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ABSTRACT

Neonatal calf diarrhoea (NCD) is the most common cause of morbidity and mortality in pre-weaned
dairy calves, causing huge economic and productivity losses to dairy industry worldwide.
Enterotoxigenic E. coli (ETEC) is one of the important causes of neonatal diarrhoea and high mortality
in very young calves. Shisham (Dalbergia sissoo) leaves and Bael (Aegle marmelous) unripe fruit have
been used in diarrhoea and dysentery with very good results. Hence the present study was conducted to
evaluate the in vitro antibacterial activity of the aqueous and methanolic extract of Dalbergia sissoo and
Aegle marmelos against 16 E. coli isolated from colibacillosis affected diarrhoeic calves in Bikaner
district of Rajasthan. The average zones of inhibitions of aqueous extract of Aegle marmelos and
methanolic extract of Dalbergia sissoo against E. coli were 23.75+0.34 mm, 18.75+0.32 mm, 16.5+0.24
mm, 11.58 £0.14 mm and 7.88+0.24 mm at concentrations of 1000 mg/ml, 500 mg/ml, 250 mg/ml 125
mg/ml and 62.5 mg/ml, respectively. The average zones of inhibition of aqueous extract of Dalbergia
sissoo and methanolic extract of Aegle marmelos against E. coli were 24.75+£0.20 mm, 19.87+0.34 mm,
17.25+0.24mm, 12.86+0.13 mm and 8.50+0.14 mm at concentrations of 1000 mg/ml, 500 mg/ml, 250
mg/ml 125 mg/ml and 62.5 mg/ml, respectively. The maximum zone of inhibition was reported by
aqueous extract of Dalbergia sissoo and methanolic extract of Aegle marmelos (>24 mm of diameter) at
concentration of 1000 mg/ml. Based on average zone of inhibition, the in vitro antibacterial activity of
aqueous extract of Dalbergia sissoo and methanolic extract of Aegle marmelos was found to be more
against E. coli as compared to aqueous extract of Aegle marmelos and methanolic extract of Dalbergia
siss00 at varying concentrations. In conclusion, both combination of aqueous and methanolic extract of
Dalbergia sissoo and Aegle marmelos showed in vitro antibacterial properties against E. coli.

Keywords: Neonatal calf diarrhoea, Escherichia coli, Colibacillosis, Dalbergia sissoo, Aegle marmelos,
Antibacterial.

INTRODUCTION

Neonatal diseases and mortality among the cattle and buffalo calves are the major cause of economic
losses in livestock production [1. Calf diarrhoea or calf scours accounts for approximately 75% of the
mortality of dairy calves under three weeks of age. Neonatal calf diarrhoea (NCD) is a multifactorial and
multifaceted disease complex that can be triggered by both infectious and non-infectious causes that are
related to the animal, environment and the management factors [2. Because of the multifactorial nature
of NCD, it is difficult to be controlled effectively [¥1. Multiple enteric pathogens (e.g., viruses, bacteria,
and protozoa) are involved in the development of calf diarrhoea 4.

NCD due to E. coli is the main cause of mortality of new born calves in dairy herds all over the world
and reports from India indicate that this disease is prevalent even on organized dairy farms throughout
the country 1. Enterotoxigenic E. coli (ETEC) infection is the most common type of colibacillosis and
neonatal calves are most susceptible to ETEC infection during first 4 days after birth and develop watery
diarrhoea if infected.

Antibiotic therapy is frequently used to treat different infectious diseases in animals, including NCD.
Administration of antibiotics may result in mortality rate reduction in some cases but the indiscriminate
use of antibiotics has been accompanied by an increase in bacterial resistance, generating important
public health issues and economic losses in production industries in recent years (61,

Herbal medicine remains one of the most common forms of therapy widely available throughout the
world population [, WHO has also emphasized the need to integrate traditional indigenous health care
system with modern facilities [1°], Shisham (Dalbergia sissoo) leaves and Bael (Aegle marmelous) unripe
fruit were reported to be used in diarrhoea and dysentery with very good results. Studies have
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showed that Dalbergia sissoo also have anti-inflammatory,
antipyretic, analgesic, anti-oxidant, anti-diabetic properties [1-13],
Agqueous and methanolic extracts of Dalbergia sissoo (Shisham)
leaves against E. coli isolates showed good in vitro antibacterial
activity . The unripe fruit pulp of Aegle marmelos affected the
bacterial colonization to gut epithelium, production and action of
certain enterotoxins and inhibiting the intestinal motility and secretion
[51, The half ripened Bael fruit has astringent property that reduces
irritation in the digestive tract and is excellent treatment for diarrhoea
and dysentery [16],

Hence the present study was conducted to evaluate the in vitro
antibacterial activity of the aqueous and methanolic extract of
Dalbergia sissoo and Aegle marmelos against E. coli isolated from
diarrhoeic calves in Bikaner district of Rajasthan.

