2019, Scienceline Publication

World™ Veterinary Journal

Jir

World Vet J, 9(2): 84-89, June 25, 2019 ISSN 2322-4568

https://dx.doi.org/10.36380/scil.2019.wvj12

Potency of Sansevieria masoniana Extract against Antimicrobial
Resistant Bacteria Isolated from Faeces of Pet — Reptile

Ady Kurnianto', Puspitasari? Leni Yuroh Widyaningrum?, Irkham Widiyono® and Yos Adi Prakoso'*

Faculty of Veterinary Medicine, University of Wijaya Kusuma Surabaya, 60225, East Java, Indonesia
%Faculty of Health, University of Muhammadiyah Sidoarjo, 61271, East Java, Indonesia
®Faculty of Veterinary Medicine, University of Gadjah Mada, 55281, Yogyakarta, Indonesia

*Corresponding author's Email: yos.vet.docter@gmail.com; ORCID: 0000-0003-4908-6661

ABSTRACT

Reptile plays an essential role in human life and act as a reservoir of pathogenic bacteria. It became necessary
because of some bacteria resistant against several antibiotics. This study aimed to evaluate the potency of
Sansevieria masoniana (SM) leaf extract against isolated bacteria from the faeces of pet-reptile. A total of 129 fresh
faecal samples were collected from the reptile communities in Surabaya on February 2018 until January 2019. The
faeces obtained from 72 snakes, 43 lizards and 14 tortoises. The isolation was conducted using the Micro 1D system.
All the isolated bacteria were tested against several antibiotics using disc diffusion method, and SM extract using
minimum inhibitory concentration test. The isolated bacteria were Aeromonas hydrophila (44.96%), Bacillus sp
(32.55%), Enterobacter cloacae (40.31%), Enterococcus sp (82.17%), Escherichia coli (96.89%), Proteus sp
(76.74%), Pseudomonas sp (48.83%), Salmonella enteritidis (55.03%), and Salmonella enterica arizonae (53.48%).
Those isolated bacteria indicated various resistance patterns against several commercial antibiotics. The minimum
concentration of SM extracts that potential to inhibit the colonisation of both resistant and susceptible isolated
bacteria was 62.5 mg/mL. This study proved that SM extract potential to inhibit the colonisation of the isolated
bacteria from faeces of pet-reptile, even though, several of those isolates resistant against several commercial
antibiotics.
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INTRODUCTION

In recent years, reptile becomes one of the favourite domesticated animals in the urban area (Williams and Jackson,
2016). It indicated by the increasing number of reptile collector around the world (Pasmans et al., 2017). Reptile carriers
various pathogenic bacteria that its antimicrobial resistance patterns unclearly understood. It plays an essential role in
human life and its implication for public health. Reptile can act as reservoirs of Salmonella or other bacteria, and
potentially pathogenic for human (Zancolli et al., 2015). Moreover, resistant bacteria have high pathogenicity and, it may
increase the mortality during infection in both human and animal. Commonly, the bacteria transmits from reptile to
human by direct contact (such handling) and indirect contact (ingestion of contaminated foods or consumption of reptile
product) (Ebani, 2017). The best way to prevent and overcome the resistance is known by using herbal medicine, such as
Sansevieria sp. Several species of Sansevieria had potential effect against degenerative and infectious disease, such
Ehrlich ascites carcinoma (Haldar et al., 2010); and anti-ulcerative activity due to its saponin, flavonoid, glycoside,
alkaloid, terpenoid, tannin, and anthraquinone content (lghodaro et al., 2017). Another previous study reports the
potential role of SM on the infected wound (Prakoso et al., 2018). It was necessary to elucidate the species of bacteria
that potentially transmitted via the faecal-oral from pet-reptile and its resistance pattern against commercial antibiotics.
Moreover, this study aimed to analyse the potency of Sansevieria masoniana (SM) against isolated bacteria from pet
reptile.

MATERIALS AND METHODS

Ethical approval
Not applicable as the samples were collected from the faeces without any direct contact with the pet-reptile.

