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ABSTRACT

Genomic DNA fragmentation is the hallmark for cell death, unlike in eukaryotic
cell, DNA fragmentation in microorganisms is rarely evaluated. In the present
study the DNA fragmentation of microorganisms induced by the flavonoids and
glycosides from Caesalpinia coriaria (Jacq) Willd was carried out. The DNA
fragments were observed using Agarose gel electrophoresis. Degradation of
genomic DNA due to the activation of endonucleases is one of the early events of
bacterial destruction. This phenomenon was tested for the ability of Glycosides
and flavonoids compounds to induce the cleavage in whole cell’s DNA
fragmentation. Pathogenic bacteria like E.coli, Staphylococcus aureus and
Klebsiella pneumoniae were exposed to glycosides, flavonoids of Caesalpinia
coriaria, at 10, 20, 30, and 40 pg /ml concentration and incubated for 24 hours.
E.coli, Staphylococcus aureus and Klebsiella pneumonia when treated with the
glycoside and flavonoids extracts of Caesalpinia coriaria for 24 hours showed a
marked DNA fragmentation, and no fragmentation was observed in untreated cells.
The results confirmed that the antibacterials (flavonoids and glycosides can interact
with DNA of the bacteriamay play arolein intercalation or hydrogen bonding with
the stacking of nucleic acid bases and this may explain the inhibitory action on
DNA synthesis. Hence the C.coriaria possessed antibacterial potential against
these microorganisms.

I ntroduction

In India, around 17,000 species of higher
plants, 7500 are known for their medicinal
uses (Shiva, 1996). This proportion of
medicinal plants is the highest a any
country of the world for the existing flora of
that respective country. Ayurveda, the oldest
medicinal system in Indian sub-continent
has aone reported approximately 2000,
medicinal plant species, followed by Siddha
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age-old written document on herbal therapy
has reported on the production of 340 herbal
drugs and their indigenous uses (Prajapati et
al., 2003). In modern pharmacopeia,
approximately 25 % of drugs are derived
from plants and many others are synthetic
analogues built on prototype compounds
isolated from plant species (Rao et al.,
2004). The dependence on medicina plants
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is aso due to
(Cunningham, 1998).

cultural  preferences

India in its long history has accumulated a
rich body of empirical knowledge in the use
of medicina plants for the treatment of
various diseases. Chemical studies of Indian
medicinal plants provide a valuable material
base for the discovery and development of
new drugs of natural origin (Qin and Xu,
1998). In contrast to the synthetic drugs,
antimicrobial of plant origin are not
associated with many side effects and have
enormous therapeutic ability to heal many
diseases (Iwu et al., 1999).

Numerous research works have been
identified compounds within herbal plants
that are effective antibiotics (Basile et al.,
2000). Traditiona healing systems around
the world that utilize herbal remedies are an
important source for the discovery of new
antibiotics (Okpekon et al., 2004) still there
are evidences that some traditional remedies
have aready produced that are effective
against antibiotic-resistant strains of bacteria
(Kone et al., 2004). The results of this
indicate the need for further research into
traditional health systems (Romero et al.,
2005).

The study aso facilitates pharmacological
values leading to synthesis of a more potent
drug with reduced toxicity (Ebana et al.,
1991;, Manna and Abalaka, 2000).
Antimicrobial activites of many plants have
been reported by the researchers. The
antimicrobial activities of medicinal plants
can be attributed to the secondary
metabolites such as akaloids, flavonoids,
tannins, terpenoids etc. that are present in
these plants (Sher, 2009).

The mechanism of antimicrobial action of
plant secondary metabolites is not fully
understood but several studies have been
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conducted in this direction. Flavonoids may
act through inhibiting  cytoplasmic
membrane function as well as by inhibiting
of DNA gyrase and p-hydroxyacyl-acyl
carrier  protein  dehydratase  activities
(Cushnie and Lamb, 2005; Zhang et a.,
2008); the isoflavone genistein was able to
change cell morphology (formation of
filamentous cells) and inhibited the
synthesis of DNA and RNA of Vibrio
harveyi (Ulanowska et al., 2006).

