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ABSTRACT

Objective: The present study was undertaken to assess the a-amylase inhibitory activity and antidiabetic experimental catfish model and antioxidant
properties of Piper betle L. ethanolic extract.

Methods: The phytochemical analysis of Piper betle L. ethanolic extract was performed. The Piper betle L. ethanolic extract was tested for their
inhibitory effect on the a-amylase assay, which compared to the control, acarbose. The absorbance was read at 540 nm using a spectrophotometer, and
IC,, values were calculated. In this present investigation, diabetes mellitus was induced in catfish, Clarias gariepinus by epaxial musculature injection
to glucose and standard drug, Metformin hydrochloride. After 24-h incubation, the treated fishes were dissected, and the blood, liver, tissue samples,
and epaxial musculature regions were collected. In addition, the antioxidant properties of PBE were determined by 2,2-diphenyl-1-picrylhydrazyl
radical scavenging and 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) radical scavenging assays.

Results: The phytochemical screening of PBE revealed the presence of alkaloid, flavonoids, tannins, phenol, glycosides, sterols, saponins, and quinines.
Also, the values of (ug/ml) 3.038 and 7.672 a-amylase enzyme inhibition were excellent activity when compared to the acarbose. And, elevated the
glucose level (mg/dl) was estimated in blood 1.9+0.35, liver 0.5+0.25, tissue 0.2+0.25, and epaxial musculature 0.8+0.2 after 24-h incubation. The
antioxidant effect of maximum activity was found in PBE IC,, values (ug/ml) of DPPH and ABTS were 9.362 and 6.606, respectively.

Conclusions: In this studies might be responsible for the P. betle L. was used as the new source of antidiabetic and antioxidant agents.
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INTRODUCTION

Diabetes mellitus is a chronic metabolic disorder, is one of the most
important problems in public health nowadays [1,2]. It is characterized
by high levels of glucose in the blood due to the impaired secretion of
insulin insensitivity [3]. A globally around 4% population was affecting
and could be predictable to increase by 5.4% in 2025. Worldwide the
number of adults suffering from diabetes will increase from 194 million
in 2003 to nearly 380 million in 2030 [4]. Currently, the available therapy
for diabetes includes insulin and various oral antidiabetic agents such
as sulfonylureas, thiazolidinediones, and a-glucosidase inhibitors
etc. Hence antidiabetic drug discovery has shifted to focus on natural
product and plant sources having minimal side effects. Plants have
played a major role in the new therapeutic agents for the antidiabetic
drug [5]. Experimental animal models are one of the best strategies
for the understanding of the pathophysiology of any disease to design
and develop the drugs for its treatment [6]. Numerous animal models
have been developed over the past few decades for studying diabetes
mellitus and testing antidiabetic agents that include chemical, surgical,
and genetic manipulations [7,8]. One of the most potent methods to
induce experimental diabetes mellitus is chemical induction by alloxan
and metformin hydrochloride. It is a well-known diabetogenic agent that
isused to induce Type I and Type Il diabetes in experimental animals [9].

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 [10]. P betle L. contains a wide variety of biologically
active compounds whose concentration depends on the variety of the
plant, season, and climate. The pharmacological profile has shown

antiplatelet, anti-inflammatory effects as well as immunomodulatory,
gastroprotective, and antidiabetic activity [11]. 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%). The sugars
identified in betel leaves include glucose, fructose, maltose, and sucrose.
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, and antiallergic [12,13]. The antidiabetic activity of the
aqueous and alcoholic extract of Epipremnum aureum was determined
by 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 [14]. Hence, this present
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. betle L. extract in induced fish model.

MATERIALS AND METHODS

Collection

P. betle L. leaves were collected from Tirunelveli District, Tamil
Nadu. The samples were washed thoroughly with tap water and then
distilled water to remove the debris and then shadow dried for 2
weeks. The samples were preserved in 4% formalin and all the sample
specimens were kept in our research laboratory for further study. The
samples were observed by macro- and microscopic analyses [15].
Finally, the samples were powdered using an electric blender. The
adult catfish, Clarias gariepinus (body weight 180-190 g and length
15-20 cm), was procured from the commercial source. Animals were
maintained under the controlled laboratory conditions of light and
temperature and were fed with laboratory food (CIBA, Chennai) as
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followed by [16]. The catfish, C. gariepinus, was identified by macro-
and microscopic analyses [17,18]. All the reagents and chemicals
were of analytical grade and purchased from HiMedia, India, and local
suppliers Chennai.

