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ABSTRACT

Pithecellobium dulce, a member of the Leguminosae family, was selected for this study based on medicinal and
nutritional importance. The fresh fruits and roots of Pithecellobium dulce were collected and cleaned. The fruit peel and
root bark were separated and then dried under shade and the plant materials were ground into powder. About 100 g of
dry powder was extracted with different solvents like ethanol, methanol, and diethyl ether. The extracts were used for in vitro
antidiabetic and anti-inflammatory studies at various concentrations 50, 100, 150, 200 and 250 ug/ml. The ethanolic,
methanolic and diethyl ether extracts of fruit peel showed maximum antidiabetic activity 72.03 + 1.95%, 76.13 + 1.70%
and 44.16 + 2.25%, respectively and root bark showed 76.03 *+ 1.25%, 84.46 + 2.13% and 71.93 #+ 1.95%, respectively at
250 ug/ml in a-amylase inhibition by 3, 5-dinitrosalicylic acid (DNSA) assay. In a-amylase inhibition by starch-iodine
colour assay, the ethanolic, methanolic and diethyl ether extracts of fruit peel showed maximum antidiabetic activity
84.60 *+ 2.16%, 84.56 + 2.40% and 64.60 *+ 2.16%, respectively and root bark showed 86.10 *+ 1.65%, 85.43 + 1.20% and
75.56 + 1.88%, respectively at 250 ug/ml The ethanolic, methanolic and diethyl ether extracts of fruit peel showed the
highest level of anti-inflammatory efficacy 74.73 + 2.61%, 73.96 + 1.95% and 63.70 + 1.96%, respectively and root bark
showed 75.10 + 1.65%, 74.50 * 2.29% and 64.50 + 1.50%, respectively at 250 pug/ml. The results showed that all the tested
extracts had in vitro antidiabetic and anti-inflammatory activities at various concentrations. The maximum levels of in
vitro antidiabetic and anti-inflammatory activities were observed at 250 ug/ml of concentration than other tested
concentrations and it is more or less similar to the activities of reference drugs acarbose and diclofenac sodium. From
the results, we concluded that the fruit peel and root bark of Pithecellobium dulce have potential in vitro antidiabetic and
anti-inflammatory properties and the root bark exhibited more activities than fruit peel
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INTRODUCTION

In India and other ancient medical systems around the world, plants have been a key source of
medications. Herbal medicine has grown exponentially in the last several years, and because of its natural
origin and lower side effects, these medications are becoming more and more popular in industrialized
nations. Medicinal plants, minerals, and organic materials are the source of many traditional remedies [1].
The world's traditional medical systems heavily rely on plants as a source for all treatments. Herbal
remedies have been utilized for medical purposes since ancient times [2]. As per the World Health
Organization (WHO) reports that over 80% of the global population depends on conventional medicine
for their medical requirements.

India is known as the world's botanical garden and is the world's largestproducer of medicinal herbs [3]. At
the moment, a lot of research is being done on plants and herbal medication mixtures used to treat
diabetes mellitus and inflammations are serious and debilitating conditions. Research carried out in India
over the past few decades has demonstrated that not only is diabetes prevalence high, but it is also rising
quickly among the urban population [4]. In India, the number of adults with diabetes is thought to reach
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33 million and there will probably be a 57.2 million person rise in the population by 2025. A collection of
metabolic changes known as diabetes mellitus is classified as type I and type II. Only 5% of people with
diabetes have type I diabetes,often known as juvenile diabetes, which is insulin dependent. Adults over 40
years old are typically diagnosed with type Il diabetes, which is non-insulin dependent. Long term harm,
dysfunction, and failure of various organs, including the eyes (retinopathy), kidneys (nephropathy),
nerves (neuropathy), heart (coronary heart disease), and blood vessels (peripheral vascular diseases),
have already been linked to chronic hyperglycemia in diabetes [5].

