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ABSTRACT

permanentrecovery.

The main objective of this study was to analyse the rate of glucose transport across cell membrane in yeast cell
system in the presence of the ethanolic extract of Ipomoea carneaand Piper betel leaves and to neutralize the
bacterial endotoxin which causes wounds to the diabetic patient. Ipomoea carnea and Piper betel leaves has anti
diabetic property and collected from kurumbapalayam. The ethanolic extract of leaves was prepared to analyse the
phytochemical and antidiabetic activity done with the yeast cell system method. The lipopolysaccharide (LPS)
from E.coli was separated using chloroform-methanol solvents. The LPS was treated with the leaf extract and
monitored the neutralization of the E.coli toxin by SDS - PAGE method. The amount of glucose uptake was high
in mixture of both leaf extract. The leaf extract of both Ipomoea carnea and Piper betel mixture was neutralized
the LPS of E.coli. From this study we can reduce the adverse effect of allopathic medications and also acquire a

KEYWORDS: Ipomoea carnea, Piper betle, Diabetis, Bacterial endotoxin, Lipopolysaccharide.

INTRODUCTION

Ipomoea carneacontain variety of bioactive components
such as phenolic acid, alkaloids, flavonoids, coumarins
and sterols. Also having immense biological and
pharmacological activities as an anti inflammatory,
antioxidant activities anti diabetic, antimicrobial, wound
healing, immune  modulatory, antifungal and
hepatoprotective (Kamal et al., 2017).

Piper betle L. Piperaceae, a dioecious, annual creeper,
climbing by many small adventitious rootless, grows to a
height of about one m, generally grown in hotter and
damper parts of the country. It is extensively found in
damp forests and is propagated in India, Southeast Asia,
Vietnam, and China. P. betle L. contains a various
biologically active compounds and the variety of the
plant has different concentrations, season, and climate.
The pharmacological profile has shown antiplatelet, anti-
inflammatory effects as well as immune modulatory,
gastroprotective, and anti diabetic activity. The leaves
are given for gastric and lung disorders in children and
applied to purulent ulcers. They have a high content of
potassium nitrate (0.26-0.42%). Glucose, fructose,
maltose, and sucrose sugars are identified in betel leaves.
Extracts of P. betle L. are used for the treatment of

various ailments since ages due to its essential properties
such as antibacterial, antioxidant, anticancer,
andantiallergic. =~ Theaqueousandalcoholicextract  of
Epipremnumaureumwas determined to anti diabetic
activity using alloxan-induced diabetic rats. Flavonoids
might be producing the hypoglycemic effect by a
mechanism independent of insulin secretion, e.g., by the
inhibition of endogenous glucose production or by the
inhibition of intestinal glucose absorption. Hence, this
study was taken up to investigate the antidiabetic and
antioxidant activities of the P. betle L. in induced
diabetic fish. This is the first report to antidiabetic
activity of P. betleL. extract in induced fish model
(Perumal and Saravanabhavan, 2018).

Diabetes Mellitus is an established non - communicable
disease and often described as fourth or fifth leading
cause of mortality in high income countries. According
to world health organization the global prevalence of
diabetes is estimated to increase from 4% in 1995 to
5.4% by the year 2025 majorly in the developing
countries (Pitchaipillai and Ponniah, 2016).

Basically diabetes mellitus is classified into two types,
insulin dependent diabetes (type 1) and non- insulin
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dependent diabetes (type 2). Type 1diabetes is an
autoimmune disease  characterised by a local
inflammatory reaction in and around islets that is
followed by the selective destruction of insulin secreting
B — cells. Type 2 diabetes is characterised by peripheral
insulin resistance and impaired insulin secretion. In
modern medicine, there is still no satisfactory effective
drug or therapy to cure diabetes. However, there are
many synthetic drugs available as oral hypoglycaemic
agents and as to treat diabetes but continuous use of
synthetic drug cause severe side effects and highly
expensive (Shettar and Vedamurthy, 2016).