Preparation of P. betle ethanolic extract

10 g of dried powered material was extracted with 100 ml ethanol using
Soxhlet apparatus. The ethanol extract was concentrated by rotary
evaporator. Finally, the collected extract was stored at 4°C.

Phytochemical screening
The samples P betle L. ethanol extracted (PBE) were subjected to
preliminary phytochemical screening as described by [19].

In vitro antidiabetic activity of a-amylase assay

The a-amylase activity of PBE was measured according to the modified
method of [20]. The a-amylase was dissolved in phosphate-buffer
saline (0.02 mol/l, pH 6.8) at a concentration of 0.1 mg/ml. The
various concentrations of sample solutions (3.125, 6.25, 12.5, 25, 50,
and 100 pg/ml) were mixed with the a-amylase solution (0.25 ml) and
incubated at 37°C for 5 min. Then, the reaction was initiated by adding
0.5 ml 1.0% (w/v) starch substrate solution to the incubation medium.
After incubation at 37°C for 3 min, the reaction was stopped by adding
0.5 ml reagent (1% dinitrosalicylic acid, 0.05% Na,SO3, and 1% NaOH
solution) to the reaction mixture and boiling at 100°C for 5 min. After
cooling to room temperature, the absorbance (Abs) at 540 nm was
recorded by a spectrophotometer. The inhibition percentage was
calculated by the following equation: Inhibition (%)=[(Abs1 - Abs2)/
Abs1]x100

Where, Abs1 is the sample and Abs2 is the control.

In vivo antidiabetic activity of glucose-induced fish (ortho-
toluidine method)

The in vivo study was performed in Clarias gariepinus (catfish)
purchased from Kunnavakkam, Kanchipuram, Tamil Nadu, and slightly
modified procedure by [21]. The fish sample was maintained under
laboratory condition. The glucose, metformin hydrochloride, and
ethanolic extract of P betle L. were prepared and the concentration
ranging from 200 mg/ml.

Preparation of test sample

The blood samples were directly centrifuged at 3000 rpm for 10 min
and the serum was collected. The other tissue samples were separately
grinded using normal saline. The suspension was centrifuged and the
supernatants were separately collected. 100 pl of blood serum and
supernatant were taken in separate test tubes and was made up to 5
ml of distilled water. The four groups (3 fish each) were taken. Group 1:
Control - the fishes were dissected, and the blood, liver, tissue, and
epaxial musculature samples were collected. Group 2: Fish injected
with glucose (diabetic control). 200 mg of glucose was dissolved in
sterile distilled water and injected into the epaxial musculature. After
3 h, the fishes were dissected and the blood, liver, tissue, and epaxial
musculature were collected. Group 3: Fish injected with glucose
and metformin hydrochloride. 200 mg of glucose was dissolved in
sterile water and injected into the epaxial musculature region. After
3-h incubation, 1 ml of standard drug (metformin hydrochloride)
was injected. The injected fishes were observed for 24 h and the
treated fishes were dissected and the blood, liver, tissue, and epaxial
musculature samples were collected. Group 4: Fish injected with
glucose and plant extract. 200 mg of glucose was dissolved in sterile
water and injected into the epaxial musculature. After 3-h incubation,
1 ml of extract was injected. The injected fishes were observed for 24 h
and the treated fishes were dissected and the blood, liver, tissue, and
epaxial musculature were collected. The distilled water was added to
make up all the test tubes with 5 ml. 5 ml of ortho-toluidine reagent
was added to all the test tubes, shaken well, and heated in a boiling
water bath for 20 min, till a bluish green color develops. The tubes were
cooled and Abs was read at 660 nm using the spectrophotometer.
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Antioxidant activity

DPPH (2, 2-diphenyl-1-picrylhydrazyl) radical scavenging assay
DPPH (2, 2-diphenyl-1-picrylhydrazyl) radical scavenging assay of
PBE was modified method described by [22]. In brief, 0.135 mM DPPH
was prepared in methanol. Different concentration of extract (1, 5, 10,
20, 50, and 100 pg/ml) was mixed with 1.9 ml of DPPH solution and
was kept at room temperature for 30 min. The Abs of the mixture was
measured at 517 nm. The ability of plant extract to scavenge DPPH
radical and control was calculated from the following formula:

% DPPH inhibition=[(OD of control - OD of test)/(OD of control)]x100.