It has been suggested that terpenes promote
membrane disruption; coumarins cause
reduction in cell respiration and tannins act
on microorganism membranes as well as
bind to polysaccharides or enzymes
promoting inactivation (Ya et L., 1988;
Cowan, 1999).

Materialsand M ethods
Bacterial strains

Standard strains- Escherichia coli MTTC
443, Methicillin resistant Saphylococcus
aureus, Klebsiella pneumoniae(Clinical
Isolate) were used for the assay, and they
were maintained for further study.

Chemicals and reagents

All the chemicals and reagents for the
project used were purchased from Hi-Media,
Merck, Qualigens and Loba chemie.

Plant sample collection

The Sample leaves of Caesalpinia coriaria
were collected form Captain Srinivasa Murti
Drug and Ayurveda Research Institute,
Chennai and were identified from Dr.
Jayaraman. The samples were alowed to
dry under the shade completely. The leaves
were ground into powder which was used
for further extraction.
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Extract preparation

About 1 kg of dry sample powder was
weighed and macerated with 1000 ml of
ethanol solvent and kept overnight in shaker.
The extract was collected after filtration
using Whatmann No. 1 filter paper and was
stored. 1000 ml of solvent was added to the
residual mixture and incubated in shaker for
24 hours and the extracts were collected
again using Whatmann No.l1 filter paper.
This procedure was repeated again and the
extracts were evaporated below 40 ° C,
which was used for further pytochemicals
extract preparations.

Extraction of flavonoids
(Amal et ., 2009).

The ethanol extract powder was defatted
with petroleum ether (40-60°C). The extract
was then percolated with methanol until
exhaustion at 40°C by rotary evaporator.
The condensed was partition using
ethylacetate. This ethylacetate extraction
contained crude flavonoids (Ama et al.,
2009).

Extraction of glycosides (Ayaet al., 2011).

The ethanol extract powder were extracted
three times with methanol at 25 °C for 24
hours and then concentrated in vacuum. The
extract was washed with n-hexane and then
the methanol layer was further concentrated
to a gummy mass. The later was suspended
with water and extracted with equal volume
of ethyl acetate to give glycosides extract of
the plant (Ayaet al., 2011).

Characterization of phytoconstituents
from the leaves of C.coriaria (Gaw et dl.,
2002; Srivastavaet a., 2004)

The partial characterization of the different
phytoconstituents of C.coriaria was done on
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precoated silica gel TLC plates (Merck,
USA). The efficient solvent system used for
the flavonoids and glycosides was as
follows:

1. Flavonoid Extract: Ethyl acetate: formic
acid: acetic acid and water in 10:1.1:1.1:2.7
ratio.

2. Glycoside  extract: Chloroform,
ethylacetate, methanol and water in
1.5:4:2.2:1 ratio

The developed chromatogram plates were
viewed under UV 240nm and 360 nm and
day light (Gaw et a., 2002; Srivastavaet al.,
2004)

DNA fragmentation Sambrook et al.,
(1989)

Sambrook et al., (1989) method followed for
the isolation of DNA from pathogenic
bacteria were washed three times with cold
(4°'C) phosphate buffered saline (PBS) and
were formed into pellets by centrifugation at
1,500 rpm for 5 min. They are resuspended
in cold TE buffer (10 mM TrissHCL, 1 mM
EDTA, pH 8) to final concentration 5 x 10’
cells per ml. Then one volume of the cells
were mixed with 10 volumes of lysis buffer
(10mM Tris, 100 mM EDTA, 0.5% SDS,pH
8) for 1 hr at 37°C . Proteinase K was added
to the lysed cellsin afina concentration 0.1
mg/ml and the incubation was continued for
3hrsat 56 °C.

