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Gastro-Intestinal Pathogens

Abhishek Mathur* * 4 Rakshanda Bhat, GB.K.S. Prasad and V.K. Duat

!National Institute of Malaria Research, BHEL, Hardwar, Uttarakhand, India
2Department of Biochemistry, Jiwaji University, Gwalior, Madhya Pradesh, India
3Sai I nstitute of Paramedical & Allied Sciences, Dehradun, Uttarakhand, India
“Dev Bhoomi Group of Institutions (DBGI), Dehradun, Uttarakhand, India

KEYWORDS C. barbatus. Gastro-pathogens. Antimicrobia Agents. Broth Dilution Method

ABSTRACT Plantshavebeen used astraditional medicinessincealong timeagainst microbial diseases. Nowadaysthereis
much stressto identify and i solate antimicrobial agentswhich could be found fruitful against microbial diseases. Inthe present
study, Coleus barbatus extracts in different solvents were tested against some gastrointestinal pathogens. In the case of
Escherichia coli, the inhibition was recorded by the treatment of al the extracts. Saphylococcus aureus was found to be
resistant against hexane extract while ethanol extract inhibited the growth of S. aureus. Water extract showed no activity
against Pseudomonas aeruginosa in comparison with control. In the case of Salmonella typhimurium, all extracts showed
good inhibitory effects with respect to the control, maximum inhibition was found in case of water extract. In the case of
Saphylococcus epidermidisin comparison to control, water extract was showing more inhibition than other extracts.

INTRODUCTION

Plants are the best friends of human being
dedicating to humanity without selfishness.
They are agood source of medicines. The natu-
ral plant products could be potential alternatives
for controlling the pathogen associated with dis-
eases. Natural products and their derivatives
represent more than 50 % of the drugsin clini-
cal use in the world (Cowan1999). One of the
paramount reasons for pursuing natural prod-
ucts chemistry resides in the actual or potential
pharmacological activity to be found in akal-
oids, terpenoids, coumarins, flavanoids, lignans,
glycosides etc. Antimicrobial, antioxidant and
anti-inflammatory activities of some plantswere
investigated (Mathur et al. 2010 a, b; 2011). C.
barbatus belongs to the family Labiatae. Its
leaves are ovate or obovate and glandular hairy.
The flowers are purple or pale blue in colour.
The flowers appear in spike like terminal race-
mes. The flowering season is from August to
September. In Ayurveda, the stem and roots are
shown to be used as a cure for gastric problems.
They helpindigestive system (Kirtikar and Basu
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1991). Hypertension, glaucoma, inflammation
and piles can be treated with this herb (Han et
al. 2005). Col eus speci es have been used to treat
heart disease, convulsions, spasmodic pain and
painful urination (Pande et al. 2007). Hepato-
protective effect of water soluble extract of Co-
leus barbatus on cholestasis on young rats was
investigated (Joy et al. 1998). Antibacterial ac-
tivities of some Coleus species were reported
(Lans 2007; Senthilkumar et al. 2010; Singh et
al. 2010). Diterpenesand Forskolin are obtained
from Coleus barbatus (Leamon et a. 1981; De
Souza et al. 1983).

MATERIAL AND METHODS
Chemicals and Glas3Vares

All the chemicals and reagents used were of
analytical grade and were procured from
Ranchem and CDH, India. The medium used
for the growth of bacterial cultureswas obtained
from Hi-Media Pvt. Ltd., India. The glass and
plastic wares used were properly sterilized and
were procured from Borosil, India.

Pathogenic Organisms Used fothe Sudy

Skin and gastrointestinal pathogens used to
study the antibacterial experiments were col-
lected from National Chemical Laboratory
(NCL), Pune and maintained under standard
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Table 1: Results (OD) of Both dilution test at 100l concentration

Name of the organism Control* Hexane extract* Chloroformextract Ethanol extract*  Water extract*
E. coli 1.58 1.45 1.50 1.36 1.44
P. aeruginosa 1.81 1.62 1.56 1.38 1.81
S. aureus 1.87 1.59 181 1.75 1.69
S epidermidis 1.67 141 158 1.34 1.40
S. typhimurium 1.73 1.73 1.70 151 1.52

laboratory conditions in nutrient agar. The or-
ganisms used for the study were: Saphylococ-
cus aureus (NCIM-2079), Saphylococcus epi-
dermidis (NCIM-2493), Salmonella typhimur-
ium (NCIM-2501), Escherichia coli (NCIM-
2065) and Pseudomonas aeruginosa (NCIM-
2036).

