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Abstract 

ACKGROUND: Multiple drug resistant (MDR) Escherichia coli (E. coli) O157:H7 is a 

significant public health concern, particularly in canine puppies which are vulnerable to 

infections due to their developing immune system. Aims: This study was executed to screen the 

indigenous medicinal plants for their  antimicrobial potential against MDR E. coli O157:H7  Method: 

In-vitro antibacterial activity of plants extracts were determined through anti-bacterial susceptibility, 

agar well diffusion, MIC and MBC assays. The plant with optimum antibacterial activity among said 

medicinal plants was selected for HPLC and in-vivo study (clinical symptoms, mortality, blood 

chemistry alterations, histopathological changes and growth performance). For in-vivo investigation, 

day old chicks (n=30) were randomly divided into three equal groups, i.e., G1; infected positive 

control, G2; negative control, and G3; treatment group (C. procera @ 4.3 mg/ml). Results: Overall, 

3.75 % E. coli O157:H7 isolates showed MDR pattern exhibiting 26.6 % prevalence of Stx-1 gene. C. 

procera showed highest ZOI (18.2 ± 1.8 mm), MIC 4.3 mg/ml and MBC values 62.2 mg/100 μl. The 

survival rate of birds for G3 was 80%. C. procera had a significant impact on birds feeding behavior 

and weight gain compared to control. Pathological lesions in G1 group revealed damaged cecum, and 

diffused congestion in liver while no histopathological changes were observed in G2 and G3 post-

treatment. Conclusion: Methanolic extract of C. procera had a significant antibacterial effect and 

may be used as a substitute for the treatment of MDR E. coli O157:H7 infections. 

Keywords: E. coli O157:H7, Multi drugs resistant, medicinal plants, Calotropis procera, 

antimicrobial activity.  

Introduction 

E. coli is a member of the enterobacteriacae family, a 

natural inhabitant of gastrointestinal tract of animals. 

Some strains of it like enterohemorrhagic E. coli 

(EHEC) O157:H7 is the most virulent, associated 

with diarrhea, causing hemorrhagic colitis (HC) and 

hemolytic uremic syndrome (HUS) [1]. E. coli 

O157:H7, worldwide recognize it as a zoonotic 

pathogen. Shiga toxins including Shiga toxin-1 and 

Shiga toxin-2 and hlyA are the major pathogenic 

factors involved with HC and HUS in Humans and 

Dogs [2]. Polymerase chain reaction is an accurate, 

sensitive and specific diagnostic assay used for 

bacterial identification and detection of virulent 

genes [3].    

B 

Egyptian Journal of Veterinary Sciences 
https://ejvs.journals.ekb.eg/ 

 

277 

 

Egypt. J. Vet. Sci. Vol. 56, No. 11, pp. 2997-3008 (2025) 

 

mailto:witya_kh@yahoo.com


ASFAND YAR KHAN et al. 

Egypt. J. Vet. Sci. Vol. 56, No. 11 (2025) 

2998 

Many scientists had reported that dogs may have 

carried antimicrobial-resistant E. coli strains with 

similar virulence factors to strains isolated from 

human beings, raising concerns about the potential for 

zoonotic diseases [4-7]. The emergence of MDR 

bacterial pathogens from dogs poses a significant 

threat to the health of pets and humans, allowing for 

the rapid spread of resistant strains [8-9]. 

Medicinal plants are an important aspect of 

traditional veterinary practices and have been a 

reliable source of botanicals in animals for several 

centuries [10]. Plant formulations are utilized in both 

traditional and folk medicine. The WHO estimates 

that 80% of populations in underdeveloped countries 

practice traditional medicine [11]. Medicinal plants 

have low antimicrobial resistance and are therefore 

used as alternatives to traditional medicines [12], and 
experimental studies have shown that medicinal plant 

products are the most cost-effective, biodegradable, 

environmentally safe, and effective natural 

antibiotics [13]. Several medicinal plants, including 

Calotropis procera, Azadirachta indica, Melia 

azedarach, Withania coagulans and Nigella sativa 

have proven potential antibacterial activity [14], 

these medicinal plants restrict bacterial growth by 

causing cytoplasmic bacterial leakage and affecting 

the function of the cell wall, cell membrane, and 

protein synthesis [15]. Despite the beneficial effects 
of these plant extracts, no research has been done on 

the antimicrobial properties of Calotropis procera, 

Azadirachta indica, Melia azedarach, Withania 

coagulans and Nigella sativa against MDR E. coli 

O157:H7 infections in canines in Pattoki tehsil, 

Punjab province, Pakistan. This study aims to study 

the prevalence of MDR E. coli serotype O157:H7 in 

canine bloody diarrheic puppies, their virulent Shiga-

toxin detection and to evaluate the antibacterial 

activity of methanolic extracts of the aforementioned 

medicinal plants by using both in-vitro and in vivo 

techniques. 