The lysates were cooled to room
temperature and DNA was precipitated by
adding NaCl to a fina concentration 5%
together with two volumes of cold(-20 °C)
ethanol. The DNA pellet was washed in
cooled 70% ethanol. The DNA isolated from
5X 10’ cells was redissolved in 5 ml of lysis
buffer and was mixed with 3 ml of the
chloroform-iso-amylalcohol (3:1) mixture.
Then centrifugation was conducted at 3,000
rpm for 20 min, the upper DNA-containing
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layer was carefully removed and re-
suspended in ¥2 volume of the chloroform-
iso-amyl alcohol (3:1) mixture. After this
centrifugation was conducted again at 3,000
rom for 20 min and the supernatant was
removed. NaCl was added to a find
concentration 5% together with two volumes
of cold ethanol. The precipitated DNA was
wahed twice in 70% ethanol, air-dried, and
dissolved in 10mM TE buffer (pH 7.5). The
optical density of DNA solution was
measured at 260 nm and 280 nm, and the
ratio OD 260 nm/280 nm was cal culated and
shown to be more than 1.8. Equal quantity
of DNA was electrophoresed in 15 g/L
agarose gels and stained with ethidium
bromide (5ml/L) for 2hr at 80 V. Ladder
formation of oligonucleosomal DNA
fragmentation was detected under UV light.

Results and Discussion

Degradation of genomic DNA, due to
activation ofendonuclease, is one of the
early events of bacterial destruction. This
phenomenon was tested for the ability of
Glycosides and flavonoids compounds to
induce the cleavage in whole cell’s DNA
fragmentation. Pathogenic bacteria like
E.coli, Saphylococcus aureus and
Klebsiella pneumoniae were exposed to
glycosides, flavonoids of Caesalpinia
coriaria, a 10, 20, 30, and 40 pg /ml
concentration and incubated for 24 hours.
E.coli, Saphylococcus aureus and
Klebsiella pneumonia when treated with the
glycoside and flavonoids extracts of
Caesalpinia coriaria for 24 hours showed a
marked DNA fragmentation, and no
fragmentation was observed in untreated
cels(Fig 1,2,3 & 4).

Fragmentation of genomic DNA of
pathogenic bacteria by the antibacterials

Influence of glycosides and flavonoids of
Caesalpinia coriaria — against the genomic
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DNA of pathogenic organism agar gel
electrophoresis was performed. The results
confirmed that the antibacterials can interact
with DNA of the bacteria. This may be due
to damage of cell wal membrane that
caused leakage of cytoplasmic content from
the cells.

The antibacterials aso inhibited the
respiration of cells by inhibiting the
respiratory chain dehydrogenase as well.
This compound may cause damage on the
DNA, resulting in less of replication and
mutation of base pair of pathogenic bacteria
thereby inhibiting bacteria growth.

This study is simple and easy evaluation
method of detection of DNA damage, repair
well as deah of bacteria cdls,
chromosomal DNA fragmentation may be
direct or indirect outcome of bacterial death.
In early studies, E.coli cellss DNA damage
exposed to H,O, or antibiotics was also
detected (Jose et al, 1994).

In a study by Mori and colleagues showed
that DNA synthesis was strongly inhibited
by flavonoids in Proteus vulgaris, whilst
RNA synthesis was most affected in
Saureus (Mori., 1987). The authors
suggested that the B ring of flavonoids may
play a role in intercalation or hydrogen
bonding with the stacking of nucleic acid
bases and that this may explain the
inhibitory action on DNA and RNA
synthesis (Mori., 1987). Ohemeng et a
screened 14 flavonoids of varying structure
for inhibitory activity against Escherichia
coli DNA gyrase and for antibacterial
activity against Staphylococcus epidermis,
Saureus, E.coli, Typhimurium and
Semotrophomonas maltophilia (Ohemeng
et a., 1993). More recently Palper and
colleagues reported that quercetin binds to
the Gyr B subsunit of E.coli DNA gyrase
and inhibits the enzymes ATPase
activity(Palper et a., 2003).
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Figure.1l DNA fragmentation induced by the glycosides and flavonoids from C.coriaria