Sample collection

A total of 129 fresh faecal samples were collected from the reptile communities in Surabaya on February 2018 until
January 2019. All the owners were interviewed about the sex, age, feeding and nursing of the reptile before sample
collection. That data were used to compare with the results of a bacterial examination. The samples were classified into
three categories that were the snake, lizard, and tortoise. Total 72-snakes faeces contanied 2 Boa constrictor (BC), 10
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Morelia viridis (MV), 3 Python molurus (PM), and 57 Python reticulatus (PR). 43-lizards included 4 Iguana iguana (11),
15 Pogona vitticeps (PV), and 24 Varanus salvator (VS). 14 tortoises faeces contanied 6 Centrochelys sulcata (CS) and
8 Geochelone elegans (GE) used in this study. All the faeces were taken with an aseptic procedure and then stored in a
sterile plastic. All samples were collected and transported to the Laboratory of Bacteriology, Faculty of Health,
University of Muhammadiyah Sidoarjo, East Java, Indonesia for bacterial isolation and identification.

Isolation and identification

The isolation of bacteria were conducted following the standard laboratory procedure. The isolates were reacted
using Micro-1D system by utilising 15 biochemical tests and incubated at 37° C for 24-hours. The biochemical test
included Voges-Proskauer, nitrate broth, phenylalanine deaminase, H,S producing, indole, decarboxylase ornithine,
decarboxylase lysine, malonate, urease, esculin, Ortho-Nitro Phenyl-B-Galactoside (ONPG), arabinose, adonitol,
inositol, and sorbitol. The results of the biochemical reaction were scored and recorded on data sheets. Five digits octal
number was calculated and identified using Micro-ID identification manual.

Sansevieria masoniana leaf extraction and phytochemical screening

SM fresh leaves were obtained from the herbal store in Sidoarjo, East Java, Indonesia. It sliced and dried at 80° C
for an hour and extracted using the 70% ethanol (Prakoso and Kurniasih, 2018). The crude extract was filtered using
Whatman paper and stored at 4°C inside the refrigerator. Qualitative phytochemical screening was performed using
standard methods against several constituents such as alkaloid, anthraquinone, flavonoid, glycoside, phenol, saponin,
tannin, and terpenoid.

Disc diffusion test and minimum inhibitory concentration

The isolated bacteria were transferred into the broth media and incubated at 37° C until reaching the turbidity of 0.5
Mc Farland. It was inoculated on the muller hinton agar surface and waited until the inoculum infiltrates the media.
Several commercial antibiotic discs (ampicillin 10 pg; chloramphenicol 30 pg; ciprofloxacin 5 pg; penicillin 10 1U;
streptomycin 10 pg; and tetracycline 30 pg) and incubated at 37° C for 24-hours. The inhibition zone was measured
using a calliper and classified as Susceptible (S), Intermediate (1), and Resistant (R) (Adesiyun et al., 2007). Prior the
Minimum Inhibitory Concentration (MIC), the extract was diluted into a stock solution using the equation below
(Andrews, 2001):

Weight (W) of extract (mg) = (1000/ potency (pg/mL)) x volume (mL) x concentration of solution with multiple of
1000 (mg/L)

The MIC was conducted by adding the 100 pL extract's stock solution on the two rows of well and move 50 pL to
the other well until it reaches zero concentration. Following the extract, add 100 pL bacterial suspension to every well
that contains the stock solution, and cover using lid then incubated at 37 C for 24-hours. The lowest concentration that
invisible the bacterial growth indicated as the potential concentration and it reported in (mg/mL).

Analysis data

The prevalence of the isolated bacteria and its resistance against commercial antibiotics were measured using the
formulae below: Prevalence (P) = [Positive Sample (Ps)/Total Samples (TS)] x 100

Prevalence of the isolated bacteria and/ or its resistance against commercial antibiotics is the purpose of the
prevalence word in above formulae. This study contains large variables. The relation between each variable was analysed
using the multivariate analysis. It was applied to elucidate the risk factors. The potency of SM extract was analysed using
the Kruskal Wallis and Man Whitney U test (SPSS, Version 16) with a probability value at level of P < 0.05.