Material and Methods 

Ethical Approval 

The current study was approved by the University 

of Veterinary and Animal Sciences (UVAS), Lahore, 

Ethical Review Committee vide letter no. 949 dated 

19-09-2019. 

Samples collection 

Four hundred (n=400) canine bloody diarrheic 

puppies, from different localities of (UVAS, Lahore, 

Ravi campus Pattoki), government hospitals and 

private veterinary clinics at Pattoki tehsil, Punjab 

province, Pakistan were screened for MDR E. coli 

O157:H7, samples were processed at the Department 

of Veterinary Medicine (DVM), UVAS, Lahore, 

Pakistan. Reference bacterial strain of E. coli 

O157:H7 was obtained from center of the  advanced 

studies in vaccinology and biotechnology 

(CASVAB) Quetta, Baluchistan. 

Identification and confirmation of E. coli O157:H7 

The E. coli O157:H7 isolated from canine sample 

was initially identified based on EMB agar plates, 

biochemical test viz IMViC test, and CT-SMAC agar 

Plates but confirmation of E. coli O157:H7 was done 

through PCR. Extracted DNA was subjected to PCR 

by Targeting O157 Gene and H7 Gene using 

conditions as previously described [14]. 

Assessment of multi-drug resistance (MDR) 

All the PCR confirmed E. coli O157:H7 isolates 

were tested for antibiotic sensitivity using disk 

diffusion method. A total of eight antibiotics were 

tested in five categories (Table 1.), aminoglycosides 

(gentamicin (GM); 10 μg, Tobramycin (TOB); 10 

μg), tetracycline (tetracycline, TET, 30 μg), amide 

alcohol (chloramphenicol, C, 30 μg), quinolones 

(ciprofloxacin, CIP, 5 μg), and β-lactams (ampicillin, 

AMP, 10 μg; cefazolin, cefotaxime, 30 μg). The data 

were analyzed by using CLSI criteria (CLSI, 2023). 

The strain resistant to more than 3 antibiotics were 

classified as MDR strain. 

Antibacterial activity of herbal extracts against MDR 

E. coli O157:H7  

Five plants  (Azadirachta indica (AI), Melia 

azedarach (MA) and Calotropis procera (CP), 

Nigella sativa (NS) and Withania coagulans (WC) 

were collected. The seeds of NS, fruits of WC and 

leaves of AI, MA and CP were grinded to finely 

powdered form. Methanolic extracts (400 mg/ml) 

were prepared using the Soxhlet extraction method 

using methanol as the solvent. The extracts were then 

concentrated using a rotary evaporator. The extracted 

yield was measured and was preserved until of its 

use as described previously by [14]. 

The antimicrobial activity of the medicinal plants 

was evaluated using the well diffusion assay on 

Nutrient Agar plates, following previously 

established protocols by [16]. Proportionally, 

growing indicator bacteria were suspended in 

phosphate-buffered saline (PBS) to achieve a 0.5 

McFarland standard. A volume of 0.5 ml of the pure 

culture was consistently swabbed onto sterile 

Nutrient Agar plates using sterile cotton swabs to 

form a confluent lawn of growth. Four wells of 

optimal size were aseptically created on the 
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inoculated plates, sealed, and filled with 100 µl of 

each medicinal plant extract (400 mg/ml). The plates 

were incubated at 37°C for 24 hours, and the activity 

against multidrug-resistant E. coli O157:H7 was 

evaluated by measuring the zones of growth 

inhibition around the wells. 

The minimum inhibitory concentration (MIC) of 

the plant extracts was determined using the 

microbroth dilution method in 96-well microtiter 

plates, as described previously by [17]. A 

standardized bacterial inoculum was arranged, and 

two-fold serial dilutions of the plant extracts were 

performed in Mueller-Hinton Broth. Varying 

concentrations of the test agents were added to each 

well. Following incubation at 37°C for 24 hours, the 

optical density at 620 nm wavelenght was measured 

using an enzyme-linked immunosorbent assay 

(ELISA) reader. 

