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The invitro study was undertaken to identify the antibacterial activity
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and phytochemical analysis of ethanolic extract of Andrographis
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paniculata against uropathogens. A total of 100 urine samples were
collected from the suspected patients and were examined for the
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identification of bacteria by standard procedures. Of the 100 urine
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samples, 47 isolates were identified (gram positive and gram negative
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bacteria) viz., Escherichia coli 21(44.68%), Klebsiella pneumonia
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16(34.04%), Pseudomonas aeruginosa 5(10.63%), Proteus mirabilis
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3(6.38%) and Staphylococcus aureus 2(4.25%). The antibacterial
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activity of crude ethanolic extract of Andrographis paniculata was
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screened by disc diffusion method. The ethanolic extract shown
maximum inhibitory activity against Escherichia coli (21 mm),

Klebsiella pneumonia (23 mm), Pseudomonas aeruginosa (19 mm) and Staphylococcus
aureus (26 mm) but plant extract was fail to show the inhibitory activity against Proteus
mirabilis. The results of antibacterial activity of A. paniculata against selective resistant
isolates were compared with the results of standard antibiotics. The study result revealed that
the antibacterial properties of A. paniculata might be associated with the presence of
phytochemical constituents such as, flavonoids, steroids, terpenoids phenols, tannin, oils and
resins.
KEYWORDS: Urine, Andrographis paniculata, Phytoconstituents, Antibacterial activity,
Disc diffusion method.
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INTRODUCTION
Urinary tract infections (UTIs) are one of the most common microbial diseases encountered
in medical practice affecting people of all ages.[1] Urinary tract infections (UTIs) are a severe
public health problem and are caused by a range of pathogens, but most commonly by
Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis, Enterococcus faecalis and
Staphylococcus saprophyticus.[2] Worldwide, UTIs‟ prevalence was estimated to be around
150 million persons per year.[3] Although, most UTIs are self-limiting, improving without
treatment even when culture is positive, other poses dangerous health risk which if left
untreated may tend to spread up through the ureters, into the kidneys resulting in
pyelonephritis.[4] While not generally considered a cause of significant mortality, UTI do
represent an important cause of morbidity. Typical symptoms associated with UTI include
the triad of dysuria (painful urination), urgency (the enhanced desire to void the bladder) and
frequency (increased frequency of urination.[5] Although this infection affects both genders,
women are the most vulnerable may be due to their anatomy and reproductive physiology.
The prevalence also increases with advancing age, catheterization, sexual activity,
menopause and prostate problems.[6]
Antimicrobial resistance of urinary tract pathogens has increased worldwide. Almost all of
the synthetic drugs cause side effects and also most of the microbes developed resistant
against the synthetic drugs.[7] To alleviate this problem, medicinal plants are considered as an
important of potentially useful structure for the development of new chemotherapeutic
agents. Medicinal herbs are widely used with a greater number of people seeking remedies
and health approaches free from side effects caused by synthetic chemicals. Recently,
considerable attention has been paid to utilize eco-friendly and bio-friendly plant-based
products for the prevention and cure of different human diseases.[8] Andrographis paniculata,
commonly known as „King of Bitter, is a small, annual, branched and erect plant belongs to
the family Acanthaceae. It grows abundantly in south eastern Asia including India, Sri Lanka,
Java, Pakistan, Indonesia and Malaysia. It prefers to grow well in a diversity of habitats such
as moist, shady areas, hill slopes, plains, farms, seashores, waste lands and dry or wet lands.[9]
Various medicinal properties like choleretic, antidiarrhoeal, immunostimulant and
antiinflammatory have been attributed to this plant in the traditional system of Indian
medicine.[10] Further reported activities are hepatoprotective, antimalarial, antihypertensive,
antipyretic, antithrombotic and antidote for snake bites.[11] Therefore the present study has
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been extensively evaluated for the antimicrobial activity of Andrographis paniculata against
pathogenic organism isolated from the urine samples.
MATERIALS AND METHOD
Sources of microbial strains
The urine samples were collected from the Government Hospital, Salem, Tamil Nadu. The
collected isolates were examined for the identification of bacteria by the standard procedures.
Collection of plant materials
The whole plants of Andrographis paniculata was collected were collected from in and
around Salem District, Tamil Nadu. The plant material were cleaned with distilled water and
shade dried at room temperature. The shade dried plant material was powdered by using
electric blunder.
Extraction of Plant Materials
The plant materials were shade dried and pulverized. About 250g of powdered material was
packed in Soxhlet apparatus and subjected to continuous hot percolation for 8h using 450ml
of ethanol as solvent. All the extracts were concentrated under vacuum and dried in a
dessicator.
Preliminary phytochemical screening
The phytochemical studies were performed as described by Wagner and Harborne. The
presence of starch, glycosides, saponins, tannins, phenolic compounds, terpenoids, steroids
and flavonoids were analysed.[12,13]
Screening of antimicrobial activity- Disc diffusion method
Kirby-Bauer method was followed for disc diffusion methods.[14] In vitro antimicrobial
activity was screened by using Mueller Hinton Agar (MHA) obtained from Himedia
(Mumbai). The MHA plates were prepared by pouring 15 ml of molten media into sterile
petriplates. The plates were allowed to solidify for 5 min and 0.1 % inoculum suspension was
swabbed uniformly and the inoculum was allowed to dry for 5 min. The extracts were loaded
on 5 mm sterile individual discs and placed on the surface of medium and the compound was
allowed to diffuse for 5 min and the plates were kept for incubation at 37°C for 24 h.
Negative control was prepared using respective solvent. Tetracycline (10μg/disc) was used as
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positive control. At the end of incubation, inhibition zones formed around the disc were
measured with transparent ruler in millimeter.
RESULTS
Totally 100 non-repetitive urine samples were collected from the suspected patients of
Government Hospital, Salem, Tamil Nadu. The collected isolates were examined for the
identification of bacteria, based on microscopy, biochemical and cultural characters, 47 gram
positive and gram negative bacterial isolated were identified as Escherichia coli 21(44.68%),
Klebsiella pneumonia 16(34.04%), Pseudomonas aeruginosa 5(10.63%), Proteus mirabilis
3(6.38%) and Staphylococcus aureus 2(4.25%) from these urine samples (Table 1).
Table 1: Prevalence of bacterial isolates from urine sample.
S.no
1
2
3
4
5