Endotoxin ac as a heat-stable, cell-associated material
isolated from Vibrio cholerue which induced toxic
reactions in guinea-pigs. This material to be clearly
distinguishable from the heat-labile exotoxins which are
secreted by bacteria. Endotoxin  consists  of
polysaccharides and a lipid part and, therefore, was
termed lipopolysaccharide (LPS). Both terms endotoxin
and LPS are used for the same molecule and thus
represent  synonyms.  Lipopolysaccharides  (LPS;
endotoxin) are cell wall constituents of most Gram-
negative bacteria. Despite being essential for bacterial
survival, as they shield the bacterium from cellular host
defense strategies, bile acids and hydrophobic
antibiotics, LPS play a prominent role in the infected
host during severe infections, trauma, and shock. The
presence of LPS in the bloodstream, as observed during
severe Gram- negative, bacterial infections (notably after
application of antibiotics) or possibly caused by
translocation of enterobacteria from the gut, leads to
various pathophysiological reactions such as fever,
leukopenia, tachycardia, tachypnoea, hypotension,
disseminated intravascular coagulation and multi-organ
failure. The resulting septic shock syndrome has a
mortality rate of 20-50% and causes approximately
100,000 deaths annually in the USA. On the other hand,
low doses of LPS are thought to be beneficial for the
host, e.g. by causing immune stimulation and enhanced
resistance to infections and malignancy. The harmful as
well as the beneficial host responses to LPS are mediated
by endogenous mediators, cytokines, which are released
by various cells, e.g. monocytes/macrophages, vascular
cells, polymorphonuclear cells and T cells, the most
important cytokine- producing being the cells of the
monocyte/macrophage lineage (Holst et al.,996).

MATERIALS AND METHODS

Sample Collection

The leaves of Ipomoea carneaand Piper betlecollected
from kurumpapalayam, Coimbatore district, Tamil Nadu,
India. The plant was identified and authenticated by
Botanical Survey of India. The water sample collected
from ukkadam lake, coimbatore district, Tamil Nadu,
India.100 ml water sample was collected and transferred
it into disposable sterilized test tubes. The pH of water
was tested by ph paper. After collection of sample the
test tubes were tightly closed to avoid other
contamination.

Extraction preparation

The ethanolic extract leaves of Ipomoea carneaand Piper
betlewas used for in vitro analysis. Leaves were cleaned,
dried in a hot air oven (50%: C) and then grinded into fine
powder in a grinder (Redfernet al., 2014). The powdered
plant material was subjected to sequential extraction by
soxhlet extraction method using soxheltapparatus.

Phytochemical analysis

Alkalods test (mayer test)

1 ml of sampleuse added to a few drop of mayer<s
reagent. Appearance of white @ale yellow color
precipitate indicates the presence of alkaloids in the
sample.

Flavonoids Test (H2So04)

To the sample 5 ml of dilute water was added in 2ml of
ammonium hydroxide ammonia solution and those were
added to a portion of the solution and 5ml of conc. amyl
alcohol aqueous filtrate also added. The samples were
made up to addition to concentrated H2SO4. A yellow
mark and left to react for 30 mins for colouration
observed in each extracts indicated the development.
This was measured at 505 nm, presence of flavonoids.

Proteins (Biuret Test)

1% of NaOH use added to 1 ml of extract and few drop
of 1% CuSo4 were then added. Blue purple or violet
pinkish color indicates the presence of proteins.

Tannins Test

To 1 ml of the extract, 2ml of 5% FeCI3 is added which
gives dark blue or greenish black color and a positive
tannin test.

Steroids Test (Salvski Test)

1 ml of test sample was dissolved in 1 ml of chloroform
and equal amount of conc. H2So04. Formation of bluish
red to cherry color in chloroform layer shows the
presence of steroids.

Saponin Test (Foam Test)
A small amount of extract was shaken with water and
observed for the presence of foam.

Anthocyanin Test

1 ml of plant extract was treated with 1 ml of 2N NaOH
then heated. Formation of bluish green color indicated
the presence of Anthocyanin.

Starch Test

To 1ml of iodine solution is mixed in 1 ml of extract,
formation of blue color indicated the presence of starch
in the extract.

Glycosides Test

To 1 ml of plant extract, 1 ml FeCl3(5%) , and equal
amount of acetic acid is added, then few drops of
H2sSo4 is added to the mixture Greenish blue color
indicates the presenceofglycosides.
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Phenols Test

1 ml of plant extract, when treated with few drops of
FeClI3 solution it gives blue green color and confirms the
presenceofphenols.