MBC was measured through seeding 100μl 

sample from each Minimum inhibitory 

concentration test tube with a growth inhibitor, 

seeding on newly prepared Muller Hinton agar 

plate in aerobic condition for incubating at 37°C for 

24 hours. Minimum bactericidal concentration data 

was recorded as the lowest concentrations of 

extracts that prevented the development of visible 

bacterial colonies on agar plates. The experiments 

were repeated three times. 

High-performance liquid chromatography (HPLC) 

High-performance liquid chromatography 

(HPLC) was used to evaluate phenolic acids, 

including gallic acid, sinapic acid, and caffeic acid, 

as well as flavanols such as myricetin, quercetin, 

and kaempferol, in the methanolic extract of 

Calotropis procera. Silica gel column 

chromatography was practiced to fractionate the 

most potent C. procera extract using solvents with 

increasing polarity. The analysis of phenolic acids 

and flavanols was regulated using an HPLC system 

(LC-110A) equipped with a CTO-10A column 

oven, an SPD-10A UV-Vis detector, and LC-10A 

data acquisition software, following a previously 

described method of [18]. 

Experimental design 

MDR E. coli O157:H7 was cultured 24hr at 37 

°C in lysogeny broth medium. Normal saline was 

added to LB culture to reach a concentration of 9×109 

cells/ml (ID50). The therapeutic efficacy of C. 

procera was determined by rearing 30 

(unvaccinated) 1-day old broiler chicks buy from 

commercial hatchery. The chicks were given a 

balanced commercial feed (21% and 18% CP 

respectively) until the end of the trial, as well as 

clean water was provided. The birds were reared in 

an open housing setup with strict hygiene standards. 

Chicks were divided into three groups, Group 1 was 

kept as a infected positive control, Group 2 was a 

non-infective negative control and G3 was a 

treatment group. G1 and G3 were maintained in one 

shed whereas birds from G2 (non- infected) were 

kept in separate shed with comparable housing and 

environmental circumstances. All chicks except of 

G2, received 1 ml of infected dose orally for 7 days 

after birth. Group 1 (infected but not treated) E. coli 

inoculated but treatment not given during trial 

period. G2 (negative control) received placebo only. 

Group1 was treated with C. procera at a 

concentration of 4.3 mg/ml,1ml orally for 5 days just 

24 hours after the infection with MDR E. 

coliO157:H7for 5 days. Chicks were monitored 

daily for up to 21 days for clinical symptoms, 

mortality, blood chemistry alterations, and 

histopathological changes, and growth performance 

was assessed until day 22 when the experiment 

ended. 

Haemato-biochemical parameters 

The liver enzymes ALT (alanine transaminase), 

ALP (alkaline phosphatase), and AST aspartate 

transaminase were measured with commercially 

available kits. The Nut and Herrick technique was 

used for hematologic parameters such as red blood 

cells (RBC), the Drabkins method was used for 

hemoglobin determination [19-20]. 

Histopathological examination 

Histopathology was used to assess the 

antimicrobial effects of C. procera on MDR E. coli 

O157: H7 in broiler chicks. After the end of 

experiment, remaining birds were sacrificed and the 

organs (liver and intestines) were collected in jars 

containing 10% buffered formalin and allowed a 

week to harden and were processed for 

histopathological investigation according to standard 

protocols. 

Statistical analysis 

SPSS version 22 was used for data analyzing. 

The data of Minimum inhibitory concentration, 

Minimum bactericidal concentration, bird FCR, LFT, 

and whole blood chemistry was analyzed by using a 

One-way analysis of variance (ANOVA). 
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Results 

An overall 4.5 % (18/400) isolates we have 

isolated of E. coli O157:H7 from bloody diarrheic 

canine puppies through PCR from different localities 

of Pattoki tehsil, Punjab province, Pakistan, in them 

fifteen isolates 3.75 % (15/400) were shown to 

exhibit an MDR pattern. The isolates showed green 

metallic sheen colonies on EMB plates, smooth 

colorless colonies on CT-SMAC plates and PCR 

exhibited corrected band size of 259 and 625 bp of 

rfbO157 and flicH7 genes. PCR revealed that the 

most predominant virulence gene found in MDR. E. 

coliO157:H7 isolates was Shiga toxin 1, The 

prevalence of the Shiga toxin 1 gene in the current 

study was 26.6  % (4/15). 