ABTS (2, 2’-Azino-Bis (3-Ethylbenzothiazoline-6-Sulphonic acid)
radical scavenging assay

ABTS (2, 2’-Azino-Bis (3-Ethylbenzothiazoline-6-Sulphonic acid)
radical scavenging assay of PBE was performed according to the method
of [23]. The ABTS (7 mM, 25 ml in deionized water) stock solution was
prepared with potassium persulfate (K25208) (140 mM, 440 ul). The
different concentrations of the extracts (1, 5, 10, 20, 50, and 100 pg/ml)
were mixed with the ABTS working solution (1.9 ml) and the reaction
mixture was allowed to stand at room temperature for 20 min; then,
the Abs was measured using an ultraviolet-visible spectrophotometer
at 734 nm. The radical scavenging activity was given as ABTS radical
scavenging effect was calculated by the equation:

ABTS radical scavenging effect (%) = [(AO - A1)/A0]x100
Where, A0 is the control; Al is the test

Statistical analysis
The activity of PBE was measured by the inhibitory concentration (IC,,)
values that were calculated using GraphPad Prism version 5.

RESULTS

Phytochemical screening
Alkaloid, flavonoid, tannin, phenol, glycoside, sterol, saponin, and
quinone were found in ethanolic extract Table 1.

In vitro antidiabetic activity of a-amylase assay

In the present study, PBE extract of in vitro antidiabetic activity was
investigated for their potential to dose-depended increase in percentage
inhibitory against a-amylase assay. The five different concentrations
were using, namely, 3.125, 6.25, 12.5, 25, 50, and 100 pg/ml. Among
the extract showed highest antidiabetic activity when compared to the
control acarbose. The extract of P. betle L. leaf showed strongly effect
on the a-amylase assay along with the PBE extract of inhibition values
of IC,, (ng/ml), viz;, 3.038 and 7.672. The results were given in Table 2.

In vivo antidiabetic activity of glucose-induced fish

The antidiabetic activity was observed in normal fish; glucose levels
were estimated in blood, liver, tissues, and epaxial musculature
samples range at (mg/dl) 1.3+0.15, 0.5+0.1, 0.02+0.02 and 0.01+0.00,
respectively. After 3 h, glucose-induced fish hyperglycemic level
was observed in (mg/dl) 3.7+0.2, 0.5+0.20, 0.2+0.20, and 3.6+0.2,
respectively. And the P betle L. ethanolic extract were treated with
glucose-induced fish range from (mg/dl) 1.9+0.35, 0.5£0.25, 0.2+0.25,
and 0.8+0.2, when the results were compared with standard drug,
which values show in (mg/dl) 1.0£0.40, 0.2+0.1, 0.2+0.26, and 0.2+0.1,
respectively. The results were given in Table 3 injections of glucose-
induced fish level range were observed at after 24 h.

In vitro antioxidant activity

DPPH radical scavenging assay

The mean IC,, value (pg/ml) for DPPH radical of ascorbic acid was
found to be 3.128. The mean IC, value (ng/ml) of ethanolic extract
was found to be 9.362. The concentration of the sample at which the
inhibition percentage reaches 50% is its IC,, value. IC,; values are
negatively related to the antioxidant activity as it expresses the amount
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of antioxidant needed to decrease its radical concentration by 50%. The
lower IC, value represents the higher antioxidant activity of the tested
sample. Ethanolic extract of P. betle L. leaf showed the moderate effect
on DPPH radical. The results were given in Table 4 respectively.

ABTS radical scavenging assay

The mean IC,, value (ug/ml) for ABTS radical of ascorbic acid was
found to be 5.354. The mean IC,, value (ng/ml) of ethanol extract
was found to be 6.606. The concentration of the sample at which the
inhibition percentage reaches 50% is its IC,, value. IC,; values are
negatively related to the antioxidant activity as it expresses the amount
of antioxidant needed to decrease its radical concentration by 50%. The
lower IC_, value represents the higher antioxidant activity of the tested
sample. Ethanolic extract of P. betle L. leaf showed the moderate effect
on ABTS radical. The results were given in Table 4, respectively.