MATERIAL AND METHODS

Ethical approval: This study was conducted as per approval of
research committee and Institutional animal ethics committee
guidelines.

Collection of Faecal Samples: A total of 25 faecal samples were
collected on 0-day pre-treatment in sterilized test tubes for ruling out
parasitic infestation if any and from rectum using transport swab for
bacterial culture examination for isolation and identification of E. coli
bacteria.

Isolation and ldentification of bacteria: The faecal samples were
inoculated on MacConkey agar and incubated for 24 h at 37°C under
aerobic conditions. Lactose fermenting colonies were further streaked
on Eosin Methylene Blue Agar (EMB) for isolation of E. coli. The
organisms were isolated and identified as described by [71 and [*8l,
The confirmation of E. coli isolates was done by using biochemical
test kits (Hi Enterobacteriaceae identification kit KB003).

Molecular identification of E. coli: DNA was extracted using
commercially available DNA Sure Blood Mini Kit NP-61107Genetix
Biotech Asia Pvt. Ltd (New Delhi). Genotypic confirmation of E. coli
was done by 16S rRNA ribotyping [19] using forward Primer 1 (5’
GCT TGA CAC TGA ACA TTG AG 3’°) and reverse Primer 2 (5’
GCA CTT ATC TCT TCC GCA TT 3°). The 25.0 pl reaction mixture
consisted of 5.0 pl 5X Go Taq® Flexi buffer, 3.0 ul MgCl2
(25mM),1.0 pl ANTP mix (25mM each), 1.0 ul Forward Primer (10
pM/ul), 1.0 pl Reverse Primer (10 pM/ul), 0.2 pl Tag DNA
polymerase (5U/ul), 3.0 ul DNA template (30 ng/pul) and 10.8 pl
nuclease free water to make 25.0 pl. Amplification was carried out in
a Veriti thermal cycler (Applied biosystem) using parameters as
mentioned in table 1. The PCR products were resolved on 1.2%
agarose gels prepared in 1.0X TBE buffer containing 0.5 pg/ml of
ethidium bromide and 100 bp DNA ladder was used as molecular
marker. The amplification products were electrophoresed for 50-60
min at 100 Volts. The gels were then visualized under gel
documentation system (ENDURO GDS).

Amplification of K99 gene: Highly conserved nucleotide sequence
within the ETEC was targeted for amplification 29 using forward
primer (5 TATTATCTTAGGTGGTATGG 3°) and reverse primer
(5> GGTATCCTTTAGCAGCAGTATTTC 3°). The reaction mixture
for K99 gene (total volume 25.0 pl.) was prepared as mentioned for
16S rRNA gene based genotypic identification. The PCR was
performed in Eppendorf Master Cycler Gradient using cycling
parameters given in table 1. The PCR products were resolved on 1.2%

agarose gels prepared in 1.0X TBE buffer containing 0.5 pg/ml of
ethidium bromide and 1Kb DNA ladder was used as molecular
marker.

Preparations of extracts of Dalbergia sissoo leaves and Aegle
marmelos unripe fruit

Collection of plant materials: Dried powder of Dalbergia sissoo
leaves and Aegle marmelos unripe fruit were purchased from the local
market and identification was confirmed by botanical expert. The
dried powder was stored in clean and air tight container till further
use.

Soxhlet extraction: The extraction of Dalbergia sissoo leaves and
Aegle marmelos unripe fruit was done by Soxhlet extraction
(continuous hot extraction) method [21,

After the Soxhlet extraction, prepared crude extract was evaporated
under reduced pressure by rotatory evaporator so that all the solvent
was nearly evaporated. The concentrated extract thus obtained was
left overnight at room temperature to evaporate any residual solvent.
Finally, extract of a thick paste consistency was obtained which was
stored in air-tight container at 4°C in refrigerator.

In vitro antibacterial activity of Dalbergia sissoo and Aegle
marmelos extracts: The antibacterial activity of aqueous and
methanolic extracts was screened by agar cup method 22,

Test dilution of herbal extract: The different dilutions of herbal
extracts were prepared and tested. For aqueous and methanolic
extracts, dilution was prepared by dissolving prepared extract in triple
glass distil water by serial dilution method to yield different
concentration from 1000 mg/ml to 62.50 mg/ml.

Preparation and inoculation of agar plates: For testing in vitro
antibacterial activity, standard agar cup method 22 using nutrient agar
was used. Nutrient agar was prepared and autoclaved. About 25 ml of
agar was poured in one petri-plate and allowed to solidify. Stock
inoculums of test bacterium were swept over the agar plate using a
sterile cotton swab. Plates were air dried for 5 minutes. Five
equidistant wells of size 6 mm were cut into the agar. 100 pl of
different concentration of extract was poured into different well.
Plates were incubated at 37°C for 24 h and zones of inhibition were
measured. The final values were taken as mean + S.E of the recorded
observations.