Figure.2 DNA fragmentation induced by the glycosides and flavonoids from C.coriaria
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Figure.3 DNA fragmentation induced by the glycosides and flavonoids from C.coriaria

Figure.4 DNA fragmentation induced by the glycosides and flavonoids from C.coriaria

Enzyme binding was demonstrated by Ohemeng et al and supports the suggestion
isolating E.coli DNA gyrase and that quercitin antibacterial activity against
measuring quercetin fluorescence in the E.coli may be atleast partially attributable
presence and absence of the gyrase to inhibition of DNA gyrase.

subunits. This work supports that
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To learn about a possible mechanism of
antibacterial  activity of the plant
phytochemical flavonoids and glycosides
from C.coriaria which caused a serve
inhibition of Escherichia coli, Methicillin
resistant Saphylococcus aureus, and
Klebsiella pneumoniae in a dose- response
manner? In conclusion it was evident that
the glycosides and flavonoids interfere
with the nucleic acid system at severd
different levels, thereby preventing the
DNA from functioning as proper template.

Effect of flavonoids and glycosides from
C.coriaria were found to be effective
against E.coli, Saureus and K.pnuemoniae
at the concentration of 10-20 pug/ml. The
identified compound is to be proceed for
the structural analysis and can be
recommended in the pharmaceutical
industry.

Acknowledgements

We thank Tamil Nadu State Council
for Science and Technology, DOTE
Campus, Chennai - 600 025, India
under Students Project Scheme -2014 -
BS-17 for granting the fund and
supporting this project.

References

Amadl M.Y.M., Ahmed |.K. and
Mahmoud A.S. 2009. Isolation,
structural  elucidation of flavonoid
constituents from Leptadenia
pyrotechnica and evaluation of their
toxicity and antitumor activity.
Pharmaceutical Biology.47(6): 539-
552.

Aya H., Katsuyoshi M., Hideaki O.and
Yoshio T. (2011). Flavonol glycosides
from from the leaves of Indigofera
zollingeriana. J. Nat Med. Pp. 65: 360.

Basile A., Sorbo S., Giordano S., Ricciardi

L., Ferara S, Montesano D.,
CASTALDO Cobianchi R., Vuotto
ML. and Ferrara L. (2000).
Antibacterial and allelopathic activity
of extract from Castanea sativa leaves.
Fitot. 71: pp.110-116.

Cowan mm. (1999). Plant products as
antimicrobial agents. Clin. Microbial.
Rev. 12: pp.564-582

Cunningham Ab. (1998). Medicinal plants
and substainable trade. In Medicinal
plants: A Global Heritage.
Proceedings of the International
conference on medicinal plants for
survival New Delhi: Internat. Deve.
Rese. Cent. Pp.109-121.

Cushnie TP. And Lamp AJ. (2005).
Antimicrobial activity of flavonoids.
Inter. J. of Antimicro. Agents. 26: pp.
343-356

Ebana RUB., Madunagu BE., Ekpe ED.
And Otung I.N. (1991):
Micraobiological exploitation  of
cardiac glycoside and alkoids from
Garcinia kola, Borrertia ocymoides,
kola nitida and Citrus aurantifolia. J.
Appl. Biotech. 71:pp. 398-401.

Gaw LJ., Jager AK. And Staden J.V.
(2002). Variation in antibacteria
activity of Schotia species. S. Afr.J.
Bot. 68.pp.41-46.