Among five antibiotics category β lactam 

antibiotics exhibited the greatest resistance rate 

(86.6%, 13/15), followed by aminoglycosides 

(66.66%, 11/15), tetracyclines (80%, 9/15), and 

amide alcohols (53.3%, 8/15). Resistance to 

quinolone antibiotics was the lowest (40%, 6/15). 

Furthermore, the AMP (66.66%, 10/15), and 

tetracycline (80%, 12/15), gentamicin (60%, 09/15), 

had the highest resistance rates in eight antimicrobial 

agents. Ciprofloxacin had the lowest resistance rate 

(40 percent, 6 of 15). Of the 15 MDR strains, the 

most popular patterns included AMP/CFT/GM/TET, 

AMP/CFZ/CFT/TOB/C,and 

AMP/CFT/TOB/TET/C/CIP. 

In order to observe the antimicrobial potential of 

Five plants against fifteen MDR E. coli O157:H7 

isolates initially various concentrations of extracts, 

ranging from 100mg/ml to 400mg/ml were tried out 

of which (400mg/ml) was selected for further testing 

as at this concentration all extracts showed bacterial 

inhibition by MIC as well as MBC. In terms of 

medicinal plants, the results fall in a sequence of 

Calotropis procera> Azadirachta indica> Melia 

azedarach> Withiania Coagulans> Nigella sativa. 

However, the Methanolic extracts showed the 

highest antibacterial activity at 400 mg/well 

concentration, their maximum inhibitory zone for 

Calotropis procera, Azadirachta indica, Melia 

azedarach, Withiania Coagulans, Nigella sativa was 

18.2 ± 1.8, 15.1 ± 2.7, 13.5 ± 1.8, 10.4 ± 1.6, 9.9 ± 1.4 

respectively. Results of the current study found that 

the Calotropis procera had a greater MIC value 

against MDR E. coli O157:H7 as compared to other 

medicinal plants and were 4.3 mg/ml, followed by M. 

azedarach was (5.8 mg/ml) concentration, A. indica 

extract was found to be 6.3 mg/mL. W. coagulans 

was 7.5 mg/ml and N. sativa was 7.5 mg/ml as 

shown in (Table 1). 

Due to the highest results of C. procera as 

compared to other medicinal plants we have decided 

to perform HPLC of this particular plant to check 

various phenolic acid and flavonoids compound in it. 

In terms of phenolic acid The highest retention time 

of Calotropis procera was of Caffeic acid (8.247) 

followed by Synapic acid (6.780) while the lowest 

retention time was observed for Gallic acid (3.637) 

the percent area was highest in Gallic acid (85.4420) 

followed by Caffeic acid (13.8606) and Synapic acid 

(0.6974). while for flavonoids The highest retention 

time for Calotropis procera was of kaempferol 

(16.107) followed by Quercetin (9.753) while the 

lowest was seen for Myricetin (6.427), the percent 

area was highest in Myrecitin (83.5060) followed by 

Querecitin (9.5674) while the lowest percent area 

was seen in Kaempferol (6.9265). 

The ability of methanolic extract of C. procera 

was evaluated to protect the broilers challenged 

with an infective dose of MDR E. coli O157:H7 

infection. In G3 (control positive) hundred percent 

of the birds died after 18hr of MDR E. coli 

O157:H7 inoculation. On the contrary, in G2 

(control negative) had the 100 % of the birds 

survived until the end of the experiment. G1 birds 

administered with C. procera dose (@ 4.3 mg/ml) 

after the experimental infection with MDR E. coli 

O157:H7 showed the survival rate of  80 %. Feeding 

behavior of this study shows, that the C. procera 

treated group improved the body weight of their 

birds when compared it to the control group. 

The result of present study shows that birds 

administered with C. procera did not show 

significant differences (p>0.05) for ALT, ALP, 

AST, RBC, and Hb as shown in (Table 3) 

Severe pathological lesions were reported in our 

study. G2 tissues were normal. While in G1 and G3 

after experimental infection Integrity of glands and 

several parts of the caecum is affected, horse 

shaped monocytes and lymphocytes were seen in 

cecum, thickening of villi disrupted in the apical 

surface of intestines, diffused congestion and 

hepatitis were seen in the liver. 

