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ABSTRACT

19 human stool samples were investigated for E. coli pathoyping, phylogenetic analysis, antibiotic resistance pattern,
and photosensitivity. 78.94% of samples have the presence of the uspA gene of E. coli. Pathotypes revealed 33.33%
Enteropathogenic E. coli (EPEC), 6.66% Enterotoxigenic E. coli (ETEC), but none of the isolates was found positive
Jfor EIEC. Phylogenetic markers grouped as (A, B, and D), which were belonged to the D2 group in 40% isolates, 40%
isolates belonged to the B group and 20% belongs to the Al group. Resistances to standard antibiotics/antibacterial
were observed with cefixime and cefotaxime 93.33%, 86.66% ceftriaxone and 60% cefepime, 93.33% methicillin,
furazolidone (26.66%) and nitrofurantoin 73.33%, sulphadiazine 93.33%,co-trimoxazole 86.66% and trimethoprim
60%, doripenem 46.66%, meropenem and ertapenem 20%, amoxicillin/clavulanic acid, tetracycline and (gatifloxacin)
66.66%, and chloramphenicol 13.33% in human E. coli isolates. Antimicrobial activity with plant extracts (Vitex
nigundo, Acacia leucophloea, and Catharanthus roseus) observed at 62.5 mg/ml to 500 mg/ml against the resistant
pathogenic isolates. Vitex nigundo were found as the most effective plant extract in ETEC (It) and EPEC (eae) with
a range of zone of inhibition (10-19) mm,; and Acacia leucophloea with EPEC (bfpA) exhibited zone of inhibition of
(10-17) mm, whereas Catharanthus roseus has poor antimicrobial activity with zone of inhibition of 11 mm or below.
This study indicated the higher resistance in E. coli with sulfonamide, tetracycline, and cephalosporin in human kids
and the potential of plant extracts for their anti-E. coli activity under in vitro experiments.

Keywords: Enteropathogenic E. coli, Enterotoxigenic E. coli, Phylogenetic groups, ABST, MDR, Zone of Inhibition
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INTRODUCTION

According to UNICEF, diarrhea is a major cause of child death resulting approximately in 8 percent of all deaths oc-
curs in below age 5 children worldwide in 2017. In sub-Saharan Africa and South Asia, most of the deaths occur in
less than 2 years living children from diarrhea [1]. A study reported that childhood diarrheal disease nearly 1.7 billion
cases per year globally [2].

Escherichia coli are found in the intestine as normal microflora in humans but sometimes cause disease. Pathogenic
strains of E. coli are classified into two groups-intestinal pathogenic E. coli (DEC) and extra-intestinal pathogenic E.
coli (ExPEC). Traveler’s diarrhea is mainly caused by DEC.

E. coli can be distributed into four major phylogenetic groups (A, B,, B,, and D) based on phylogenetic analysis
and subdivided into seven subgroups A, A, B, B,, B,, D,, and D,. The detection of three primers chu A (the outer-
membrane hemin receptor gene), yjad (the gene encodes an uncharacterized protein) and 7SPE4.C2 (an anonymous
DNA fragment) can be done by using a rapid multiplex method for Polymerase Chain Reaction (PCR) based method
[3,4]. A study reported that extraintestinal pathogenic strains of groups B, and D have virulence factors more com-
monly, while the majority of A and B, strains are non-pathogenic and isolated from non-diarrheic fecal samples [5,6].

The most common gram-negative pathogen in humans, Escherichia coli is of particular concern because shows mul-
tidrug resistance, and their resistance genes are easily transferable to other strains. Such resistance can spread through
fecal contamination of surface water, wetlands, river water, and even drinking water [7-11]. An important mechanism
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in the development of multidrug-resistant isolates is deprivation and obtains of resistance genes by mobile genetic
elements [12]. DEC isolates showed a high prevalence of antibiotic resistance may be due to the acquisition of the
resistance genes from intestinal microbiota as reservoirs for carrying of these genes [13]. More than 70 years ago the
discovery of antibiotics initiated a period of implementation and drug innovation in animal and human health and
agriculture. In all cases, these discoveries were tempered by the appearance of resistant microorganisms. The fact that
collections of microorganisms that predate the antibiotic era are highly susceptible to antibiotics reinforced history has
been interpreted to mean that antibiotic resistance in pathogenic bacteria is a modern circumstance [14]. An increase
in antimicrobial resistance has reached proportions of worldwide magnitude and create a warning to the effective
treatment of various infectious diseases [15,16].