Collection of Plant Material and
Preparation of Solvent Extracts

Thewhole plant of Coleus barbatuswas col-
lected from thefield of ICFRE, Dehradun (U.K),
India and dried at room temperature for three
days in the hot air oven. Dried plant material
was grinded in the grinder for three times. Pow-
dered dried plant material was soaked in differ-
ent solvents (Alade and Irobi 1993).

Determination of Antimicr obial Activity

The antimicrobial activity of the extracts of
Coleus barbatus were determined by Broth di-
[ution method (Barry et a. 1999). Broth dilu-
tion test was used to determine the minimum
inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) of antimicro-
bial extracts. Overnight cultures of test bacte-
rial culture grown in nutrient broth were diluted
100 folds in Nutrient broth (100 pl bacterial
culturein 10 ml NB). 100 ml extractswere added
to tubes containing the bacterial cultures, to
know the minimum inhibitory concentration in
aparticular tube, inhibiting the bacterial growth.
The tubes were incubated at 37 °C for 18-24
hours. The tubes were examined for visible tur-
bidity and optical densities of cultures were de-
termined at 520 nm using Nutrient broth as con-
trol. The tubes with the lowest concentration of
the extract and showing growth inhibition were
taken as minimum inhibitory concentration of
that particular extract while minimum concen-
tration of the extracts that kills the bacterial
growth were taken as Minimum Lethal Con-
centration (MLC).

RESULTS

Antibacterial activities of the plant Coleus
barbatus was done by Broth Dilution Method.
The results obtained were very interesting as
shown in Table 1 and Figure 1. Varied results
were obtained with plant extracts in different
solvents. All the experiments were repeated
thrice. In the case of Escherichia coli, (Table 1
and Fig. 1) the growth of this bacteria was in-
hibited by all extracts in comparison to control
(O.D. - 1.58), but ethanol extract (O.D.-1.36)
was found to show more inhibition than other
extracts. Water extract (0.D.-1.44) and hexane
extract (O.D.-1.45) showed nearly same inhibi-
tory effect. Chloroform extract (O.D.-1.50)
showed least inhibitory effect. According to
Anova table (Table 2) due to treatment F. Cal-
culated value is 32.59, whereas F. Table value
5% is 3.84. So, it showed significant results.

i Control*

[l Haxeneextract* [ Chlorof
I Ethanol extract* [ Water extract*

Fig. 1.Antibacterial pr operties of all extracts ofColeus
barbatus by Broth dilution test

In case of Saphylococcus aureus, (Table 1
and Fig. 1), it was found to be resistant to hex-
ane extract (0.D.-1.87) with respect to control
(0.D.-1.87). Chloroform extract (O.D.-1.81)
showed little inhibition. While ethanol extract



COLEUSBARBATUSASA POTENTANTIMICROBIALAGENT 139

Table 2 Effect of all extract onE. coli by Broth dilution test

Source of variation d.f. SS M.SS F.Cal. F.Tab 5% Result
Dueto treatment 4 0.06 0.01 32.59 3.84 S
Duetoreplication 2 0.0005 0.0002 0.62 4.46 NS
Duetoerror 8 0.003 0.0004

Total 14 0.064 0.004

(O.D.-1.75) was found to inhibit the growth of
S aureus. Water extract (0.D.-1.89) showed no
effect on it. According to Anova table (Anova
Table 3) due to treatment F. Calculated value
was 815.01, whereasF. Tablevalue 5% was 3.84.
So, it showed significant results.

In case of Pseudomonas aeruginosa (Table
1 and Fig. 1), in comparison to control (O.D.-
1.81) water extract (O.D.-1.82) showed resis-
tance towards these bacteria. Ethanol extract
(O.D.-1.38) showed more inhibition than other
extracts. Chloroform extract (O.D.-1.56) showed
moreinhibition than hexane extract (O.D.-1.62).
According to Anova table (Anova Table 4) due
to treatment F. Calculated value was 62.43,
whereasF. Tablevalue5%is3.84. So, it showed
significant results.