Discussion 

In our study we have detected 4.5 % (18/400) 

isolates of E. coli O157:H7 from bloody diarrheic 

canine puppies through PCR from different localities 

of Pattoki tehsil, Punjab province, Pakistan [1]. A 
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total of fifteen isolates 3.75 % (15/400) of MDR 

were isolated from them. The isolates recovered from 

diarrheic canine puppies showed green metallic 

sheen colonies on EMB plates, smooth colorless 

colonies on CT-SMAC plates and PCR exhibited 

corrected band size of 259 and 625 bp of rfbO157 and 

flicH7 genes like the studies conducted on E. coli 

O157:H7 from canines [2,21]. 

The prevalence of the Shiga toxin 1 gene in the 

current study was 26.6 % (4/15), which was similar 

to the prevalence (43.7%) reported by [22]. 

Additionally, a low prevalence (1.98%) of the Shiga 

toxin-1 gene was demonstrated by [23]. The 

virulency of E. coli O157:H7 directly attributed to 

virulence factor (Stx-1 and Stx-2 genes), which 

destroy eukaryotic ribosomes and inhibit protein 

production in host tissues [24]. One reason for this 

change is that MDR E. coli O157:H7 is significantly 

more prevalent in stray dogs than in domestic dogs. 

 MDR E. coli O157:H7 with a broad range 

of antimicrobial resistance were detected in our 

study. In the current study, 15/18, 83.3 % of 

representative isolates were resistant to more than 

three classes of antimicrobials. Our results are higher 

than the previous study, which showed the detection 

rate of multidrug-resistant strains among E. coli 

isolates from hemorrhagic dogs was 58 % by [25] 

and 40.96% by [26]. While in-line with the study of 

[27], showed 72.7 % prevalence. The reduction in 

the detection rate of MDR strains might be attributed 

to the implementation of several policies by the 

relevant authorities in the country aimed at curbing 

antimicrobial resistance in animal-derived bacteria. 

However, resistant strains may have already been 

circulating in the dog population before the 

restrictions on antibiotic usage were enforced by the 

authorities, making the elimination of AMR strains 

challenging. The high detection rates of MDR E. coli 

O157:H7 observed in our study highlight the 

requirement of more viable techniques to control its 

occurrence and spread from companion animals. 

These findings emphasize the significance of strict 

supervision over antimicrobial usage in veterinary 

clinics to prevent the proliferation of pet-derived 

MDR bacteria. 

The lowest concentration of the antibacterial 

agent required to inhibit pathogen growth is known 

as the MIC. High MIC values suggest poor 

antibacterial efficacy [28]. Our findings illustrated 

that methanol is an effective solvent for extraction. 

The antibacterial activity observed in our study 

showed improved results compared to a previous 

study of [29] on the MIC of methanolic extracts of C. 

procera leaves against E. coli. Current study found 

that the MIC value for MDR E. coliO157:H7was 4.3 

mg/ml, while few previous studies reported MIC 

values 13.5 mg/ml and 28 mg/ml against E. coli [29]. 

Our findings were agreeing with the previous study 

who said that C. procera had a strong antibacterial 

activity against E. coli. The difference found in the 

results of this study might be attributed to a 

combination of factors, including climate, 

geography, circumstances, and the nature of the 

solvent employed for extraction [30]. The variance in 

outcomes is also determined by the type of extracted 

material. The current investigation found that the 

MIC activity of M. azedarach was (5.8 mg/ml) 

concentration. The results of this investigation 

contradict previous reports of [31] and [32], who 

reported 47.8 mg/ml and 32.5 mg/ml minimum 

inhibitory concentration for M. azaderach against E. 

coli. Our results are similar with previous reports, 

showing that methanolic extracts had stronger 

antibacterial activity than other extracts [33-34]. The 

difference in MIC values might be attributed to the 

difference in chemical composition between organs 

of plant. The MIC of A. indica extract against MDR 

E. coliO157:H7was found to be 6.3 mg/mL. In 

investigation done by [35], the MICs for aqueous 

extract was 10 mg/ml and 20 mg/ml for ethanolic 

extracts. However, a study by [36] observed that the 

MIC of A. indica methanolic extract against E. coli 

was found to be 83.3 ± 29.0 mg/mL. According to 

[37], A. indica petroleum ether extract has a MIC 

of 100 µg/mL against E.coli. This suggests that the 

polarity of the extraction solvent has a significant 

impact on A. indica activity. Our results for MIC for 

W. coagulans was 7.5 mg/ml were supported by 

[29,38] that it has a antimicrobial property, but 

exhibited moderate activity against E. coli [39]. The 

reason for this difference might be due to the Plant 

organs may have different chemical compositions, 

resulting in varying MIC values, which support our 

stud. A few earlier researchers [40-41] investigate 

that N. sativa seeds have good antibacterial activity 

in in-vitro studies, which is in consistent with our 

results. However, our findings do not agree with 

those of [42], who found that a methanol extract of N. 