Natural products and traditional medicines are of great importance. Traditional medicine is skills and practices, be-
liefs, the total of knowledge, and experiences indigenous to different cultures that are used to maintain health, as well
as to prevent, diagnose, treat or improve mental and physical illnesses. It can treat various infectious and chronic
conditions. In some Asian and African countries, the primary health care of 80% population depends on traditional
medicine. Alternative or complementary medicine has been used in 70% to 80% of the population in many developed
countries [17].

The present study aimed to isolate £. coli from human children of Makhdoom village Mathura, India and to establish
correlations among phylotypic groups, resistance, and virulence factors genes profiles. The primary objectives were to
(1) measure prevalence of human fecal contamination; (2) measure prevalence of pathogenic E. coli in human young
children; (3) examine the effect of antibiotics or group of antibiotics on bacteria in young children, and (4) To study
the in vitro antimicrobial activity of different plant extracts against multidrug-resistant human pathogens by disc dif-
fusion method.

MATERIALS AND METHODS
Collection of Sample

At the time of collection of samples consent letters were signed by parents or guardians as permission to collect
sample collection. The fresh fecal material can be put in a container with a stopper or sample container. A total of 19
diarrheic stool samples were collected randomly from human kids (0-3) year at Makhdoom villages, Mathura district.

Transportation
Samples were carried in the icebox to the laboratory after proper labeling.
Storage of Samples

Samples for E. coli isolation were treated immediately after collection normally within 2-3 hours, when not processed
immediately in that situation samples were stored at low temperatures for the survival of the bacteria. For future use
of samples or repeatedly thawing of samples, pure samples were kept for a long period with glycerol broth at lower
temperatures -70°C.

Identification and Confirmation of E. coli

The bacteriological isolation from all samples was done as per the method [18]. Confirmation of E. coli isolates
was performed by characteristic biochemical, cultural, and molecular methods (PCR) including characteristics bio-
chemical (IMViC) Catalase test and Oxidase test. Stool sample streaked onto enriched solid Brain Heart Agar media
(HIMEDIA, India/BBL Difco, USA) then incubated for 17-19 hrs at 37°C. A single colony from the BHI plate was
re-streaked on differential media (Mac Conkey agar media) for identification of lactose sugar fermentation activity
and again re-streaked on selective media i.e. Eosin methylene agar (HIMEDIA, India/ BBL Difco, USA) media for
confirmation of E. coli. Further, a single colony was also transferred to liquid BHI media for isolation and preservation
use. Microscopic examinations were performed from a single colony through the Gram’s staining for morphological
identification of E. coli. Biochemical properties for the different biochemical tests were performed such as the cata-
lase test, oxidase test (strips from Sigma), 10% H,O,, and IMViC test from the kit (HIMEDIA, India). The molecular
method for E. coli confirmation was performed by a polymerase chain reaction to amplify a fragment of the gene
encoding for the highly specific E. coli universal stress protein A (uspA gene) [19-21].
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DNA Isolation

For PCR amplification of the usp4 gene and pathotypes of E. coli, the genomic DNA was extracted by the hot-chill
method [22]. Briefly, the cell pellet was suspended in 200 pl of nuclease free water and then placed in a boiling water
bath for 5 min followed by freezing at -70° for 10 min. Three freeze-thaw cycles were performed, and then centrifuga-
tion was done at 8000 g for 10 min. A 50 pl of the supernatant was transferred to a sterile tube and stored at -20°C till
further use (Figure 1).
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Figure 1 DNA isolation process
Molecular Confirmation of E. coli and their Pathotypes

The primers (for confirmation) were used in the study as Mishra et al., (Table 1) [21]. PCR reactions were performed
in a 25 pl, including 10 pl Emerald master mix (Takara) 1ul (uspA) of each primer for both forward and reverse, 2 pl
template DNA, and remaining amount of nuclease-free water.