DISCUSSION

P betle L. is an important species of the Piperaceae family, green
and constant creeper, with heart-shaped leaves that are wonderful
reservoirs of phenolic compounds with antiproliferative, antimutagenic,
antibacterial, and antioxidant properties. Hence, the present study,
phytochemical activity results show alkaloids, flavonoids, tannin,
phenol, steroid, saponin, and quinone. The previous phytochemical
studies have shown that P, betle L. contains a wide variety of various
biologically active compounds whose concentration depends on the
plant species. Many researches have focused on P. betle L. and have
reported that it contains important chemical constituents. These
components are valued as a stimulant for its medicinal properties such
as antiplatelet, anti-inflammatory effects as well as immunomodulatory,
gastroprotective, and antidiabetic activity [24].

In the present study was to evaluate the antidiabetic and antioxidant
effects of ethanolic extract of P. betle L. The ethanolic extract showed
good antidiabetic activity compared to the positive control acarbose.
Many research studies to date have given a lot of potential information
about P, betle L. and its activity as such as antidiabetic and antioxidant
properties. These findings are comparable to those observed in
a previous study that evaluated the possibility of P betle L. as a
nutraceutical for diabetes mellitus patients were treated with either
P betle L. or triphal (an herbal antidiabetic drug). Earlier results
established the ability of P. betle L. capsules made from spray-dried
powder of betel hot water extract as a potential treatment for Type 2

Table 1: Phytochemical analyses of leaf extract of P. betle

Phytochemical Test Ethanol extract
Alkaloids Wagner +
Flavonoids Ferric chloride +
Tannin and Phenol Ellagic acid +
Glycosides Keller-Kiliani +
Sterol Salkowski +
Saponin Foam +
Quinone - +

*(+) indicates presence of phytochemicals. P. betle: Piper betle

Table 2: The a-amylase inhibitory effect of ethanol extract of
P. betle

Concentration (ng) Acarbose Ethanol extract

% inhibition (IC,)) % inhibition (IC)

3.125 33.85x0.05 54.09+0.08
6.25 42.06+0.16 58.41+0.07
12.5 61.11+0.12 7.672 71.52+0.07 3.038
25 73.99+0.07 80.18+0.57
50 82.27+0.09 87.13+0.17
100 93.74+0.09 96.59+0.10
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diabetes patients [25]. In vitro analysis of the antidiabetic activity of
Caesalpinia digyna, ethanolic extract showed significant inhibition of
a-amylase at 1 mg (61.31%)[26] whereas ethanolic extract of P. betle L.
has shown best inhibition activity against at 1 mg (87.13%).

In the present investigations on P, betle L. ethanolic extract induced from
blood, liver, tissues, and epaxial musculature (tested in fasted catfish,
Clarias gariepinus). After 3 h, the glucose-induced fish hyperglycemic
level was observed. And the P, betle L. ethanolic extract was treated
with glucose induced fish; results were compared with a standard drug.
The injection of glucose induced fish level range was observed at after
24 h. The increased glycogenesis may result from enhanced glucose
induced from the blood, liver, tissues, and epaxial musculature by
insulin inducing the activity of enzymes involved in glycogen synthesis
and concluded that P betle L. has better antidiabetic activity and
comparable [27]. Inhibition of a-amylase by methanol extract Psidium
guajava has shown 96.3% of inhibition of 1 ml of the extract [28] which
was significant inhibition whereas P. betle L. has shown inhibition of
lower concentration. Hyperglycemic effect of water glucose indication
was observed in zebrafish model along with induction of alloxan
solution after 30 min [29], whereas in catfish, the effect was seen after
injection of glucose in epaxial musculature. The blood glucose level
in diabetic Swiss albino mice was reduced gradually after 24 h of oral
feeding of P. betle L. extract, the effect was significant compared with
control [30], whereas in catfish also, the glucose level significantly
reduces after 24 h of oral ingestion.

Similarly, Kaleem et al. [31] have suggested that the P, betle L. also can
be used effectively in the treatment of diabetes. Oral administration
of the water extract from the whole plant of Piper sarmentosum Roxb.
(Chaplu) at doses of 0.125 and 0.25 g/kg significantly lowered the
plasma glucose levels in healthy rats. In contrast, the repeated oral
administration of the water extract at a dose of 0.125 g/kg for 7 days
produced a hypoglycemic effect in the diabetic rats. In the comparable
previous study, results have the aqueous extract of Piper nigrum seeds
that were administered orally to alloxan-induced diabetic rats once
a day for 4 weeks. These treatments lead to a significant lowering of
blood sugar level and reduction in serum lipids.