RESULTS

Prevalence of bacteria

Based on the isolation and identification the highest prevalence of isolated bacteria from faeces was Escherichia
coli (EC) and it followed by Enterococcus sp. (ES), Proteus sp. (PTS), Salmonella enteritidis (SE), Salmonella enterica
arizonae (SEA), Pseudomonas sp. (PS), Aeromonas hydrophila (AH), Enterobacter cloacae (ENC), and Bacillus sp
(BS). Those result assumed that reptile was a natural reservoir for the several pathogenic bacteria such as Salmonella. It
proved by the prevalence of both Salmonella (SE and SEA) in the fourth and fifth rank. EC was the highest one because
it commonly found on the lower digestive system together with ENC, ES and PTS. AH was isolated from the faeces, and
it suspected due to water contamination during the faecal excreted by the pet-reptile (Table 1). Another reason, it caused
by food contamination. Further, a total of 685-isolates (58 of AH, 42 of BS, 52 of ENC, 106 of ES, 125 of EC, 99 of
PTS, 63 of PS, 71 of SE, and 69 of SEA) collected in this study. The resistance pattern of all isolated bacteria examined
against several commercial antibiotics.
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Table 1. Prevalence of isolated bacteria from faeces of pet-reptile in Surabaya, Indonesia on February 2018 until January

2019
- - Total of the positive sample
Pet-reptile species N AH BS ENC ES EC PTS PS SE SEA
BC 2 2 1 2 2 2 2 2 0 1
MV 10 2 4 2 3 10 10 5 7 7
PM 3 3 1 2 3 3 3 3 1 2
PR 57 32 14 18 47 57 53 23 34 30
I 4 0 0 3 4 4 2 1 3 2
PV 15 2 5 6 15 15 8 9 7 8
VS 24 12 12 16 18 24 15 11 11 15
cs 6 2 2 1 6 4 3 3 4 1
GE 8 3 3 2 8 6 3 6 4 3
N 129 58 42 52 106 125 99 63 71 69
P (%) 100.00 4496 3255 4031 8217  96.89 7674 4883 5503 5348

N: Total sample, AH: Aeromonas Hydrophila, BS: Bacillus Sp, ENC: Enterobacter Cloacae, ES: Enterococcus Sp, EC: Escherichia Coli, PTS:
ProTeus Sp, PS: Pseudomonas Sp SE: Salmonella Enteritidis, SEA: Salmonella Enterica Arizonae, BC: Boa Constrictor, MV: Morelia Viridis, PM:
Python Molurus, PR: Python Reticulatus, Il: Iguana Iguana, PV: Pogona Vitticeps, VS: Varanus Salvator, CS: Centrochelys Sulcata, GE: Geochelone
Elegans.

Antimicrobial susceptibility

The isolated bacteria indicated thevaries resistance profile against tested commercial antibiotics. Mostly, the
isolated bacteria exhibited high resistance profile to ampicillin, chloramphenicol, penicillin, streptomycin, and
tetracycline. On the other hands, those bacteria susceptible to ciprofloxacin (6/9 species), except for PS (47.61 %) (Table
2). It suspected due to the contamination or residue on the pet-reptile feeds that was increasing the resistance of isolated

bacteria.

Table 2. The resistance profile of isolated bacteria from pet reptile in Surabaya, Indonesia on February 2018 until

January 2019
Bacteria species N Resistant isolate (%)

Amp Chl Cipr Pnc Strep Tetra
AH 58 100.00 41.37 0 1.72 37.93 41.37
BS 42 30.95 4.76 0 73.80 7.14 21.42
ENC 52 75.00 57.69 19.23 61.53 48.07 28.84
ES 106 1.88 17.92 18.86 4.71 0 0
EC 125 10.40 4.80 0 3.20 7.20 2.40
PTS 99 41.41 38.38 0 49.49 58.58 34.34
PS 63 50.79 68.25 47.61 50.79 33.33 34.92
SE 71 56.33 78.87 0 29.57 100 63.38
SEA 69 55.07 73.91 0 0 81.15 49.27

N: total sample, Amp: ampicillin, Chl: chloramphenicol, Cipr: ciprofloxacin, Pnc: penicillin, Strep: streptomycin, Tetra: tetracycline, AH: Aeromonas
Hydrophila, BS: Bacillus Sp, ENC: Enterobacter loacae, ES: Enterococcus Sp, EC: Escherichia Coli, PTS: ProTeus Sp, PS: Pseudomonas Sp SE:
Salmonella Enteritidis, SEA: Salmonella Enterica Arizonae.