Table 1 The primers used in the study for molecular and pathotypes confirmation of E. coli

Genes Pathotype Primer sequence Size fragment (bp) Reference
CCGATACGCTGCCAATCAGT PCR (58°C) Mishra et al.

(uspA) 884 ’
ACGCAGACCGTAGGCCAGAT [21]
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( bfpA) EPEC 324
(eae) EPEC 384
. Multiplex PCR (50°C)
(LT) ETEC As Catalina et al., [23] 450 Catalina et al., [23]
S ETEC 190
(ial) EIEC 650

usp: Universal stress protein; bfp: Bundle forming protein; eae: Intimin; LT: Labile Toxin; ST: Stable Toxin; ial: invasion associate
locus; EPEC: Enteropathogenic E .coli; ETEC: Enterotoxigenic E. Coli; EIEC: Enteroinvasive E.coli

The primers (pathotypes) were used in the study as Catalina et al., (Table 1), purchased from Eurofins, USA (Table
2) [23]. Multiplex PCR reactions were performed in a 25 pl, including 10 pl Emerald master mix (Takara) with 0.25
(bfpA) ul, 0.50 (It) nl, and 0.38 (eae) ul of each primer for both forward and reverse, 2 pl template DNA and remaining
amount of nuclease-free water.

The solution was subjected to thermocycler (peqlab) for defined conditions as per Mishra et al., and Catalina et al., re-
spectively [21,23]. PCR results were analyzed by 1.3% agarose gel electrophoresis and stained by ethidium bromide.
Size of bands compared with standard molecular weight marker with 100 bp.

Molecular (Multiplex PCR) Assay for Phylogenic Markers
The Primers (phylogenic) were used in the study as described by Clermont et al., (Table 2) [3].

Table 2 Primer sequences (phylogenic) used in study for Multiplex

Genes Primer sequence Size fragment (bp) Reference

Chu 279 .

Yja As Clermont et al., [3] 211 Clemon;glsl"sg]cM”h‘plex
TspE4 152 ( )

PCR reactions were performed in a 25 pl, including 10 pl Emerald master mix (Takara) 0.4 pl of each primer for
forward and reverse, 2 ul DNA Template and 10.6 pl of nuclease-free water.

The solution was put in a thermocycler (peqlab) for defined conditions at 94°C (4 min,1 cycle); 30 cycles of 94°C (5
sec.), 59°C (10 sec.), and 72°C (30 sec); and a final extension step at 72°C (5 min,1 cycle). Amplified PCR products
were analyzed as previously.

Antibiotic Susceptibility Testing

Antimicrobial susceptibility was performed by the Kirby Bauer disk diffusion method on Muller Hinton agar [24]. The
antimicrobial agents were tested belonging to groups of cephalosporin, nitrofurans, tetracycline, penicillin, chloram-
phenicol, penicillin derivative, fluoroquinolones, sulphonamide, and carbapenem group. Antimicrobial susceptibility
tests were proceeding on bacterial isolates from stool using antimicrobial discs, according to Clinical and Labora-
tory Standards Institute (CLSI) guidelines on Muller Hinton agar. The prepared media was inoculated with bacterial
suspension equal to 0.5 of McFarland turbidity. The industrially available antimicrobial discs having the following
antimicrobials group: cephalosporin, nitrofurans, tetracycline, penicillin, chloramphenicol, penicillin derivative, fluo-
roquinolones, sulphonamide, and carbapenem group (HIMEDIA, India and Difco, USA) were aseptically placed on
the surfaces of the sensitivity agar plates with a sterile forceps and allowed to stay for 30 minutes then incubated at
37°C for (18-24) h. According to CLSI, zones of inhibition after incubation were observed, measured, and interpreted.
For each antimicrobial agent used, results were reported as sensitive, intermediate, or resistant. Multidrug-resistant
isolates were defined as isolates that demonstrated resistance to >3 of the following antimicrobial agent categories
as (1) penicillin (AMC-30) (2) nitrofurans (Fr and NIT) (3) cephalosporin (CTX-30, CRO-30 and CTR-30, CFM-5,
and FEP-30) (4) sulphonamides (Sz, COT and SXT) (5) tetracycline (TE-30) (6) carbapenems (ETP-10, MRP-10 and
DOR-10) (7) chloramphenicol (C-30) (8) penicillin derivative (MET-5), and (9) fluoroquinolones (GAT-5).