In case of Salmonella typhimurium (Table 1
and Fig. 1), al extract shows good inhibitory
effect with respect to control (O.D.-1.73) Maxi-
mum inhibition was found was case of water
extract (O.D.1.52). Ethanal extract (O.D.-1.59)
also showed good inhibitory effect but shows

less inhibition than water extract. Chloroform
extract (O.D.-1.70) and Hexane extract (O.D.-
1.69) showed very lessinhibition. According to
Anova table (Anova Table 5) due to treatment
F. Calculated value was 424.83, whereasF. Table
value 5% is 3.84. So, it showed significant re-
sults.

In case of Saphylococcus epidermidis (Table
1 and Fig. 1) in comparison to control (O.D.-
1.67), Water extract (O.D.-1.2) was showing
more inhibition than other extract. Ethanol ex-
tract (O.D.-1.34) was also showing good inhi-
bition. Chloroform extract (O.D.-1.58) was|east
effective and Hexane extract was showing re-
sistance. According toAnovatable (AnovaTable
6) due to treatment F. Calculated value was
3212.08, whereas F. Table value 5% is 3.84. So,
it showed significant results.

DISCUSSION

All the solvent extracts showed antibacterial
activity with varying behaviour. Some extracts

Table 3: Effect of all extract onP. aeruginosa by Broth dilution test

Source of variation df. SS M.SS F.Cal. F.Tab 5% Result
Dueto treatment 4 0.41 0.10 815.01 3.84 S
Duetoreplication 2 0.001 0.0007 5.73 4.46 NS
Duetoerror 8 0.001 0.0001

Total 14 0.41

Table 4: Effect of all extract onS. aureus by Broth dilution test

Source of variation d.f. SS M.SS. F.Cal. F.Tab 5% Result
Dueto treatment 4 0.03 0.009 62.43 3.84 S
Duetoreplication 2 0.001 0.0006 4.40 4.46 NS
Dueto error 8 0.001 0.0001

Total 14 0.039 0.002

Table 5 Effect of all extract onS. typhimurium by Broth dilution test

Source of variation df. SS M.SS F.Cal. F.Tab 5% Result
Dueto treatment 4 0.10 0.025 424.83 3.84 S
Duetoreplication 2 0.0002 0.0001 211 4.46 NS
Duetoerror 8 0.0004 0.00006

Total 14 0.102
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Table 6: Effect of all extract onS. epidermidis by Broth dilution test

Source of variation d.f. SS M.SS F.Cal. F.Tab 5% Result
Dueto treatment 4 0.51 0.128 3212.08 3.84 S
Duetoreplication 2 0.0001 0.00006 1.38 4.46 NS
Duetoerror 8 0.0003 0.00003

Total 14 0.51

showed antibacterial potential against particu-
lar bacteria but some extracts showed altered
behavior. The methanol extract of Coleus
barbatus showed antibacterial activity against
microorganisms at adose of 200 mg/ml. All the
solvent extracts showed antibacterial properties.
In Broth dilution only 100 ml concentration of
all extracts were used to determine antimicro-
bial activity. In case of E. coli, ethanol extract
showed maximum potency but in case of S.
aureus hexane extract showed maximum po-
tency. But only ethanolic leaf extract was giv-
ing good results against S. typhimurium and S
epidermidis. The whole plant except roots was
used to prepare the extracts. In Broth dilution
test we used only 100 ml concentration for these
bacteria. In case of S. epidermidis ethanolic ex-
tracts showed maximum potency. Chloroform
extracts showed resistance against most of the
pathogens.

In case of P. aeruginosa, it was showing re-
sistance against water extract. All other extracts
were showing good antibacterial properties etha-
nol extracts was showing best results. These all
bacteria are pathogenic so we can use Coleus
barbatus to prepare the medicine for cure of
these bacteria.

All observation and statistical data showed a
clear-cut view about the activity of different ex-
tracts. All extracts were effective against all of
these bacteria but only S. aureus was showing
resistance against hexane extract. Ethanol ex-
tract was showing very good inhibitory effect
against these bacteria. The results are in accor-
dance with previous studies (Palombo and
Semple 2001; Senthilkumar et al. 2010).
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