Terpinoids Test

2 ml of chloroform and 3 ml of conc. H2S04 was added
in 1ml of plant extract. A reddish brown precipitate at the
interface, confirmed the presence ofterpinoids.

Redusing Sugar Test (Benedic Test)

1 ml of benedic reagent was added to the 1 ml of plant
extract. Then the mixture was shaken well and placed in
water both for 10-15 minutes formation of reddish
precipitate indicates the presence of sugar in thesample.

In Vitro EvalutionOf Glucose Uptake By Yeast Cells
Bakers yeast was repeated washing by the use of
centrifugation (3,000xg, 5 min) method in distilled water
until the supernatant fluids were clear and 10% (v/v)
suspension was prepared in distilled water. Various
concentrations of extracts (1-5 mg/ml) were added to 1
ml of glucose solution (5, 10 and 25 mM) and further
incubated for 10 min at 37 %:C. Reaction was started by
adding 100ul of yeast suspension, vortex and further
incubation at 37 *:C for 60 min the tubes were
centrifuged (2,500x g, 5 min) and glucose was estimated
in the supernatant. Metformin was taken as standard anti
diabeticdrug used. The percentage of increase in glucose
uptake by yeast cells was calculatedby the following
formula:

[(Abscontrol-Abssample)/Abscontrol]x100

Activity% =

(Increase in glucoseuptake)

Where, Abs control is the absorbance of the control
(containing all reagents except the test sample) and Abs
sample is the absorbance of the test sample. Absorbance
was measure at 540 nm and all experiments were carried
out in triplicates.

Processing Of Water Sample

The water samples are streaked on prepared Eosin
Methylene Blue medium and incubate for 24 hours at
37°C. After the incubation microbial growth is present in
the plate Gram staining should be performed. Then
Biochemical tests (Hemrajet al., 2013) are should be
performed for confirmation of organism.

Extraction Of Lippopolysaccharide (Lps) By
Chloroform — Methanol Method: (Kalambheet al.,
2017)

Lipopolysachharide (LPS) was extracted by Chloroform-
methanol method. In brief, 200ml overnight grown broth
culture of E. coli was centrifuged at 3000 rpm at 40C for
30 minutes. The supernatant was discarded and the pellet
was re-suspended in two ml of 95% alcohol by vortexing
and then was centrifuged for 10 min at 2000 rpm. The
step was repeated four times. Finally the supernatant was
discarded and pellet was dried by placing the tube inside
hood to completely evaporate alcohol. The dried pellet
was re-suspended in one ml of 10 % EDTA (quantity
sufficient to dissolve a pellet) and was sonicated for 15
min. One ml of saturated methanol/chloroform (1:2
ratios) was added to bacterium- EDTA solution. The tube

Aqueous Extract

lid was covered by paraffin and kept on shaker for two
hours following 10 min centrifugation at 2000 rpm.
Three layers were formed; methanol, left biomass
including cell lysate and chloroform layer from top to
bottom. The biomass layer with cell lysate was discarded
and chloroform and methanol layers were separated and
poured into 50ml glass beaker to permit complete and
quick evaporation of methanol and chloroform layers.
The dried pellet thus obtained LPS. LPS pellet was
weighed and reconstituted in sterilized PBS (quantity
enough to dissolve a pellet completely) and stored at -
200C until furtherused.

SDS PAGE
Proteins are separated by SDS PAGE method described
in Roy and Kumar (2012).

RESULTS

In this study investigated the In vitro study of Ipomoea
carneaand Piper betel leaf extract mixture on
Antidiabetic and Bacterial Endotoxin Neutralization. The
Plants Ipomoea carnea(BSI/SRC/5/23/2020/Tech/529)
and  Piper betel (BSI/SRC/5/23/2020/Tech/528)
authenticated Botanical Survey of India, South Regional
Centre, T.N.A.U. Campus, Coimbatore.

Phytochemical analysis
The Phytochemical analysis should be performed for
aqueous extract and ethanol extract.

Table 5.1: Phytochemical analysis for aqueous extract of 1. carnea, and P. betle.