Selection and collection of plant material: Three plants were selected for the study. Vitex nigundo L. belongs to
the family Verbenaceae. It is a woody, aromatic shrub, commonly known as five-leaved chaste tree in English. Vitex
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nigundo has been traditionally used in ayurvedic medicine to treat several disorders such as catarrh, headache, neck
gland sores, tubercular neck swellings, sinusitis, sexual debilities, nervous debility, liver complaints, inflammation of
uterus, fever, diarrhea, etc [25].

A. leucophloea is a medicinal plant employed in the Indian indigenous system of medicine [26,27]. Traditionally; parts
of those plants are used against diarrhea and other different problems. The leaves are believed to possess antimicrobial
principles [28].

The plant Vinca rosea Linn (periwinkle) is an apocynaceous, ever-blooming, subshrub, or pubescent herb which is a
source of many alkaloids. Catharanthus roseus is an erected procumbent herb or under the shrub containing latex, rich
in their pharmacological actions that include antibacterial, anticancer, antioxidant, antifungal, and antiviral activates
[29]. Externally, it is used in case of mouth ulcers, nosebleeds, sore throats, and bleeding gums. It is also used inter-
nally for diarrhea, gastritis, and enteritis, cystitis, raised blood sugar levels, hypertension, and loss of memory [30].

Leaves of the above-selected plants were collected from the Institute medicine garden at Mathura UP, India. The plant
material was cleaned and dried at room temperature. After drying, leaves were ground in an electronic grinder for fine
& coarse powder. Powders were kept in airtight containers for future use.

Preparation of extract: 80 g of crushed material was extricated in 800-milliliter methanol by soxhlet apparatus at
(40-50)°C, followed by vacuum evaporation for the elimination of methanol. After drying crude extract was collected
and preserved in an airtight storage container for further use. The crude extract was used at the highest concentrations
of 500 mg/ml which was further serially, diluted to the concentrations of 62.5 mg/ml, 125 mg/ml, and 250 mg/ml.

Herbal sensitivity testing/antimicrobial assay of plant extracts: Antimicrobial assay of extracts of different plants
was performed by the Disc diffusion method in Mueller Hinton Agar (MHA) plates with the help of sterile discs
(HIMEDIA, India). The test bacteria were inoculated in BHI broth and incubated overnight at 37°C to justify the
turbidity to 0.5 McFarland standards giving a final inoculum of 1.5 x 108 CFU/ml. MHA plate was lawn cultured.
Plant extracts of 500 mg/ml concentration were prepared in methanol (MeOH) and prepare their dilutions (250, 125,
62.5) mg/ml respectively. MHA plate inoculated with standardized microbial culture broth and sterile disc (6 mm)
were filled with prepared plant concentrations. It was permitted to absorb at room temperature for about 30 minutes
after that discs filled with plant extracts were applied on the inoculated MHA plate inoculated with microbial culture
and incubated for (18-24) hours at 37°C. Plates were observed after incubation for the formation of a zone around the
disc which corresponds to the antimicrobial activity of tested compounds. The Zone of Inhibition (ZOI) was observed
and measured in mm

RESULTS AND DISCUSSION
Microbiological Determination

The organisms showed smooth pale yellow colonies on Brain heart agar. The organisms showed lactose fermentation
on Macconkey agar and characteristic green metallic sheen on EMB agar (Figure 2). In the current study, 19 stool
samples were collected from human kids belongs to (3 years ago) were amplified. Out of 19 isolates, fifteen were
positive with usp primers identified as E. coli. PCR amplification resulted in a single amplicon of 884 bp as illustrated
(Figure 3) [19,21].