Living tissue will respondseverely to any type of injury by producing inflammation, and there are four
main signs of inflammation: discomfort, redness, warmth, fever, and edema. One of the body's
nonspecific internal defensive mechanisms is inflammation, and a tissue's reaction to an unintentional
cut is comparable to the reaction to other forms of tissue injury brought on by burns from heat,
radiation, germs, or viruses [6] Macrophages and neutrophils are involved in an inflammatory
response and release several mediators that are in charge of the beginning, continuing, regulating and
final resolution of the acute state of inflammation [7]. Inflammation is traditional guarding response to
injury in the tissues. This process involves in intricate array of enzyme activation, cell migration, release
of mediators, tissue breakdown and repair belching fluid [8]. Inflammatory responses can be suppressed
by various medicines such as steroids; non-steroid anti-inflammatory drugs but this medication has
inimical effects. Therefore, the goal is to exploit a minimum effective dose by most efficacies with least
adverse effect [9, 10].

Herbal preparations used in the Indian traditional health care system contain a number of medicinal herbs
known as Rasayana,which have been utilized for over a millennium [11]. One such traditional medicinal
plant, Pithecellobium dulce, a member of the Leguminosae family, was selected for this study based on
medicinal value and underwent an extensive scientific investigation into its pharmacological properties.
Pithecellobium dulce, an evergreen tree with prickly leaves that reaches up to 22 meters in height, is
native to tropical America. It is grown on the Andaman Islands and all over India. It has served as a food
pod, fence, fodder feed, and tanning material. It is called Vilayati Babul in Hindi, Seema Chinta in Telugu
and Kodukkapuli in Tamil. The fragments dpods can be eaten raw or made into a drink for their
nutritional and therapeutic properties; nevertheless, most of the chemical components of the pods are still
unknown and underutilized. The Pithecellobium dulce is commonly called as manila tamarind. Manila
tamarind is believed to be utilized as a folk cure for several human ailments, including leprosy, stomach
ulcers, toothaches, and earaches [12].

The fruits of Pithecellobium dulce possess nephroprotective, antioxidant, and anti-inflammatory qualities
[13]. People have been used Pithecellobium dulce fruits as nutritional supplements since they are non-
toxic, medicinal, and highly nutritious. The fruits of Pithecellobium dulce have been utilized as dietary
supplements dueto their high nutritional content. Pithecellobium dulce fruit peels have produced four
distinct chemicals: stigmasterol, sitosterol, quercetin, and pinitol, which have been identified as
medicinally useful molecules [14] and these chemicals showed that the Pithecellobium dulce fruit peel's
cardioprotective benefits [15]. Flavonoids and phenolic substances include a hydroxyl functional group
that canscavenge radicals and prevent oxidative damage [16, 17]. Fruit peel extracts from Pithecellobium
dulce have been demonstrated to have antibacterial and antioxidant properties [18] and they have also
been proven to have the ability to heal wounds [19]. These days, controlling blood sugar levels using
fruits is common and some groups consume the decoction and eat raw fruit peel for the same reason. Fruit
peels have been used in ethnomedical research to cure and manage diabetes mellitus, despite the lack of a
scientific investigation to support this claim.

The traditional medicine claims that leaves are a larvicide, anodyne, astringent, emollient, abortifacient,
antidiabetic, and a treatment for toothaches, earaches, leprosy, peptic ulcers, and venereal diseases [20,
21, 22]. The bark of Pithecellobium dulce is reportedly useful as a febrifuge, an astringent for diarrhea, and a
remedy for dermatitis, ocular inflammation, and possesses antivenomic and antimicrobial properties
[23,24]. Numerous medicinal values of Pithecellobium, such as the stem's skin for diarrhea, the leaves for
gastrointestinal disorders, and the seeds for ulcers, have also historically been employed as medical
remedies [25]. The bark of Pithecellobium dulce were used to treat fever, diarrhea, dermatitis,and even
inflammation of the eyes [26, 27] and leaves are used to treat gastric ulcers and leprosy [27]. It is used to
prevent diabetes related issues by scavenging free radicals and hypoglycemia [14].