Risk factors

This study observed several predictor factors that associated with the prevalences of the antimicrobial resistance
profile of isolated bacteria. Based on the finding, there were no consistent factors that influence the antimicrobial
resistance profile. Several bacteria such as AH, BS, ENC, PTS, and PS indicated that age, cleaning, and feed's type was
an influence on its resistance, however, there was no potential factor to ES, EC, and SEA (Table 3). Cleaning, age and
type of feed had a significant and coefficient value which respectively contained coefficient = 0.99 for AH (P = 0.037);
coefficient = -1.486 for PTS (P = 0.019) and coefficient = 0.93 for PS (P = 0.044) based on cleaning; coefficient = -0.602
for BS (P = 0.043) and coefficient = 0.48 for PS (P = 0.046) based on age and coefficient = -0.629 for AH (P = 0.033)
and coefficient = -0.674 for ENC (P = 0.026) based on type of feeds. It proved that the mentioned factors partially
influence the antimicrobial resistance profile among species of present study.

Qualitative phytochemical screening of SM extract

The preliminary study proved that SM extract contains several bioactive compounds such as alkaloid,
anthraquinone, flavonoid, glycoside, phenol, saponin, tannin and terpenoid. The preliminary study proved that SM
extract contains several bioactive compounds such as alkaloid (+), anthraquinone (+), flavonoid (+), glycoside (+),
phenol (+), saponin (+), tannin (+) and terpenoid (+).

Minimum inhibitory concentration of Sansevieria masoniana extract against isolated bacteria
The SM extracts had different potency to inhibit bacterial colonisation. It could repress 100% of the bacterial
growth of AH, BS, ENC, and ES in 125 mg/mL concentration. Surprisingly, the effective potential (100%) of the lower
concentration (65 mg/mL) and high concentration (500 mg/mL) of SM extracts against both isolated Salmonella species
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were obtained in table 4. Based on the statistical results, the SM extract was significantly (P< 0.05) inhibiting all the
bacterial colonisation from reptile’s facces with varying doses. The highest effective doses were 500 mg/ml and the
lowest was 62.5 mg/ml (P< 0.05).

Table 3. Logistic regression analysis of antimicrobial resistances pattern of isolated bacteria
QOdds ratio of the predictor factors

Bacteria species N Pet-reptile

! Sex Age Cleaning Type of feed
species
AH 58 0.96 1.84 1.10 2.69* 0.53*
BS 42 0.95 1.51 0.54* 0.39 1.00
ENC 52 1.22 0.45 0.75 1.59 0.51*
ES 106 1.27 1.12 0.70 1.83 1.72
EC 125 0.89 0.50 1.12 0.65 0.76
PTS 99 0.77 1.00 1.40 0.22* 0.63
PS 63 1.00 0.86 1.61* 2.55* 1.71
SE 71 0.91 3.79* 0.80 0.71 1.02
SEA 69 0.95 1.22 0.89 0.74 0.69

N: total sample, AH: Aeromonas Hydrophila, BS: Bacillus Sp, ENC: Enterobacter Cloacae, ES: Enterococcus Sp, EC: Escherichia Coli, PTS: ProTeus
Sp, PS: Pseudomonas Sp SE: Salmonella Enteritidis, SEA: Salmonella Enterica Arizonae, * the different superscript on the same column showed
significance value (P<0.05)

Table 4. Minimum inhibitory concentration of Sansevieria masoniana extract (mg/mL) against isolated bacteria
Percentage of susceptible isolates against several concentration of SM extract (%0)

Bacteria species N

500 250 125 62.5 31.25 15.6 7.8 4 2 1
AH 58 100.00*  100.00* 100.00* 44.82 0 0 0 0 0 0
BS 42 100.00*  100.00* 100.00* 69.04* 0 0 0 0 0 0
ENC 52 100.00*  100.00* 100.00* 46.15 0 0 0 0 0 0
ES 106 100.00*  100.00* 100.00* 0 0 0 0 0 0 0
EC 125 100.00* 62.40* 0 0 0 0 0 0 0 0
PTS 99 42.42 0 0 0 0 0 0 0 0 0
PS 63 100.00*  100.00* 0 0 0 0 0 0 0 0
SE 71 100.00*  100.00* 100.00*  100.00* 0 0 0 0 0 0
SEA 69 100.00*  100.00* 100.00*  100.00* 85.50*  5.79 0 0 0 0