Figure 2 E. coli on EMB agar showing green metallic sheen
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884 bp
500 bp

Figure 3 PCR Amplification of usp Gene of E. coli. , Lane M: DNA Ladder, Lanel: Positive PCR Product, Lane 2: Nega-
tive Control, Lane 3: Positive Control

Pathogenic Group Determination

Different EPEC (bfpA4 and eae) and ETEC (It) pathotypic genes from the E. coli strains were successfully amplified
using species-specific primers in three (eae), two (bfpA4) and one (It) E. coli strains. PCR amplification resulted in a
single amplicon of (324, 384, and 450) bp as illustrated (Figures 4-6) [23].

ETEC(LT)
6.66%

ETEC(ST)
EIE®ial)
0%

Figure 4 Percentage wise distribution of pathotypes of E.coli isolates

ETEC(LT)
6.66%

ETEC(ST)
EIE®ial)
0%

Figure 5 PCR Amplification of eae Gene of E. coli
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Lane M: DNA Ladder; Lanel, 2: Positive PCR Product; Lane 3: Negative

324bp

100bp

Figure 6 PCR Amplification of bfp A and It Gene of E. coli.

Lane M: DNA Ladder; Lanel, 3: Negative Control; Lane 2: Positive PCR
Phylogenetic Group Determination

Different phylogenic (chu, yja, and TspE4) genes from the E. coli strains were successfully amplified using species-
specific primers in two chu, two yja, and two chu and TspE4; one for each TspE4 and one chu and yja E. Coli strains.
PCR amplification resulted in a single amplicon of (279, 211, and 152) bp as illustrated (Figure 7) [3,31,32].

279
21

152

CATRL TRt
A 8 i
wu‘-..

Figure 7 PCR amplification of chu, yja&TspE4 gene of E. coli.

Lane 1, 2, 3 and 5: amplified PCR productsLane 6: negative control
Antibiotic Resistance Pattern

All used group of antibiotics except carbapenem and chloramphenicol has above 60% resistance (Figures 8,9). The
high rate of resistance showed with a cephalosporin, sulfonamide, and penicillin derivative group of antibiotics
(93.33%), nitrofurans (73.33%), and Penicillin, fluoroquinolone, and tetracycline 66.66% resistance.
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Figure 8 No zone of inhibition in figure represents drug resistance
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Figure 9 Graphical representation of antibiotic resistance in human kids

Antimicrobial Sensitivity of Plant Extracts

In this study (Table 3), methanolic extracts of three plants Acacia, Vitex, and Catharanthus commonly known as
Ramza, Nigundi, and Sadabaharrespectively. In ETEC (It) and EPEC (eae) Vitex nigundo is most effective showed the
highest zone of inhibition 14 mm in ETEC (It) and19 mm in EPEC (eae) while in EPEC (bfpA) Acacia leucophloea
were most effective showed zone of inhibition 16 mm at 500 mg/ml concentration (Figure 10). Findings in the present
study implicate the indication of the trial drug as a potent therapeutic agent for the antibacterial property.
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Table 3 Sensitivity of different plant leaves methanolic extracts

Pathotypes Conc. (in mg/ml) Acacia leucophloea Vitex nigundo Catharanthus roseus

ETEC (LT) 500 11 14 11

(MRP, ETP, COT, CTX, 250 10 11 <10

CTR, NIT, SZ, CFM,TE, 125 <10 10 <10
AMC, SXT,CRO) 62.5 <10 <10 0
EPEC (eae) 500 17 19 11

(CTX, TE,CFM, AMC 250 15 12 <10

CRO, GAT, MET, CAZ) 125 <10 <10 <10
62.5 0 <10 0

E.Coli (bfp A) 500 16 11 10

(CTX,CTR,COT,SZ,Fr,CFM 250 12 10 <10

,,NIT:SXT,’FEI,’) ’ 125 11 0 <10
62.5 0 0 0

Antimicrobial sensitivity of plant extracts observed at 500 mg/mi
concentration in mm(Z0Ol) on pathotypes

EPEC (bfp A) =EPEC (eae) =ETEC (LT)

10

Catharanthus roseus

Vitex nigundo

Acacia leucophloea

Figure 10 Graphical representation of the sensitivity of E.coli with plant extracts at 500 mg/ml concentration in mm