The field of plant studies has received increased attention recently from all over the world, and a
significant quantity of data has been accumulated to show the immense potential of medicinal plants used
in traditional systems like Ayurveda, Siddha, and Unani. Studies have suggested that therapeutic plants
could be useful in the treatment of diabetes. Pithecellobium dulce fruit peel and root bark's potential
therapeutic use for diabetes and inflammation is uncertain. Pithecellobium dulce has been employed in
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numerous studies, even though a very few studies have focused on fruit peel or root bark. However, there
are no studies on in vitro antidiabetic and anti-inflammatory activities of Pithecellobium dulce fruit peel
and rootbark. So, the present study is aimed to study the in vitro antidiabetic and anti-inflammatory
activities of fruit peel and root bark of Pithecellobium dulce.

MATERIAL AND METHODS

Collection of Plant Materials

The selected plant parts fruit peel and root bark of Pithecellobium dulce was collected from Kollidum,
Nagapattinam District, Tamil Nadu, India. The plant was identified by Dr.R.Murugan, Associate Professor
and Head, Department of Botany, Government Arts College (Autonomous), Kumbakonam - 612 002,
Tamil Nadu, India. The plant materials were washed by pure water and finally with distilled water to
remove any dirt particles from it. The plant materials were shade dried at room temperature for 15 days
and then it had been ground into powder by using a mechanical grinder. The powdered materials were
stored in air tight containers until needed.

Preparation of Plant Extracts

The powdered materials of fruit peel and root bark of Pithecellobium dulce were used for extraction.
About 100g of powdered materials of fruit peel and root bark were taken separately and extracted by
Soxhlet apparatus using different solvents ethanol, methanol, and diethyl ether. A semi-solid mass of the
extract was produced by removing the solvents completely through evaporation using hot air oven at 40-
50 °C following extraction. The extracts were kept at 4 °C till the time of use.

In vitro Antidiabetic Activity

Determination of a-Amylase Inhibition by 3, 5-Dinitrosalicylic Acid (DNSA) Assay

The in vitro antidiabetic activity of extracts of fruit peel and root bark of Pithecellobium dulce was
determined. For this, 3.5-dinitrosalicylic acid (DNSA) method was employed to study a-amylase
inhibition efficacy [28]. The extract of fruit peel and root bark of Pithecellobium dulce were dissolved in
phosphate buffer and used various concentrations of extracts ranging from 50to 250 pg/ml to study the in
vitro antidiabetic activity. Mixed 200 pl of theextract with 2 units/ml of a-amylase solution and then the
mixture was incubated for 10 minutes at 30 °C. Subsequently, each tube was filled with 200 pl of the 1%
starch solution in water (w/v)and allowed to incubate for 3 minutes. 200 pl of DNSA reagent (12 g of
sodium potassium tartarate tetrahydrate in 8.0 ml of 2M NaOH and 20 ml of 96mM of 3.5-dinitro salicylic
acid solution) was added to end the reaction and then heated for 10 minutes at 85 °C in water bath. After
that the mixture was cooled to room temperature and then it was diluted to 5 ml with distilled water and
measured the absorbance at540 nm using UV-visible spectrophotometer. To prepare the blank with 100%
enzyme activity, 200 pl of the buffer was used in place of plant extract. In the absence of the enzyme
solution, a blank reaction was similarly carried out using the plant extract at each concentration. Acarbose
was used as a positive control, and the reaction proceeded in a manner akin to the reaction involving plant
extract that was previously discussed. The inhibition of a-amylase was determined using the following
equation and the results are represented as percentage of inhibition.

