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as camapu or balaozinho in Brazil, belongs to Solanaceae. It is majorly distributed in
tropical and subtropical regions of the world. Physalis agulata possess wide range of
medicinal applications. Aim: The current study was framed out to evaluate the bactericidal
activity of Physagulin F isolated from fruit extracts of Physalis angulata. Methods: The assay
was conducted to assess the bactericidal activities of plant compounds through microtiter
plate method. Gram positive and gram negative strains were used. Results: Bactericidal
efficacy of Physagulin F was found high against Methicillin-resistant Staphylococcus aureus
and Bacillus subtilis. On the other hand, among Gram negative strains Escherichia coli was
noticed high susceptibility. The bactericidal activity of physagulin F was found high for first
3-12 hrs and followed by plateau in activity during the next 12-24 hrs. We have noticed that
for most of the screened bacterial strains, the susceptibility was initiated after 6 hrs.
whereas, some of the bacterial strains viz., MRSA, E. coli, B. Subtilis showed susceptibility
within 3 hrs of incubation Conclusion: The results from the current study are very
encouraging and indicate this compound should be studied more extensively to explore its
potential antioxidant and antiinflammatory properties as well
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1. INTRODUCTION

Physalis angulata, (Solanaceae), a branched annual shrub is
commonly known as camapu or baaozinho in Brazil,
belongs to Solanaceae.. It is majorly distributed in tropical
and subtropical regions of the world. Physalis agulata
possess wide range of medicina applications. The extracts
or infusion of this plant is used in the treatment of asthma,
hepatitis, malaria, dermatitis, rheumatism, anticancerous,
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are extensively used in the treatment of constipation, sores,
bails, cuts, intestinal and digestive problems.”® In vivo anti-
tumour activity of this plant extract was demonstrated in
mice®® Physalis angulata L is one of such medicinal plant
which is frequently used in the treatment of gonorrhea.’
Root aqueous extract of this plant is reported possess
antinociceptive activity.™

Methanol extracts of Physalis angulata reported significant
antiperidontic property, anti-inflammatory and
immunomodulatory activities. "2 This plant extracts also
used as anti-mutagenic, anti-leucemis and anti-spasmodic,
agents.™ In context to wide range of medicinal applications
of the crude extracts of this plant, it is urgent to determine
the biological activity of compounds isolated from Physalis
angulata. Hence, the current study was framed out to
evaluate the bactericidal activity of Physagulin F isolated
from fruit extracts of Physalis angulata.

2MATERIALSAND METHODS
2.1 Bacterial Strains
Gram positive Strains Methcillin- resistant Staphylococcus
aureus (MRSA, NCTC 13616), Bacillus subtilis (ATCC
6633), Bacillus cereus, (ATCC 14579) and Gram negative
strains Klebsiella pneumoniae (ATCC 43816), Escherichia
coli (ATCC 8739), Proteus vulgaris (ATCC 13315) were
procured from American Type Culture Collection, USA.
Methcillin- resistant Staphylococcus aureus was purchased
from Culture Collections, UK. All bacteria strains stored at
-80°C were streaked on Luria-Bertani (LB) agar plates (Hi-
media Laboratories, Mumbai, India) and incubated at 370C
for 20 to 24 h. A few isolated colonies were selected from
each plate and suspended in 5 ml of LB broth in sterile
culture vessel. The vessel was plugged with cotton and
incubated with gentle shaking (140 rpm) at 37°C for 20 h.
2.2 Preparation of Bacteriafor Bactericidal Assay
Culture (1 ml) of tested organisms were added separately to
a1.9-ml eppendorf tube, and the bacterial sedimentation was
achieved by centrifugation at <1000xg for 3 min. The pellet
was re-suspended using 1 ml of sterile PBS by gentle
aspiration in and out of atransfer pipette. The optical density
(OD) of the pellet was determined a 620 nm in
spectrophotometer. The OD at 620 of the sample was
adjusted approximately to 0.8-0.9 nm by the addition of
PBS. Ten micraliters of the diluted sample was subjected for
serid dilution with PBS, so that these dilutions would
produce approximately 1,500 to 2,000 bacteria per 50-ml
sample. The ODs of the samples results in 60 to 200 CFU/
mL.
2.3 Preparation of Compound Stocksand Their Dilutions
10, 000 mg of isolated compound was dissolved in one liter
of PBS. Further, 1 mL of this solution was diluted in 9 mL
of PBSto generate 1000 mg/L stock. This stock was used for
seria dilutions to produce the concentrations ranging from
0.1-200 mg/mL. Cefixime is used as positive control
(10pg/mL). Solubility of the standards was achieved by

adding few drops of saturated NaHCO3. The dilution of the
compounds was achieved by dissolving 1 mg of compound
in 1L of endotoxin free water. Further 1 mL of this dilution
was redissolved in 9 mL of endotoxin free water to produce
10 pg/L concentration and used in the study.