Bacterial types
S. aureus
E.coli
K. pneumonia
P. aeruginosa
P. mirabilis
Total

Urine
Total no. of isolates (%)
2(4.25)
21(44.68)
16(34.04)
05(10.63)
03(6.38)
47

Phytochemical screening was done qualitatively using the ethanol extracts of A. paniculata.
The ethanolic extracts of this plant were subjected to various qualitative tests to identify the
phytoconstituents such as Flavonoids, Steroids, Terpenoids Phenols, Tannin, Oils and Resins
(Table 2).
Table 2: Preliminary Phytochemical analysis of A. paniculata (Ethanol).
Sl. No Phytoconstituents
1
2
3
4
5
6

Tannins
Phenol
Terpenoids
Steroids
Flavonoids
Oils and resins

A. Paniculata
Ethanolic extract
+
+
+
+
+
+

The antibacterial activity of crude ethanolic extract of A. paniculata were screened by disc
diffusion method against microorganisms was presented in Table 3. The results of
antibacterial activity of A. paniculata against selective resistant isolates were compared with
the results of standard antibiotics.
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Table 3: Antibacterial activity of ethanolic extract of A. paniculata.
Sl. No.
1
2
3
4
5

Microorganisms
S. aureus
E. coli
K. pneumonia
P. mirabilis
P. aeruginosa

Zone of inhibition (mm in diameter)
Standard antibiotics(mcg/disc)
Zone in mm A. paniculata
Amoxycillin/Clavulanic acid (30)
40
26
Ciprofloxacin (5)
30
21
Chloramphenicol (30)
30
23
Lomefloxacin (10)
25
Lomefloxacin (10)
30
19

DISCUSSION
Urinary tract infections (UTIs) are one of the most common microbial diseases encountered
in medical practice affecting people of all ages.[1] The ever-increasing bacterial resistance to
antibiotics is one of the most challenging tasks of all the medical issues which are being faced
by us today.[15] Medicinal plants are the prime sources of new medicines and may constitute
an alternative to the usual drugs. The involvement of gram negative enteric organisms that
commonly cause urinary tract infections, such as, E. coli, Klebsiella spp. and Proteus spp. [16]
Similarly, in the present study prevalence of gram negative bacteria [Escherichia coli
21(44.68%), Klebsiella pneumonia 16(34.04%), Pseudomonas aeruginosa 5(10.63%),
Proteus mirabilis 3(6.38%)] was higher than that of gram positive bacteria [Staphylococcus
aureus 2(4.25%)].
A study from India, it was found that E. coli was the most commonly grown organism
(64.3%), followed by S. aureus (21.4%) and K. pneumoniae (14.3%).[17] In the present study
among four different gram negative bacterial isolates, E. coli (44.68%) was identified as a
predominant spp. followed by K. pneumonia (34.04%), P. mirabilis (6.38%) and P.
aeruginosa (10.63%). Similarly, a study by Janifer et al. reported that, Escherichia coli
(71%), Klebsiella spp.(13.5%), Pseudomonas spp.(9%), Enterobacter spp.and Citrobacter sp
p. (2%) and non fermenting gram negative bacilli and the Proteus spp. (1%) from the UTI
patients.[18]
Different phytochemicals have been found to possess a wide range of activities, which may
help in protection against chronic diseases. In this study ethanolic extract of
A. paniculata revealed the presence of phytoconstituents such as flavonoids, steroids,
terpenoids phenols, tannin, oils and resins. Likewise, a prior study revealed that, the presence
of alkaloids, carbohydrates, saponin, protein, phytosterol, phenolic compounds, flavonoid and
glycoside in the ethanolic extract of A. paniculata.[19]
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In the present study ethanolic extract of A. paniculata showed the inhibitory activity against
E. coli, K. pneumonia, P. aeruginosa and S. aureus but fail to show the activity against P.
mirabilis. Comparatively, ethanolic extract of leaves exhibited antibacterial activity against
E. coli, S. aureus and B. subtilis and antifungal activity against C. albicans, A. niger and A.
flavus.[19] Contrarily, another study revealed that, methanolic extracts of A. paniculata at the
highest concentration showed the strongest bacterial inhibitory activity of other extracts.[20]
Mishra et al. reported that 75% methanol extract of A. paniculata leaves was found to be
active against S. aureus, E. faecalis and M. tuberculosis.[21]
CONCLUSION
The ethanolic plant extract of A. paniculata have great potential for the presence of inhibitory
compounds against bacteria. Therefore, the plant extract of A. paniculata can be used to treat
the urinary tract pathogens without any side effects. So, the present study result affirmed that
ethanolic extract of A. paniculata has antibaterial property. However, further studies needed
to ascertain the antimicrobial activity based on clinical trials.
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