% Inhibition =Abs (Control) - Abs (Extract) / Abs (Control) x 100

Determination of a-Amylase Inhibition by Starch-lodine Colour Assay

The in vitro antidiabetic activity of extracts of fruit peel and root bark of Pithecellobium dulce was
determined through a-amylase inhibition by starch-iodine colour assay [29]. In this assay, 20 pl of a-
amylase solution (1 mg/ml) was combined with 390 pl of phosphate buffer (0.2M phosphate buffer
containing 0.06M sodium chloride) at pH 7.0 containing varying concentrations 50 to 250pug/ml of plant
extracts. The samples mentioned above were incubated for 10 minutes at 37°C. After the incubation, 100ul
of 1% starch solution was added and the mixture was then allowed to stand for one hour. 5 ml of distilled
water and 0.1 ml of 1% iodine solution were added to the end product. At 565 nm, the absorbance was
measured. The same reaction conditions were followed for blank determinations. Using the below
mentioned formula, for the determination of percentage inhibition of enzyme activity was calculated.

% inhibition = (OD control - OD sample) / OD control x 100

In vitro Anti-Inflammatory Activity

The protein denaturation inhibition assay [30] was carried out to assess the in vitro anti-inflammatory
activities of ethanol, methanol, and diethyl ether extracts of fruit peel and root bark of Pithecellobium
dulce. The 5 ml of reaction mixture contains 2 ml of plant extract at different concentrations 50 to 250
pg/ml, 2.8 ml of phosphate-buffered saline (PBS, pH 6.4), and 0.2 ml of egg albumin (from fresh hen's
egg). As a control, a comparable volume of dimethyl sulfoxide (DMSO) was taken. The mixtures were
heated for five minutes at 70°C after being incubated for fifteen minutes at 37 °C. Using a
spectrophotometer, the absorbance was measured at 660 nm after cooling. To determine the anti-
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inflammatory activity of diclofenac sodium, which was employed as a reference medication at a
concentration of 100 ug/ml, it was treated in the same manner as previously and compared with plant
extracts at different concentrations. The following formula was used to calculate the percentage inhibition
of protein denaturation and the results are expressed as a percentage of inhibition.

% Inhibition =100 x (Vt / Vc- 1)

Where, Vt = absorbance of test sample, Vc = absorbance of control

Statistical Analysis

The results were subjected to statistical analysis and the values were expressed as mean+ SD of triplicates.

RESULTS AND DISCUSSION

Diabetes mellitus is a chronic, diverse, and potentially fatal disease that affects people all over the world.
By 2025, there will be 300 million people with diabetes worldwide, and its prevalence will be 5.4%.
Southeast Asia is the most impacted region of all the WHO regions (1985), with the highest global burden
of illness by 2025. Given the pandemic development oftype II diabetes and the estimated 80 million
people who will have the disease in the region, finding novel therapeutic approaches to address all
pathological elements of the illness continues to be a significant issue for biological medical
research [31]. An inadequacy in insulin secretion and the action of insulin on its target tissues is a
characteristics of diabetes mellitus [32] with hyperglycemia, a clinical feature of diabetes, causing
disruption in the metabolism of fat, protein, and carbohydrates [33].