Iwu MM., Dunkan AR. And Okunji CO.
(1999). New Antibacterials of Plant
Origin. In: Janik J. (ed): perspectives
on New Crops and New Uses. ASHS
Press, Alexandria, VA: pp.457-462.
Okepton T., Yolou S., Gleye C,
Roblot F., Loiseau P., Bories C.,
Grellier F., Frappier F., Lnurens A.
and Hocoguemiller R. (2004).
Antiparasitic activities of medicinal
plants used in Ivory Coast. J.
Ethnopharmacol. 90:pp.91-97.

Jones GA., McAllister TA., Muir AD.
and Cheng KJ. (1994). Effects of
sainfoin (Onobrychis viciifolia scop.)



Int.J.Curr.Microbiol.App.Sci (2014) 3(12): 666-673

condensed tannins on growth and
proteolysis by four strains of rumina
bacteria. Appl. Environ. Microbiol.
60: pp. 1374—1378.

Kone WM., Kmanzi Atindehou K.,
Terreau C., Hostettmann k., Traore D.
and Dosso M.(2004). Traditional
medicine in North Cote-d’lvoire
screening of 50 medicinal plants for
antibacterial activity.
J.Ethnopharmacol. 93:pp.43-49.

Manna A. and Abalaka M.E (2000);
Preliminary screening of the various
extracts ofPhysalis angulate (L). for
antimicrobial activities. Spectrum J.
77:PP.19-125.

Mori A, Nishino C, Enoki N, Tawata S.
Antibacterial activity and mode of
action of plant flavonoids against
Proteus vulgaris and staphylococcus
aureus. Phytochemistry
1987;26:2231—A4.

Ohemeng KA, Schwender CF, Fu KP,
Barrett JF. Dna gyrase inhibitory and
antibacterial activity of some flavones
(1). Bioorg Med Chem Lett
1993;3:225—30.

Prajapati ND., Purohit SS., Sharma AK
and Kumar T. (2003). A Handbook of
Medicina plants. Jodhpur: Agrobios.

Qin GW. And Xu RS. (1998). Recent
advances on bioactive natural products
from chinese medicina plants. Med.
Res. Rev. 18: pp.375-382.

Rao MR., Palada MC. And Becker BN.
(2004). Medicina and aromatic plants
in agro-forestry systems. Agrofore.
Sys. 61:pp.107-122.

Romero CD., Chopin SF., Buck G,
Martinez E., Garcia M. and Bixby L.
(2005): Antibacterial properties of
common herbal remedies of the
southwest. J.Ethnopharmacol.
99:pp.253-257.

673

Sambrook J. Fritsch EF. And Maniatis T.
(1989). [IMolecular cloning: a
laboratory manual”, 2™ ed., Cold
Spring Harbor Laboratory Press, New
Y ork.

Sher A. (2009). Antimicrobial activity of
natural products from medicinal plants
. Goma.l.J. Med. Sci. 7(1):pp. 72-78.

Srivastava J., Lambert J, and Vietmeyer N.
(1996). Medicinal plants:. An
expznding role in development. World
Bank Technical Paper. No.320.

Ulanowska K., Tkaczyk A., Konopa G.
and Wegrzyn G. (2006). Differential
antibacterial  activity of genistein
arising from globa inhibition of
DNA,RNA and protein synthesis in
some bacteria strains.  Archi.  Of
Microbio. 184: pp.271-278.

Ya C., Gaffney SH., Lilley TH. And
Hadam E. (1988). Carbohydrate-
polyphenol complexation. In:

Hemingway RW, Karchesy JJ, eds.
Chemi and signify of conden. Tan.
New York, NY: Plenum Press.
Pp.553.

Zhang L., Kong Y., Wu D., Zhang H., Wu
J., Ding J,, Hu L., Jiang H. and Shen
X. (2008). Three flavonoids targeting
the B-hydroxyacyl-acyl carrier protein
dehydratase from Helicobacter pylori;
Crystal structure characterization with
enzymatic inhibition assay. Prote. Sci.
17;pp.1971-1978.