2.4 Deter mination of Bactericidal Activity

The assay was conducted to assess the bactericidal activities
of plant compounds through microtiter plate as described
previously elsewhere.'* The assay reaction mixture consisted
of PBS (50mM sodium phosphate, 150 mM NaCl [pH 7.0]),
the test compound at various concentrations and the bacterial
strains, were prepared in sterile 96-well microtiter plates
(Nunc, Inc). The wells are filled with 100ul diluted
Physagulin F in PBS and 50 pl of the diluted bacterial
strains. The wells were incubated with gentle shaking (140
rpm) at 370C for various incubation periods (0 (baseline), 2,
4, 8, 12, and 24 h) (time-kill studies) 24 h. For positive and
negative controls, a separate microtiter plate was prepared
and screened for each incubation time studied (0O, 2, 4, 8, 12,
and 24 h). Following incubation, a 20-ul aiquot from each
well was spotted at the top of a sguare plate containing
Nutrient agar medium. The plate was labeled and tapped
gently to facilitate the movement of the liquid. There were
approximately 200 cells in the spotted (20-ul) sample. Plates
were placed uncovered in biohood until the sample liquid
dried (ca. 10 min) and incubated overnight at 370C. The
experiments were performed in duplicate, and CFU for each
streak were enumerated after 24 h using a colony counter.
The number of CFU at each dilution of test compounds was
compared with the average of positive control value to
determine the percentage of bacteria killed per well. The
percentage of the bacteria killed was plotted graphically, and
the percentage of the test compound resulting decrease in the
number of CFU (1C50) was determined.

2.5 Statistical Analysis

Statistical Analysis Data were analyzed using analysis of
variance, followed by the Student’s t-test, and p > 0.05
indicated no significant difference between treatments. The
statistical software SAS version 9.0 was employed.

3.RESULTS
3.1 Bactericidal Assay
According to the results obtained, bactericidal efficacy of
physagulin F was found high against Methicillin-resistant
Saphylococcus aureus and Bacillus subtilis. On the other
hand, among Gram negative strains Escherichia coli was
noticed high susceptibility. Proteus vulgaris showed high
resistance at al concentrations of the test compound.
Bacillus cereus and Klebsiella pneumoniae showed moderate
susceptibility. The IC g, value of the compound against test
organism s presented as SEM valuesin Table 1.
3.2 Effect of Incubation Period on Bactericidal Activity
To find out the sensitivity of the bacterial strains, we have
conducted time-kill studies, where the test organisms are

incubated at different incubation time periods with test
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compound. According to the data of the investigation, we
have noticed that for most of the screened bacterial strains,
the susceptibility was initiated after 6 hrs. whereas, some of
the bacterial strains viz., MRSA, E. cali, B. Subtilis showed
susceptibility within 3 hrs of incubation. The bactericidal
activity of physagulin F was found high for first 3-12 hrs and
followed by plateau in activity during the next 12-24 hrs.
The results are shown in Graph 1.

Table 1. Mean and standard deviation of minimal inhibitory
concentration (M1C) values of Physagulin F and Cefixime against testd
bacterial strains
MRSA B.

Subtilis
Physagulin 2.91+ 1.5 4.63+ 2.02.17+1.03.16+1.9 2.18+0.9
F
Cefixme

B. cereusE.coli K .pneumoniae P.

wulgaris

0.91+.0.111.16+0.8 1.5+0.9 1.881+0.141.08+0.25
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Fig 1. Bactericidal activity of Physagulin F at different incubation
periods. Graph represents the significant reduction in number of
bacterial strainsfrom 4h-12 h.