Sativa was ineffective against E. coli. This variation 

might be attributed to differences in bacterial strain 

properties as well as solvent extraction methods. 

The presence of a significant number of 

phytocompounds in this study highlights methanol's 
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effectiveness as a solvent and proved to be a better 

phytocompound for extracting phenolic and 

flavonoid compounds from the leaves of C. procera. 

Our findings align with those of [43], which 

illustrated the strong antibacterial activity of C. 

procera leaf extracts against E. coli. Additionally, the 

results of this study are consistent with prior research 

of [44] that reported high phenolic substances in the 

methanolic extracts of C. procera leaves. [45] 

observed that the methanolic leaf extracts of 

Calotropis procera were rich in phenolic and 

flavonoid content in terms of gallic acid and 

quercetin respectively. While a similar finding was 

observed in our study we had found Gallic acid, 

Synapic acid, Caffeic acid as a phenolic compound, 

and Myricetin, Quercetin, and Kaempferol as a 

flavonoid from the methanolic extracts of leaves of C. 

procera. C. procera can be used as an alternative 

medicine in the case of drug- resistant pathogens. 

Feeding behavior of this study shows that the C. 

procera treated group improved the body weight of 

their birds when compared to control group. Authors 

of the present study agreed with the findings 

documented by [46] who demonstrated that leaves 

extract of C. procera had the higher level of 

carbohydrate, ash and protein. 

The findings of this study uncover that the 

administration of C. procera to birds did not result in 

significant changes (p>0.05) in alanine 

aminotransferase (ALT), alkaline phosphatase 

(ALP), aspartate aminotransferase (AST), red blood 

cell (RBC) count, or hemoglobin (Hb) levels. These 

results are in contrast with an earlier study of [47], 

which reported adverse effects of C. procera leaves 

on albino rats. 

Severe pathological lesions were reported in our 

study. G2 tissues were normal. While in G1 and G3 

after experimental infection Integrity of glands and 

several parts of the caecum is affected, horse shaped 

monocytes and lymphocytes were seen in cecum, 

thickening of villi disrupted in the apical surface of 

intestines, diffused congestion and hepatitis were 

seen in the liver. Our findings on infected liver birds 

are consistent with those of [48] and [47], who 

concluded that the liver may absorb high 

concentrations of Shiga toxins that pass via hepatic 

portal system. In this study results of 

Histopathological examination were consistent with 

those of [1], who demonstrated the intestinal 

inflammatory response can be seen to be caused by 

bacteria that survive in the intestinal environment and 

colonize the gut. 

Conclusion 

In conclusion, the methanolic extract of C. 

procera illustrated promising antimicrobial activity 

against multidrug-resistant (MDR) E. coli O157:H7 

compared to other medicinal plants tested (A. indica, 

M. azedarach, W. coagulans, and N. sativa). 

However, due to the misuse of antibiotics, MDR E. 

coli O157:H7 strains have developed resistance  

against numerous antibacterial agents. These 

discoveries suggest that C. procera holds potential as 

a candidate for the development and improvement of 

novel drugs to treat MDR E. coli O157:H7 

infections. In the future, as more and more attention 

are being paid to the spread of AMR in dogs, further 

studies may require to know the mechanism of action, 

side effects, and safety indicators of these five plants 

before the development and application of plant-

based drugs against MDR E. coliO157:H7infections. 
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TABLE 1. Antimicrobial resistance pattern of MDR E. coli O157:H7 (n=15) 

Category of antimicrobial No of resistant 

isolates (%) 

Antibiotics No of resistant 

isolates (%) 

 

 

Β-lactams 

 

 

13 (86.6) 

Penicillin Ampicillins 
(Amp) 

10 (66.66) 

Ist /2nd generation 
cephalosporin 

Cefazolin 
(CFZ) 

8 (53.33) 

3rd/4th generation 
cephalosporin 

Cefotaxime 
(CFT) 

7 (46.66) 

Aminoglycosides 11 (66.66) Gentamycin (GM) 9 (60) 

 Tobramycin (TOB) 7 (46.66) 