Hence, the focus on the present investigation, the antioxidant activity
of P. betle L. analyzed by DPPH radical scavenging assay and ABTS
scavenging assay. The ethanolic extract of P betle L. showed the
maximum activity of DPPH and minimum activity of ABTS assay. In
previous study, phenolic compounds which were obtained in highest

Table 3: Effect of blood glucose (mg/dl) level in P. betle
extract-treated catfish (C. gariepinus)

Sample Group 1* Group 2* Group 3* Group 4*
Blood 1.3+0.15 3.7+£0.2 1.0+£0.40 1.9+0.35
Liver 0.5+0.1 0.5+0.20 0.2+0.1 0.5+0.25
Tissue 0.02+0.02 0.2+£0.20 0.2+0.26 0.2+0.25
Epaxial 0.01+0.00 3.6+0.2 0.2+0.1 0.8+0.2
musculature

*Data represented as mean+SD (n=3); statistical significant level at (p<0.05).
*Group 1 - Control, *Group 2 - Fish injected with glucose (diabetic control).
*Group 3 - Fish injected with glucose and metformin hydrochloride,

*Group 4 - Fish injected with glucose and P. betle extract. SD: Standard
deviation, P, betle: Piper betle

Table 4: IC, values of P. betle for various antioxidant assays

Antioxidant assay IC,, concentration (nug/ml)

Ascorbic acid Ethanol extract
DPPH 3.128 9.362
ABTS 5.354 6.606

*Data represented as mean+SD (n=3); statistical significant level at (p<0.05).
SD: Standard deviation, P. betle: Piper betle

*Data represented as mean+SD (n=3); statistical significant level at (p<0.05).
SD: Standard deviation, P. betle: Piper betle
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Fig. 1: 2,2-diphenyl-1-picrylhydrazyl scavenging activity of
ethanolic extract of P. betle
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Fig. 2: Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
scavenging activity of ethanolic extract of P. betle

amount in the methanol extract of P. betle L. analyzed by DPPH
radical scavenging assay, ABTS scavenging assay, FRAP, PCL assay
[32] whereas the phenolic compound was obtained in ethanolic
extract of P. betle L. that showed significant antioxidant activity. In
vitro antioxidant assay using hydroxyl radical scavenging assay and
ferric reducing antioxidant potential assay has shown the significant
antioxidantactivity of aqueous extract of P, betle L.[33]. In the previous
result, a-amylase and a-glucosidase inhibition assays were observed
that extract of petroleum ether had the highest inhibitory action on
the activity values: 91%+0.06 and 42%+0.01 when compared to the
standard acarbose [34].

Similarly, the antioxidant activity of chloroform and ethyl acetate
extracts of P. betle L. leaves with IC. values 9.187 pg/ml and 4.56 pg/
ml, respectively [35], the three extracts of P betle L. demonstrated
considerable ferric reducing capabilities, with the ethyl acetate extracts
having the strong activity [36]. And the aqueous extracts of three local
varieties of P. betle L. had significant antioxidant activity. The levels of
antioxidant enzymes, catalase, and glutathione peroxidase decreased
in glucose-induced diabetic catfish; however, these levels returned to
normal in insulin and P. betle L. treated catfish. In the present results
recommend that oxidative stress plays a major role in diabetes, and
treatment with P nigrum is useful in controlling not only the glucose
and lipid levels but these components may also be helpful in support
the antioxidant potential [31]. In the previous study, the existence of the
difference in total phenolic content, flavonoid content, and antioxidant
properties among different cultivars of P betle L. [37]. Finally, the
recorded antidiabetic and antioxidant properties of ethanolic extract
P, betle L. could be due to the phenolic compound. Future, the P. betle for
specific use in the pharmaceutical industry was suggested.
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CONCLUSION

The present study revealed that ethanol extract was more effective
in antidiabetic and antioxidant assays. Therefore, the findings of
the present study could form a basis for the development of new
pharmaceutical formulations for the treatment of antidiabetic activity.
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