4. DISCUSSION
In the previous article we have reported the isolation of
Physagulin F (Steroid lactone) from the fruits of Physalis
angulata fruit extracts. In continuation to the previous
investigation, the present study was framed to evaluate the
bactericidal efficacy of the physagulin F. Till the date there
no findings of bactericidal activity carried out from the crude
extracts or isolated compounds of Physalis angulata.
Therefore, for the first time here we represent bactericidal
activity of the compound isolated form physalis angulata
(Mullacd). Based on the results of the current study,
Physagulin F exhibited bactericidal activity against the
screened bacterial strains. However, the study noticed that
this compound possesses selective inhibition of bacterial
growth. This compound showed high activity against Gram
positive strains comparing to Gram negative strains. Among
the Gram negative strains Escherichia coli exhibited high
susceptibility nature, Klebsiella pneumonia showed
moderate susceptible. On the other hand Proteus vulgaris
was noticed high resistance towards test compound. The
selective inhibition property of Physagulin F was correlated
with the previously reported antibacterial activity of
steroidal lactones.”>® The high bactericidal mechanism of
this compound is probably accompanied to the absence of
OH at 27" Carbon of the compound.?*? It is also discussed

that 5,6 epoxide system of this compound attribute to high
antibacterial action. Most of the compounds isolated from
this Physalin angulata are Physalins (A, B, D and F) and
glycoside Myricetin-3-Oneohesperidoside and these were
reported significant anticancer activity on hepatoma, cervix
uteri, lung adenocarcinoma, leukemia and epidermoid
carcinoma cell lines®? ® The fruit extract of Physalis
angulata demonstrated antibacterial activity on various
Gram positive and Gram negative species. However, this
work requires proper scientific evaluation and documentary
reports to identify and prove as significant antibacterial
agents.®It has been also reported that the essentia oils
isolated from Physalis angulata exhibited significant
antibacterial activities against bacterial strains tested.?’
Physalin B isolated form fruit capsules of Physalin angulata
also reported high antimicrobial activities.® The results from
the current study are very encouraging and indicate this
compound should be studied more extensively to explore its
potential antioxidant and antiinflammatory properties as
well.

5. REFERENCES

1. Janudrio AH, Filho ER, Pietro RC, Kashima S, Sato
DN, Franca SC. antimycobacterial physalins from
Physalis angulata L. (Solanaceae). Phytother Res Aug
2002; 16: (5)445-448.

2. Pietro R, Kashi S, Sato DN, Januario AH, Franca SC
(2000). Antimycobacterial activities of Physalis
angulata L, Phytomedicine 2000; 7(4); 335-338.

3. Sateesh Pujari and Estari Mamidal. Anti-diabetic
activity of Physagulin-F isolated from Physalis angulata
fruits. The Ame J Sci & Med Res, 2015; 1(1):53-60.

4. LinYS, Chiang HC, Kan WS, Hone E, Shih SJ, Won
MH. Immunomodulatory activity of various fractions
derived from Physalis angulata L. extract. Am J Chin
Med 1992; 20(3-4): 233-243.

5. Soares MB, Bellintani MC, Ribeiro IM, Tomassini TC,
Ribeiro dos Santos R. Inhibition of macrophage
activation and lipopolysaccaride-induced death by seco-
steroids purified from Physalis angulata L. Eur J
Pharmacol Jan 2003; 459 (1): 107-112.

6. Song, Y., Manson, J. E., Buring, J. E., Howard, D. and
Simin Liu, S., Associations of dietary flavonoids with
risk of type 2 diabetes and markers of insulin resistance
and systemic inflammation in women: a prospective
study and cross-sectional analysis. J. Am.Coll. Nuitr.,
2005; 24(5): 376-384.

7. Sultana N, MA Hassan, Momtaz Begum, Mahbuba
Sultana. Physalis angulata L. (solanaceae) - A new
Angiospermic Record for Bangladesh. Bangladesh J
Bot.2008; 37(2):195-198.

8. Van Vakenburg JLCH, N Bunyapraphatsara,
editors. Medicinal and Poisonous Plants 2.Bogor,
Indonesiac Prosea Foundation. Plant Resources of
Southeast AsiaNo. 2002; 12 (2); 782.

2445

IO International Journal of Pharma Research and Health Sciences. All rights reserved



Int ] Pharma Res Health Sci. 2018; 6 (2): 2443-46

9.

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

Magalhaes H.I.F, Veras M.L, Torres M.R, Alves
A.P.N.N, Pessoa, O.D.L, Silveira E.R, Coastalotufo
L.V, De Moares M.O, Pessoa C.In-vitro and In-vivo
antitumour  activity of physalins Band D from
physalisangulata, J. Pharma. Pharmacol. 2006; 58 (2):
235-241.