DISCUSSION
Microbiological Determination

E. coli has been reported as the important causative agent of diarrhea in humans as well as in animals. Isolation and
identification E. coli were done based on cultural, morphological, and biochemical characteristics [18]. The organisms
were Gram-negative short rods (coccobacilli), catalase-positive, oxidase negative, and IMViC reactions as (+, +, -
and-). Lysine utilization, ornithine utilization, nitrate reduction, glucose, lactose, and arabinose were positive. Urease,
phenylalanine deamination, H,S production, adonitol, and sorbitol were negative. In our results, E. coli demonstrated
78.94% with uspA gene in human kid samples, while in a study occurrence of E. coli in stool samples of healthy hu-
mans reported 92.68% [33].

Pathogenic Group Determination

Results showed that 33.33% (5 samples) positive isolates belonged to EPEC and one sample to ETEC (6.66%). In
which two positive isolates belonged to EPEC (eae) and three samples to EPEC (bfpA), whereas ETEC (st) and EIEC
were not detected in human kids in this study (Table 4). In another such study reported that EPEC (50.0%) was the
most frequent pathotypes followed by EAEC (20.4%), ETEC (14.8%), EIEC (3.7%), and STEC (3.7%) [34].

Table 4 Percent occurrence of E. coli pathotypes

No. of isolates EPEC (bfpA) EPEC (eae) ETEC (LT) ETEC (st) EIEC (ial)
15 2 (13.33%) 3 (20%) 1 (06.66%) 0 0 |
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Phylogenetic Group Determination

The phylogenetic marker represented as chu A for extraintestinal E. coli isolates, whereas yja4 and TspE4.C2 for in-
testinal E. coli isolates. Results showed that most of the E.coli isolates were belonged to (40%) D, phylogenic group
followed by 26.66% B, group, 13.33% B,, and 20% A respectively. Phylogenic group showed as D, (chu+ and TspE4.
C2+), B, (B3pE4.C2+), B, (chu+ and yja+) and A, (yja+) (Table 5 and Figure 11). Our study results revealed that most
of the isolates belonged to extraintestinal E. coli (53.33%) and (46.66%) to commensal pathogenic or non-pathogenic
intestinal E. coli in human kids.

Table S5 % Occurrence of E. coli phylogenic groups

No. of isolates D, B, B, A ‘
15 6 (40%) 4 (26.66%) 2 (13.33%) 3 (20%) ‘

Figure 11 Percentage-wise distribution of phylogroups in E.coli isolates

In other similar studies had demonstrated that B, are most common extraintestinal pathogenic strains in isolates and A
and B, phylogenetic group isolates were strictly belonging to commensal strains from the intestinal microbiota while
Ghazal Naderi et al., reported 13.2% of DEC isolates from A and B, groups commented that these groups are also
eligible of causing diarrheal diseases [35-37]. The results also showed that group B,, despite being uncommon among
commensal isolates, can be present in intestinal flora (18% of our commensal isolates), suggesting that they may act
as a reservoir for bacteria that can cause diarrheal diseases. This study has reported different findings, where the pre-
dominant phylogenetic group in UPEC isolates was D, group (40%) followed by B, group (26.66%), B, (13.33%), and
lastly A, (20%). our observations were more similar to these results.

In another study, commented that commensal E. coli isolates showed the occurrence of phylogroups such as B, group
9 (30%), D group 12 (40%), and A groups 9 (30%), respectively but none of the isolates tested clustered in B, group
[33]. These results have approximate similarities with our results.

Antibiotic Resistance Pattern

In another study, the high incidence of amoxicillin/clavulanic acid (58.1%) resistance was reported in stools from
young children as this study also showed 66.66% resistance to amoxicillin/clavulanic acid antibiotic [37]. However,
19% of the isolates showed resistance to clavulanic acid combined with amoxicillin (amoxicillin-clavulanic acid)
in environmental samples from hospitals and homes so here our results mismatch with the study [38]. According to
Ghanem and Haddadin, the majority of the isolates (71.4%) exhibited resistance to trimethoprim-sulfamethoxazole,
to a cephalosporin (second and third generation) was ranged from 57% to 66.7% and considerable and no resistance
was detected against imipenem, while in our results only 60% resistance occurred to trimethoprim-sulfamethoxazole
and (60-94)% to cephalosporins [38].