Tetracyclines 12 (80) Tetracycline (TET) 12 (80) 

Amide alcohols 8 (53.3) Chloramphenicol (C) 8 (53.3) 

Quinolone 6 (40) Ciprofloxacin (CIP) 6 (40) 

 

TABLE 2. The Scientific names of the species along with their families and other relevant information  

 

TABLE 3.  In vitro antimicrobial activity of methanolic extracts of Five medicinal plants determined by agar well 

diffusion assay, minimum inhibitory concentration and minimum bacterial concentration against MDR 

E. coliO157:H7.  

Plants Strain MIC MBC 

A. indica
 MDR E. coli O157:H7 6.3a 89.7b 

M. azedarach
 MDR E. coli O157:H7 5.8a 72.2b 

W. coagulans
 MDR E. coli O157:H7 7.5a 93.5b 

N. sativa
 MDR E. coli O157:H7 10a 10.5b 

C. procera
 MDR E. coli O157:H7 4.3a 62.2b 

Common letters (a-a, b-b) showed non-significant differences at P>0.05, whereas Different letters (a-b) within a column 

showed significant differences when P<0.05. 

 

TABLE 4. Comparison of growth performance of healthy and treated birds P value (p>0.05) 

 Initial body 

weight 

Final body 

weight 

Weight gain Feed intake FCR 

Group 2 37.03 ± 1.21 670.01 ±1.31 490.12 ± 2.02 910.11 ± 32.13 1.73 ± 0.01 

Group 3 37.01 ± 1.00 603.16 ±1.04 430.32 ± 1.01 860.11 ± 11.00 1.61 ± 0.05 

p-value 0.5414 <0.05 <0.04 0.02  0.01 

Botanical 

name/variety 
Family name 

Common 

name 

Part 

used 
Voucher No. 

Azadirachta indica Meliaceae Neem Leaves 
GC. Herb. 
Bot. 3668 

Melia azedarach 
 

Meliaceae Bakain Leaves 
GC. Herb. 
Bot. 3669 

Calotropis procera Apocynaceae Aak Leaves 
GC. Herb. 
Bot. 3672 

Nigela Sativa Ranunculaceae Kalonji Seeds 
GC. Herb. 
Bot. 3670 

Withania coagulans Solanaceae 
Paneer 
bootie 

Seeds 
GC. Herb. 
Bot. 3671 

https://www.bing.com/search?q=Meliaceae+wikipedia
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TABLE 5. Blood and liver function profile of healthy and treatment group P value (p>0.05). 

 G3 

Before Treatment 

G3 

After Treatment 

p-value 

RBCs 2.98 ± 2.20 4.20 ± 1.17 0.1 

Hb 7.61 ± 0.02 11.51 ± 1.20 0.21 

ALP 12.05 ± 1.01 18.60 ± 2.00 0.09 

AST 8 .61 ± 2.20 10.61 ± 1.95 0.3 

ALT 49.20 ± 8.01 58.09 ± 6.53 0.06 

*RBC, red blood cell; Hb, hemoglobin; ALP, alkaline phosphatase; AST, asparate aminotransferase; ALT, alamine 

aminotransferase. 

 

 

 

 

 

 

 

 

 

 

Fig. 1. A: Metallic sheen colonies of E. coli on EMB Agar B: Showing Smooth Colorless colonies of E. coli O157:H7 on 

(CT-SMAC) agar and C: Shows a Rod-shaped coco-bacilli pink in color representing the presence of E. coli 

under microscopic examination. 

 

 

Fig. 2.  The bands for genes O157 and H7 were visualized (M stand for DNA marker, CP for control 

positive, CN for control negative, and S1 and S2 for samples). 

 

 

 

 

 

 

 

 

 

Fig. 3. The bands for  Shiga toxin-1 gene was Visualized (M stand for DNA marker, CP for control 

positive, CN for control negative, and S1 and S2 for samples). 

M CP  CN S1 S2  S3  S4

 S5 

625bp 625bp 625bp  625bp 625bp 625bp 

B C 
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Fig. 4. Results of methanolic extracts of Calotropis procera, with control positive and negative plates 

Fig. 5. Graph A shows phenolic contents in C. procera through HPLC 

 

 

Fig. 6. Graph B represents flavanols contents in C. procera through HPL 

B 
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Fig. 7. Different slides shows pathological changes in G2 (Positive control) and G3 (Treatment group) 
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