Compounds Ipomoea carnea Piper betle
Alkaloids Present Present
Flavonoids Present Present
Saponins Present I/Absent
Phenols Present Present
Glycosides Absent Present
Protein Present Present
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Reducing Sugar Absent IAbsent
/Anthocyanins and Betacyanins  |Absent IAbsent
Coumarins Present Present
Terpenoids Present Present
Steroids Absent Present

Eathanol Extract
Table 5.2: Phytochemical analysis for ethanol extract of 1. carneaand P. betle.

Compounds Ipomoea carnea [Piper betle
Alkaloids Absent IAbsent
Flavonoids Present Present
Saponins Absent IAbsent
Phenols Present IAbsent
Glycosides Present Present
Protein Absent Present
Reducing Sugar Absent IAbsent
I/Anthocyanins and Betacyanins  |Absent Present
Coumarins Present IAbsent
Terpenoids Present IAbsent
Steroids Absent I/Absent
The rate of glucose transport across cell membrane in Ipomoea carneaand Piper betlemixture sample (5

yeast cells system it was evidenced in Figure 5.1 — 5.3. mg/ml) exhibited maximum activity at all glucose
After the treatment of the yeast cells with the ethanolic concentrations and showed the maximum increase
extract of Ipomoea carnea and Piper betle, the glucose (86.12%) in the presence of at 25 mM glucose.

uptake was observed. The highest concentration of
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Fig. 5.1: Effect Of Extract Mixture On Glucose Uptake By Yeast Cells.
2 -
5

[== 20,81

Glucose uptake %

Metformin 1 2 3 4 5
Concentration (ml) of P.betle

—+— 5mM 10m 25m

Fig. 5.2: Effect Of P. betle Extract On Glucose Uptake By YeastCell.
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Fig. 5.3: effect of 1. carneaon glucose uptake by yeast cells.

Processing of water sample
The organisms are identified and confirmed by Gram
staining and Biochemical tests.

Table 5.3: The results of biochemical test analysis for E.coli.

TEST NAME RESULTS

Gram staining Gram negative

Shape Rod

Spore Non — Spore

Indole Test Positive

Methyl Red Test (MR) Positive

'VogesProskaure (VP) Negative

Citrate Test Negative

Triple Sugar Iron Agar (TSI) IAcid / Acid, Gas Positive
Carbohydrate Fermentation Test Ferment Lactose, Sucrose, Galactose

LPS Extraction

From the 100ml over night culture of E. coli the lippo
polysaccharide was extracted using Chloroform
Methanol Method. LPS pellet was weighed and
reconstituted in sterilized PBS (quantity enough to
dissolve a pellet completely) and stored at -200C until
further used.

Extraction and Purification Of Lippopolysaccharide
(LPS)

The amount of Lipopolysaccharide (LPS) obtained by
Chloroform-methanol method was0.078g.

Sodium-Dodecyl  Sulphate Polyacrylamide Gel
Electrophoresis (SDS-Page) Characterization Of
Lippopolysaccharide (LPS)

Lipopolysaccharide extracted by methanol chloroform
method, and the LPS was treated with Ipomoea carnea,
Piper betle, and its mixture. The obtained results indicate
that traditional application of Ipomoea carneaand Piper
betleleaves extracts. The SDS PAGE analysis of the
intraction between lippopolysaccharide and plant
extracts. The lippopolysaccharide and plant extracts was
treated with 1:1 ratio.

During electrophoresis endotoxin (LPS) separated into

10 kDa subunit. The Ipomoea carneaand Piper betleleaf
extracts cause changes in the toxin structure. Both plants
extract mixture cause the highest changes in the protein
bands, and more amount of protein bands are
disappeared when it treated with the mixture (Komiazyke
et al., 2019). Therefore, the plant extracts neutralize
bacterial endotoxin when it treated with plant.

M LPS LPE+PILPS+HR2 LPS+M

25

[+]

-.I'Hi!‘

175 - :
130

80

65  —

50 -
20—

Fig. 5.4: SDS PAGE.
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DISCUSSION

The mechanism of glucose transport across the yeast cell
membrane has been receiving attention as in vitro
screening method for hypoglycaemic effect of various
compounds/ medicinal plants (Maier et al., 2002).