Armando C, Herlinda M, Emilia M, Ericka C, Blanca
ES, Elsa J Eduado P and Guilleemo C.
Antigonorrhoeal activity of plants used in Guatemalafor
the treatment of sexually transmitted diseases J.
Ethnopharmacol. 1995; 48(2): 85-88.

Bastos G.N, Silveira A.J, Salgado C.G, Picanco-Diniz
D.L and Nascimento JL. Physadis angulata extract
exerts anti-inflammatory effects in rats by inhibiting
different pathways J. Ethnopharmacol. 2008; 118 (2):
246-251.

Jae-Seok Shim, Kyung-Min Park, Jae-Y oun Chung, Jae-
Kwan Hwang J. Food Sci. Nutrition (Nutraceuticals and
Food 2002; 172:215-218.

Freitas, T. de A.1; Rodrigues, A. C. da C. 1; Osuna, J.
T. A. Cultivation of Physdis angulata L. and
Anadenanthera colubrina [(Vell.) Brenan] Species of the
Brazilian semi-arid. Rev. Bras. Pl. Med., Botucatu,
2006; (8): .201-204.

Lambert RJ, Sakandanis PN, Coote PJ, Nychas GJ. A
study of the minimum inhibitory concentration and
mode of action of Oregano essentia oail, thymol and
carvaerol. J. Appl. Microbiol. 2001;91(3): 453-462.
Chiang HC, Jaw SM, Chen CF. Inhibitory effects of
physalin B and physalin F on various human leukemia
cellsin vitro. Anticancer Res 1992; 12 (4): 155-162.
Ismail N and Alam M. A novel cytotoxic falvonoid
glycoside from Physalis angulata. Fitoterapia 2001; 72
(6): 676-679.

Szu-ying Wu, Yann-Lii Leu, Yaling Chang, Tian-
Shung Wu, Ping-chung Kuo, Yu-Renliao, Che-ming
Teng, Shiow-Lin pan. Physalin F induces cell apoptosis
in Human Rena Carcinoma cells by Targeting NF-Ka
PPaB and Generating Reactive Oxygen Species, PLOS
One 2012; 7 (7): e-40727.

Osho, A, Adetunji, T, Fayemi S.O, Moronkola, D.O
Antimicrobial activity of essential oils of Physalis
angulata. L Afr J Tradit Complement Altern Med.
2010; 7(4):303-306.

Tomassini. Studies on antimicrobia activity, in vitro, of
Physalis angulata L. (Solanaceae) fraction and physalin
B bringing out the importance of assay determination.
Mem Inst Oswaldo Cruz, Rio de Janeiro 2005; 100(7):
779-782.

Kazushi Shingu, Yahara, Shoji, Nohara, Toshihiro,
Okabe, Hikaru. Three new withanolides, physagulins A,
B and C from Physais angulata L.Chemica &
Pharmaceutical Bulletin (tokyo) 1992; 40(8): 2088-
2091.

21

22.

23.

24,

25.

26.

27.

28.

Sethi P D, RavinderanP C, Sharma K B and Subramnian
SS.. Indian J pharm, 1974; 36: 122.

Efram, B S and Yarden A, Antibiot Chemother 1962;
12: 576.

Kohlumnezer, S. and Krupinska, J. Isolation of an
antibiotic substance (unsaturated lactine, from the leaves
of W somnifera. Disseratones Pharm. 1963; 14, 501-06.
Chatterjee S, Chakraborti S K and Antonie VChem
Abstract 1980; 83: 38210b.

Khan F Z, Saeed M A, Alam M, Chaudhary A R and
Ismail M, Biological studies of indigenous medicina
plants 111 Phytochemical and antimicrobial studies on
the non akaloidal cionstiduets of some solanaceous
fruit. J Fac Pharm Gazi 1993; 10; 105-15.

Sateesh Poojari, Raju Porika and Estari Mamidala.
Phytochemical Analysis and in Vitro Antidiabetic
Activities of Physalis angulata Fruit Extracts. National
Journal of Integrated Research in Medicine (NJRM)
2014; 5(2): 34-38.

Kurup P A. Studies on plant antibiotics: screening of
some Indian medicina plants J Sci Ind Res 1956; 15(6):
153-4.

Kurup P A, Naturwissenschaften, Inhibition of the
antibacterial activity of the unsaturated lactone
antibiotic from the leaves of Withania somnifera
1962;49: 469-70.

Conflict of Interest: None

Sour ce of Funding: Nil

2446

[TIIIIIO© International Journal of Pharma Research and Health Sciences. All rights reserved