Our results also showed D, group occurred predominantly and all pathotypes are multi-drug resistant to more than
three antibiotics and all groups showed resistance tocefotaxime, ceftriaxone, tetracycline, and cefixime (Table 6).

10
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Table 6 Occurrence of multidrug-resistant E. coli phylogenic groups in pathogenic isolates

Pathogenic isolates Phylogenic group Resistant to antibiotics
EPEC D, COT,CTX,SZ,CFM,NIT,TE,AMC,C,CRO,FEP,GAT,MET
EPEC D, CTX,CFM,TE,AMC,CRO,GAT,MET,CAZ
ETEC (It) B, MRP, ETP, COT, CTX, CTR, SZ, CFM, NIT, TE, AMC, SXT, CRO
EPEC (bfpA) A COT, CTX,CTR, Sz, Fr, CFM, NIT, TE, SXT, CRO, FEP, MET, CAZ

Ertapenem (ETP-10); Meropenem (MRP-10); Cefotaxime (CTX-30); Ceftriaxone (CRO-30 and CTR-30); Cefixime (CFM-5);
Cefepime (FEP-30); Tetracycline (TE-30); Sulphdiazene (Sz); Co-trimoxazole (COT); Sulphamethoxazole with trimethoprim
(SXT); Nitrofurantoin (NIT); Furazolidone (Fr); Amoxicillin/Clavulanic Acid (AMC-30); Chloramphenicol (C-30); Gatifloxacin
(GAT-5) and Methicillin (MET-5)

Antimicrobial Sensitivity of Plant Extracts

In a study, promising antibacterial activity of nigundo has been reported in ethanolic and methanolic leaves extract
against both gram-positive and gram-negative bacteria (E. coli) [39]. In another study, the antibacterial effect of ni-
gundo against E. coli have been found at all concentration and the highest ZOI was 12 mm (100 mg/ml) while in our
results Vitex nigundo showed the highest Zone of Inhibition (ZOI) 19 mm (500 mg/ml) (Figure 12) [40]. Here our
results differ in the effectiveness of plant extract at concentration. Another study has been reported that the zones of
inhibition produced by the methanol extract fraction were found to be (7-16) mm at a 200 pg/disc concentration [41].

@€E—500mgm
S€——62 5mg/ml

250mg/mi
125mg/ml

Figure 12 Antimicrobial sensitivity of Vitexnigundo

Gilani et al., also reported a methanolic extract of Acacia leucophloea exhibited dose-dependent (100-500) mg/ml
protective effect against castor oil-induced diarrhea in mice as shown by a decrease in the total number of feces [42].
The significant anti-diarrheal activity showed by methanolic extract of Acacia leucophloea. This was expected as
anticholinergic drugs and Ca*" antagonists possess anti-diarrheal activity [43,44]. While in our findings Acacia leuco-
phloea showed the highest Zone of Inhibition (ZOI) 16 mm (500 mg/ml) (Figure 13). Here are results similar in the
effectiveness of plant extract at concentration.

Figure 13 Antimicrobial sensitivity of Acacia leucophloea
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The anti-diarrheal effect of ethanolic extracts C. roseus showed the dose-dependent inhibition of the castor oil-induced
diarrhea (Figure 14) [45].

62.5mg/mi
125mg/m|

00mg/ml

—

Figure 14 Antimicrobial sensitivity of Catharanthusroseus

CONCLUSION

E. coli is an environmental pathogen affecting human kids, mainly causing diarrhea. EPEC pathotype of E. coli oc-
curred most frequently in human kids, belonged to extraintestinal pathotype and D, phylogenic group. E. coli isolates
from human kids showed resistance to different classes of commonly used antibiotics such as cephalosporin, sulfon-
amide, and penicillin derivative, and nitrofurans, which warrant the highest risk and need all-time attention. Alterna-
tive medicine by using medicinal plants such as Acacia and Vitex plant leaves can be a potential approach.
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