Recent studies on the transport of non metabolizable
sugars and glycosides suggest that sugar transport across
the yeast cell membrane is mediated by stereospecific
membrane carriers. It is reported that in yeast cells
(Saccharomyces  cerevisiae) glucose transport s
extremely complex and it is generally agreed that
glucose is transported in yeast by a facilitated diffusion
process. Facilitated carriers are specific carriers that
transport solutes down the concentration gradient
highlighting that the effective transport is only attained if
there is removal of intracellular glucose (Ahamad and
Uroojet al., 2010 and Teusinket al., 1998).

The results of this study revealed that Ipomoea
carneaand Piper betleand its mixture of ethanol extracts
increased glucose uptake in yeast cells approximately (0—
90%) at various glucoseconcentrations.

The positive rates of the GNB culture results in the acute
ulcer wounds was mainly consisted 12.6% in
Escherichia coli. The specimens from chronic ulcer
wounds mainly had GNB (54.2%), of the infections.
Comparing the acute ulcer wounds with the chronic ulcer
wounds showed significant differences in the microbial
composition, with Pseudomonas aeruginosa(16.6%) the
most common GNB .35 specimens training result was
positive, positive rate of 52.2%. There one case was
identified to vancomycin resistant Enterococcus
faecalisamong the  Enterococcus  strains, and
Enterococcus faecalis was most susceptible to
tigecycline (100%) and ampicillin (100%), followed by
vancomycin (96.6%), penicillin G (96.6%), and linezolid
(86.2%). The susceptibilitie rate of Enterococcus
faecium to antibiotics such as vancomycin, linezolid, and
tigecyclinewere all100%.

The traditional and ethno medicinal literatures proved
that the plant is very effective and safe for medicinal
uses also. By using the reserve pharmacological
approaches innatural drug can be investigated from the
plant for various chronic diseases (Kumar and Priyanka,
2018). natural drug can be investigated from the plant for
various chronic diseases.

Ipomoea carneais a ethnic valuable plant and it is used in
a number of activities such as Glycosidase Inhibitory
Activities, Antioxidant Activity Anti Inflammatory
Activity, Anti diabetic Activity, Wound Healing Activity
Antimicrobial Activity, Immunomodulatory Activity,
Cardiovascular  Activity, abortifacient, Antifungal
Activity, Anticancer and Hepatoprotective Activity. The
Presence of many active chemical constituents which are
responsible for various pharmacological medicinal uses.
Hencelpomoea carneahas a leading role for the

development of noval efficacious drugs in future
(Sexenaet al., 2017). The extract of P. betel was effective
against both gram positive and gram negative bacteria
which suggest that the plant extract may possess broad
spectrum of antibiotic compounds or simply general
metabolic toxin (Akteret al., 2014).

Aqueous and ethanolic extract of leaves of Piper
betleindicated that the ethanolic extract of this plant
showed better antibacterial activity against B. subtilis, S.
aureus and E. coli (Balajiet al., 2011).

Ethanolic extract of Piper betle was more effective in
antidiabetic and antioxidant assays. So these could used
for the treatment of antidiabetic activity, for development
of new pharmaceutical formulations. (Perumal and
Saravanabhavan, 2017)

Bacically leaves compounds inhibit the toxins.
Flavonoids content reduce blood glucose and sugar level
and it enhance the humoral immunity. (Khan et al.,
2014)

This is one of the traditional method for treat the diabetic
mellitus. In this study Ipomoeacarneaand Piper betleleaf
extracts reduce the blood glucose level and it neutralize
the bacterial toxin level. Flavonoids content is very
essential for reduce blood glucose, phytochemical
analysis was performed to identify the flavonoid content.
When we treated with both Ipomoea carneaand
Piperbetleleaf extracts mixture it was more effective.
Yeast call glucose uptake method used for the
identification of antidiabetic activity of leaf extracts.
Choloroform methanol method was used to extract the
LPS and SDS PAGE method was used to determine the
toxin neutilaization property of leaf extracts.

CONCLUSION

The current epidemic of diabetes indicates the need of
proper and effective medications that are limited in their
potency to have many side effects. The analyzed plant
extracts are potential complements to standard
antidiabetic treatment, and the plant extracts were
neutralize the lippopolysaccharide of the E.coli which is
act as wound causing organisms indiabeticpatients.
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