RESULTS AND DISCUSSION

Prevalence of ETEC strains: In the present study, out of 25 faecal
samples, 22 (88%) faecal samples were found positive for Escherichia
coli as these produced pink colonies on MacConkey agar and
characteristic green metallic sheen on EMB agar. These 22 isolates
were further genotypically confirmed by 16S rRNA ribotyping and
amplicons of 662 bp were obtained (Fig 1). Out of 22 E. coli isolates
thus identified, 16 (72.7%) isolates were further confirmed as ETEC
K99 strains by PCR amplification of K99 gene producing an amplicon
of 314 bp (Fig 2). Diarrhoea in calves is commonly caused by ETEC
[23]. A high prevalence of ETEC strains from cases of neonatal calf
diarrhoea was reported in the present study. In contrast, a low
prevalence with 16 samples (5.3%) positive for F5 (K99) fimbrial
gene out of 268 E. coli isolated from 298 diarrheic neonatal calves at
1-30 days old has been also reported [24]. Similarly, 18.9% isolates
with K99 gene out of 37 E. coli from 82 diarrhoeic calves was
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observed [2°1, Mix infections were detected in diarrhoeic calves in
studies from different parts of the world [3 261,

In vitro antibacterial activity of extracts of Dalbergia sissoo and
Aegle marmelos

The present study included evaluation of in vitro antibacterial activity
of the aqueous and methanolic extract of Dalbergia sissoo and Aegle
marmelos against E. coli isolated from colibacillosis affected
diarrhoeic calves. Antibacterial activity was determined in terms of
“zone of inhibition” diameter measured as the diameter of the clear
zone around well in which there was no bacterial growth.

The in vitro antibacterial activity of combination of aqueous and
methanolic extract of Aegle marmelos and Dalbergia sissoo in term of
the zone of inhibition against E. coli is presented in Table 2. Based on
average zone of inhibition, the in vitro antibacterial activity of
aqueous extract of Dalbergia sissoo and methanolic extract of Aegle
marmelos was found to be more against E. coli as compared to
aqueous extract of Aegle marmelos and methanolic extract of
Dalbergia sissoo at varying concentrations ranging from 62.5 mg/ml
to 1000 mg/ml. The maximum zone of inhibition was reported by
aqueous extract of Dalbergia sissoo and methanolic extract of Aegle
marmelos (>24 mm of diameter) at concentration of 1000 mg/ml.

Similarly, many researchers conducted study on antimicrobial
properties of Dalbergia sissoo against E. coli -1, Chalcone [(E)-3-
(3,4-dihydroxyphenyl)-1-(2,3,4-trihydroxyphenyl)  prop-2-en-1-one]
or okanin isolated from methanol extracts of Dalbergia sissoo
exhibited good antibacterial activity towards E. coli %, While from
the same study area, the in vitro antibacterial activity of methanolic
extract of Dalbergia sissoo leaves was found higher as compared to
respective concentrations of aqueous extract against E. coli isolates
from diarrhoeic calves [*4,

Table 1: PCR amplification parameters and conditions for 16S rRNA
and K99 gene amplification

Process E. coli (16SrRNA) K99 gene
Initial denaturation 95°C for 2 min 95°C for 2 min
Denaturation 94°C for 45 sec 94°C for 45 sec
Annealing 57°C for 45 sec 53°C for 60 sec
Elongation 72°C for 45 sec 72°C for 60 sec
Cycles 35 40

Final extension 72°C for 7 min 72°C for 7. min
Hold 4°C 4°C

Table 2: Mean * SE values of zones of inhibition (mm) of aqueous and methanolic extract of Aegle marmelos and Dalbergia sissoo against E.

coli at different concentrations

S. Extract Zone of inhibition (Mean * SE) (In mm)
No.  (Combination of each extract) 1000 mg/ml 500 mg/ml 250 mg/ml 125 mg/ml  62.5 mg/ml
1. Aqueous extract of A. marmelos and Methanolic extract of D. sissoo  23.75 18.75 16.5 1158 +0.14 7.88
+0.34 +0.32 +0.24 +0.24
2. Aqueous extract of D. sissoo and Methanolic extract of A. marmelos  24.75 19.87 17.25 12.86 8.50
+0.20 +0.34 +0.24 +0.13 +0.14
662 bp

500 bp

Figure 1: 16s rRNA ribotyping of E. coli isolates with species specific primer (M=Molecular marker 100bp)
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K99
(314 b.p.)

Figure 2: Agarose gel electrophoresis showing amplification of K99 genes

CONCLUSION

Both combination of aqueous and methanolic extracts of Dalbergia
sissoo and Aegle marmelos showed in vitro antibacterial properties
against E. coli. Looking into the intricacy of neonatal calf diarrhoea
and its economic impact on dairy industry, the role of herbal
medicines may play a major remedy in traditional medical systems.
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