Globally, there must be a sharp rise in the number of diabetes patients due to theaging population,
calorie-rich diet intake, obesity, and sedentary life styles [33]. In addition to hyperglycemia, this
condition is frequently linked to a significant rise incardiovascular risk factors such as dyslipidemia
and triglyceridemia, which are implicated in the emergence of microvascular complications of diabetes
that result in morbidity and mortality [34]. Diabetes related cardiovascular problems are exacerbated by
hyperlipidemia [35] and drug therapy has been used to treat diabetes in recent years. Sulfonylureas are
among the common synthetic medications used to treat diabetes. Adverse effects from these medications
include nausea, vomiting, diarrhea, and stomach pain, headache, unusual weight gain, allergic reaction,
hypoglycemia, dark urine, retention of fluids, or edema. As an alternative to synthetic pharmaceuticals,
active research has been conducted on traditionally used medicinal herbs to find new antidiabetic
medications. Repaglinide, metformin, glibenclamide, pioglitazone, sitagliptin, and acarbose are the most
often used medications for the treatment of type 2 diabetes [36]. Though not all diabetic issues may be
avoided, using these oral hypoglycemic medications may be beneficial in regulating blood glucose levels.
The present investigation employed the a-amylase inhibition by 3, 5-dinitrosalicylic acid (DNSA) assay to
ascertain the in vitro antidiabetic activity of ethanolic, methanolic and diethyl ether extracts of
Pithecellobium dulce fruit peel and root bark and the results are presented in Table 1. The findings
indicated that all of the extracts examined were able to suppress the activity of a-amylase enzyme at
various concentrations. The a-amylase inhibition activity of ethanolic extracts of fruit peel of
Pithecellobium dulce at different concentrations 50, 100, 150, 200 and 250 pg/ml showed 48.23 +
1.66%, 56.83 + 3.32%, 64.76 + 2.44%, 68.46 + 1.84% and 72.03 + 1.95%, respectively, the methanolic
extracts of fruit peel showed 28.16 + 3.25%, 36.00 + 2.5%, 60.00 + 2.0%, 68.50 + 2.29% and 76.13 +
1.70%, respectively and the diethyl ether extract of fruit peel showed 16.36 + 1.62%, 20.93 + 2.72%,
24.80 * 1.74%, 31.83 #2.75% and 44.16 * 2.25%, respectively. The a-amylase inhibition activity of
ethanolic extract of root bark of Pithecellobium dulce at tested concentrations 50, 100, 150, 200 and 250
pug/ml showed 51.66 *3.51%, 55.43 + 2.69%, 63.86 = 2.00%, 73.13 + 1.90% and 76.03 = 1.25%,
respectively, the methanolic extract of rootbark showed 43.40 + 2.16%, 55.76 + 2.15%, 68.26 + 1.91%,
76.40 + 1.83% and 84.46 + 2.13%, respectively and the diethyl ether extract of root bark showed 47.96 +
2.45%, 51.8 + 2.20%, 55.93 + 2.70%, 63.66 + 2.51% and 71.93 + 1.95%, respectively.

The ethanolic extract of fruit peel showed lower level of a-amylase inhibition 48.23 + 1.66% at 50 pg/ml
and higher level of inhibition 72.03 + 1.95% at 250 pg/ml, the methanolic extract of fruit peel showed
lower level of inhibition 28.16 + 3.25% at 50 pg/ml and higher level of inhibition 76.13 * 1.70% at 250
pg/ml and the diethyl ether extract of fruit peel showed the lowest inhibition 16.36 + 1.62% at 50 pg/ml
and the highest inhibition 44.16 * 2.25% at 250 pg/ml. The ethanolic extract of root bark of
Pithecellobium dulce exhibited the lowest inhibition 51.66 + 3.51% at 50 pg/ml and the maximum
inhibition 76.03 + 1.25% at 250 pug/ml. The lower level of inhibition 43.40 + 2.16% was observed in the
methanolic extract of root bark at 50 pg/ml whereas the higher level of inhibition 84.46 + 2.13% was
observed at 250 pg/ml. The diethyl ether extract of root bark of Pithecellobium dulce revealed the lowest
inhibition 47.96 + 2.45% at 50 ug/ml and the highestinhibition 71.93 + 1.95% at 250 pg/ml.
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In the present investigation was also employed the a-amylase inhibition by starch-iodine colour assay
and the results of the in vitro antidiabetic activity of fruit peel and root bark of Pithecellobium dulce at
different concentrations are represented in Table 2. The in vitro antidiabetic activity of ethanolic extract
of fruit peel at various concentrations 50, 100, 150, 200 and 250 pg/ml showed 68.73 + 1.44%, 75.6 +
1.93%, 71.6 + 1.83%, 76.06 + 2.30% and 84.6 + 2.16%, respectively, the methanolic extract of fruit peel
showed 17.50 + 1.37%, 55.80 + 2.55%, 64.10 £ 1.65%, 68.36 + 2.86% and 84.56 + 2.40%, respectively and
the diethyl ether extract of fruit peelshowed 35.66 + 1.72%, 47.83 +2.35%, 52.03 + 2.45%, 60.33 + 2.31%
and 64.60 + 2.16%, respectively. The ethanolic extract of root bark of Pithecellobium dulce at various
concentrations 50, 100, 150, 200 and 250 pg/ml revealed 67.56 + 2.37%, 71.70 + 2.36%, 76.06 + 1.90%,
77.90 + 1.55% and 86.10 + 1.65% of inhibition, respectively, the methanolic extract of root bark showed
56.93 + 1.79%, 60.60 + 1.21%, 72.46 + 1.26%, 76.46 + 1.07% and 85.43 * 1.20% of inhibition,
respectively and the diethyl ether extract of root bark of Pithecellobium dulce showed 39.60 *
1.72%, 47.63 + 2.27%, 59.76 + 1.56%, 72.13 + 1.20% and 75.56 + 1.88% of inhibition, respectively.