N: total sample, AH: Aeromonas Hydrophila, BS: Bacillus Sp, ENC: Enterobacter Cloacae, ES: Enterococcus Sp, EC: Escherichia Coli, PTS: Pro
Teus Sp, PS: Pseudomonas Sp SE: Salmonella Enteritidis, SEA: Salmonella Enterica Arizonae, * the different superscript on the same column showed
significance value (P<0.05),

DISCUSSION

The growing of pet-reptile owners increases the risk number of direct and indirect contact of humans with reptiles. It can
promote the transmission of the pathogenic bacteria to human. Moreover, several pathogenic bacteria such as Salmonella
isolated from the pet-reptile faeces proves that it potentially implicatesed for human health (Mughini-Gras et al., 2016).
The previous study reported that all the excretion products of the pet-reptile harbour the pathogenic bacteria
(Tomastikova et al., 2017). The high antimicrobial resistant elucidated that those bacteria increase its pathogenicity via
generation of protective properties against antibiotics such as change of its membrane, produce an enzyme that
inactivates the drugs, pump and neutralises the antimicrobials agents before it kills the bacteria, and decrease membrane
permeability (Munita and Arias, 2016). The high resistance pattern in the isolated bacteria of pet-reptile could generate
financial burden, severe infection and death.

The resistance profile that occurs in this study quite varies. From total six-commercial antibiotics, just
ciprofloxacin indicatd the high susceptible pattern against isolated bacteria. It was because of ciprofloxacin is one of the
semisynthetic fluoroquinolone derivates that have a broad-spectrum activity, high bioavailability and alsociprofloxacin
had a DNA target (Conley et al., 2018). However, it restricted to use in animals production for the last 10-years (Jia et
al., 2017). The utilisation of antibiotic in both livestock and poultry increases the risk of antibiotic's residue in food final
product that potentially generates the bacterial resistant (Gouvea et al., 2015; Haag et al., 2016). It was similar to the
results of present study that type of fed partially influenced on the bacterial resistant, although the other factors were not
affected.

It was necessary to restrict the utilisation of synthetic antibiotic as therapy because of the high prevalence of
bacterial resistant in animal and human. In recent years, the researchers observed the herbal as the antimicrobial agents,
and this study utilises the SM extract (Prakoso et al., 2018). This study proved that SM potentially inhibited the bacterial
colonisation in vitro. The effective concentration of the SM extract against several bacterial species was 62.5% at 125
mg/mL, even though the lower concentration (31.25 mg/mL) synergistically potential to more than 50% isolates of SEA.
Similar to synthetic antibiotics, the SM extracts had various doses as an antimicrobial agent. Unfortunately, the SM
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extract indicated the low activity to depress the PTS colonisation in vitro. The SM extract had inhibited the bacterial
colonisation because of its bioactive compound such as alkaloid. An alkaloid from the herbal extract potential to prevent
the efflux pump system that generates the accumulation of alkaloid intracellularly and promotes the destruction of the
bacterial cell (Mabhiza et al., 2016). The potential role of SM extracts increased by the anthraquinone. As the previous
study reported, anthraquinone increases the aliphatic chain of the methoxy group that switch the lipophilicity of the
compound and synergically upgrade its antimicrobial activity (Kemegne et al., 2017). Those mechanisms were similar to
flavonoid (Wu et al., 2013), glycoside (Tagousop et al., 2018), and phenolic compound of herbal extract (Rodriguez-
Perez et al., 2016). Saponin of the SM extract suspects played a prominent role in a proton-donating ability and can
utilise as the oxidant inhibitors. Moreover, this role impairsed the membrane lipidic and cytoplasmic phase of bacteria
(Akinpelu et al., 2014). Antimicrobial activity of the SM extract was supported by tannin and terpenoid. Tannin inhibits
the enzyme production of bacteria (Redondo et al., 2014), and terpenoid forms a strong atomic interaction that both of
those significant to destruct the bacterial cell's membrane (Daisy et al., 2008).

CONCLUSION

The prevalence of antimicrobial resistant to isolated bacteria from faeces of pet-reptile partially depends on several
factors such as cleaning and type of feed. Moreover, this study proved that SM extract have potential to inhibit the
colonisation of the isolated bacteria from faeces of pet-reptile, even though, several of those isolates resistant against
several commercial antibiotics. Further study needs to observe the potency of SM extract against the other species of
bacteria both in vitro and in vivo.
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