	+
	‐
	‐
	‐



	Mannitol
	+
	+
	+
	‐
	‐
	‐



	Maltose
	+
	+
	+
	‐
	‐
	‐



	IMViC
	
	
	
	
	
	



	Indole
	+
	+
	+
	‐
	‐
	‐



	Methyl Red
	+
	+
	+
	+
	+
	+



	VP
	‐
	‐
	‐
	‐
	‐
	‐



	Citrate
	‐
	‐
	‐
	‐
	‐
	+



	Triple Sugar Iron Agar (TSIA)



	Slant
	Y
	Y
	Y
	R
	R
	R



	Butt
	Y
	Y
	Y
	Y
	H2S
	H2S



	Precipitates
	‐
	‐
	‐
	‐
	+
	+





      

      
Sample 1: first hedgehog; Sample 2: second hedgehog; Sample 3: Sunda porcupine; a:aerobic; an: anaerobic; BAP: Blood Agar Plat; EMB: Eosin Methylene Blue; MCA:MacConkey Agar; GMS: Green Metallic Sheen; ɣ: non‐hemolytic; Rod‐: Rod, Gram negative; +: Positive; ‐: Negative; w+: Partial pink; Y: Yellow; R: Red
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