The ethanolic extract of the fruit peel showed that it had the maximum inhibition 84.60 + 2.16% at 250
pg/ml and the lowest inhibition 68.73 + 1.44% at 50 ug/ml, the methanolic extractof Pithecellobium dulce
fruit peel exhibited a maximum inhibition 84.56 + 2.40% at 250 pg/ml and a minimum inhibition 17.50
1.37% at 50 pg/ml and the diethyl ether extract of fruit peel of Pithecellobium dulce exhibited the highest
level of inhibition 64.60 + 2.16% at 250 pg/ml and the lowest level of inhibition 35.66 * 1.72% at 50
pg/ml. The ethanolic extract of root bark of Pithecellobium dulce showed the highest inhibitory activity
86.10 + 1.65% at 250 pg/ml and the lowest inhibition 67.56 + 2.37% at 50 pg/ml, the methanolic extract
of root bark showed the highest inhibition 85.43 + 1.20% at 250 pg/ml and the lowest inhibition 56.93 +
1.79% at 50 pg/ml and the diethyl ether extract of root bark of Pithecellobium dulce showed the highest
inhibition 75.56 + 1.88% at 250 pg/ml and the lowest inhibition 39.60 + 1.72% at 50 pg/ml These results
are confirmed that the in vitro antidiabetic activity of fruit peel and root bark of Pithecellobium dulce and
the activity is concentration dependent, because the 250 pg/ml extract showed maximum activity and 50
pg/ml showed minimum activity.

The a-amylase enzyme hydrolyse a-1, 4-glucosidic linkages found in starch and other oligosaccharides,
converting them into maltose, maltotriose, and other simple sugars[37]. By reducing the absorption of
glucose that is broken down fromstarch by this enzyme and the suppression of a-amylase activity in the
human digestive system arethought to manage diabetes [38]. Analogous to a-amylase, the a-glucosidase
catalyzes conversion of oligosaccharides and disaccharides into monosaccharides. The inhibitors of
these enzymes cause a significant decrease in the rate of glucose absorption, which blunts the
postprandial plasma glucose spike [39]. They also delay and lengthen the overall period during which
carbohydrates are digested. Therefore, to maintaincontrol over their glucose levels, people with diabetes
typically have low a-amylase levels.

The findings of present study demonstrated that Pithecellobium dulce fruit peel and root bark had an
inhibitory effect on a-amylase activity and that this activity was comparable to that of the reference
medication acarbose. Fruit peel and root bark extracts' ability to suppress a-amylase activity may be due
to the presence of certain antidiabetic phytocompounds. The a- amylaseinhibitors are also employed by
plants as a defense mechanism, such as against insects. These inhibitors interfere with the way that
proteinases and a-amylases function in the guts of insects, preventing them from feeding normally. Thus,
a-amylase inhibitors may play a part in both crop protection and blood sugar regulation [40].

A therapeutic strategy that lowers postprandial hyperglycemia may be helpful in the treatment of
diabetes. This can be accomplished by inhibiting the digestive tract enzymes that hydrolyze
carbohydrates, which will delay the absorption of glucose. In the present study, the acarbose at 100 pg/ml
of concentration was used as reference drug for comparing the results of the extracts of fruit peel and
root bark of Pithecellobium dulce at various tested concentrations. Acarbose, an antidiabetic
medication was utilized as the reference medication and it showed 81.21 + 4.58% suppression of a-
amylase activity at 100 pg/ml. The a-amylase inhibition assay is a method by which a plant may
demonstrate its antidiabetic efficacy and which assesses the plant extract's inhibitory potency against the
enzyme [41].
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Table 1: In vitro antidiabetic activity of ethanolic, methanolic and diethyl ether extracts of fruit peel and
root bark of Pithecellobium dulce by determination of a-amylase inhibition by 3, 5-dinitrosalicylic acid

(DNSA) assay
Concentration of plant In vitro antidiabetic activity (% of inhibition)
Extract Ethanolic extract Methanolic extract Diethyl ether extract
(ng/ml)
Fruit peel | Rootbark | Fruit peel Root bark Fruit peel | Rootbark
50 48.23 £1.66| 51.66 +3.51| 28.16 + 3.25| 43.40 £ 2.16| 16.36 + 1.62| 47.96 +2.45
100 56.83 +3.32| 55.43 +2.69| 36.00 + 2.50| 55.76 + 2.15| 20.93 + 2.72| 51.80 +2.20
150 64.76 + 2.44| 63.86 +2.00| 60.00 +2.00| 68.26 + 1.91| 24.80 +1.74| 55.93 +2.70
200 68.46 +1.84| 73.13+.90| 68.50 +2.29| 76.40 + 1.83| 31.83 +2.75| 63.66 +2.51
250 72.03+1.95| 76.03 £1.25| 76.13+1.70| 84.46 + 2.13| 44.16 + 2.25| 71.93 £1.95
Acarbose (100 pg/ml) 85.66 +1.20

Values are expressed as mean #* standard deviation of triplicates

Table 2: In vitro antidiabetic activity of ethanolic, methanolic and diethyl ether extracts of fruit peel and
root bark of Pithecellobium dulce by determination of a-amylase inhibition by starch-iodine colour assay

Concentration of In vitro antidiabetic activity (% of inhibition)
pla(nt ;xti')act Ethanolic extract Methanolic extract Diethyl ether extract
pg/m
Fruit peel Root bark Fruit peel Root bark Fruit peel Root bark
50 68.73 +1.44 67.56+2.37 |17.50+1.37 |56.93+1.79 |35.66+1.72 [39.60+1.72
100 71.60 +1.93 71.70+2.36 [55.80+2.55 [60.60+1.21 [47.83+2.35 |47.63+2.27
150 75.60 + 1.83 76.06+190 [64.10+1.65 [72.46+1.26 |52.03+245 |59.76 +1.56
200 76.06 + 2.30 77.90+155 [68.36+2.86 [76.46+1.07 |60.33+2.31 |72.13+1.20
250 84.60 +2.16 86.10+1.65 |84.56+2.40 |8543+1.20 |64.60+2.16 |75.56+1.88
Acarbose (100 89.30 + 1.20
pg/ml)

Values are expressed as mean # standard deviation of triplicates

Table 3: In vitro anti-inflammatory activity of ethanolic, methanolic and diethyl ether extracts of fruit peel
and root bark of Pithecellobium dulce

Concentration of In vitro anti-inflammatory activity (% of inhibition)
Plant extract Ethanolic extract Methanolic extract Diethyl ether extract
(g/ml) Fruit peel Root bark Fruit peel Root bark Fruit peel Root bark
50 21.66+2.31 | 17.50+2.29 | 26.63+2.47 | 21.60 + 1.83 18.40 +2.22 17.60 +1.80
100 27.86+2.10 | 29.13+1.80 | 35.56+2.18 | 26.73+1.61 | 27.00+2.50 | 35.73+1.90
150 46.16 £2.25 | 3716 +2.25 | 42.11+2.00 | 36.00+1.80 | 45.40+2.12 | 46.00+1.85
200 55.03+1.95 | 55.40+2.42 | 55.40+2.32 | 50.90 + 1.55 54.93+2.10 | 53.90%1.11
250 74.73+2.61 | 75.10+1.65 | 73.96+1.95 | 74.50+2.29 | 63.70+1.96 | 64.50+1.50
Diclofenac sodium 81.36 + 2.47
(100 pg/ml)

Values are expressed as mean #* standard deviation of triplicates

The in vitro anti-inflammatory activity of ethanolic, methanolic and diethyl ether extracts of fruit peel
and root bark of Pithecellobium dulce was examined in the present study using the suppression of
protein denaturation assay and the results are displayed in Table 3. The ethanolic extracts of fruit peel
of Pithecellobium dulce at different concentrations 50, 100, 150, 200, and 250 pg/ml exhibited in vitro anti-
inflammatory activity as follows: 21.66 + 2.31%, 27.86 + 2.10%, 46.16 + 2.25%, 55.03 + 1.95% and
74.73 + 2.61%, correspondingly, the methanolic extracts of fruit peel showed 26.63 + 2.47%, 35.56 +
2.18%, 42.11 + 2.00%, 55.40 + 2.32% and 73.96 + 1.95%, respectively and the diethyl ether
extract of fruit peel showed 18.40 + 2.22%, 27.00 = 2.50%, 45.40 + 2.12%, 54.93 + 2.10% and 63.70 +
1.96%, respectively. The ethanolic extract of root bark of Pithecellobium dulce at different concentrations
50, 100, 150, 200, and 250 pg/ml revealed anti-inflammatory activity 17.5 + 2.29%, 29.13 + 1.80%, 37.16
+ 2.25%, 55.4 + 2.42% and 75.10 + 1.65%, respectively, the methanolic extract of root bark showed
21.60 + 1.83%, 26.73 + 1.61%, 36.00 + 1.80%, 50.90 + 1.55% and 74.50 + 2.29%, respectively and the
diethyl ether extract of root bark showed 17.60 + 1.80%, 35.73 + 1.90%, 46.00 + 1.85%, 53.90 +
1.11% and 64.50 + 1.5%, respectively.
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The ethanolic extract of fruit peel of Pithecellobium dulce had the highest inhibitory activity 74.73 + 2.61%
at 250pg/ml of concentration and the lowest activity 21.66 + 2.31% at 50pg/ml, the methanolic extract
had the highest inhibitoryactivity 73.96 + 1.95% at 250ug/ml and the lowest activity 26.63 * 2.47% at 50
ug/ml and the diethyl ether extract showed the highest inhibitory activity 63.70 + 1.96% at 250ug/ml and
the lowestinhibitory activity 18.40 + 2.22% at 50ug/ml. The ethanolic extract of Pithecellobium dulce root
bark had the highest inhibitory activity 75.10 + 1.65% at 250ug/ml and the lowest inhibitory activity
17.50 + 2.29% at 50pg/ml, the methanolic extract of root bark showed the highest inhibitory activity
74.50 + 2.29% at 250pug/ml and the lowest inhibitory activity 21.60+1.83% at 50pg/ml and the diethyl
ether extract showed the highest inhibitory activity 64.50 + 1.50% at 250pg/ml and the lowest inhibitory
activity 17.60 + 1.80% at 50ug/ml of concentration. The concentrations of extract may play an important
role in the inhibitory activity, because the highest inhibitory activity was observed at maximum level of
tested concentration 250 pg/ml and the lowest inhibitory activity was observed at minimum level of tested
concentration at 50 pg/ml. As a reference medication, diclofenac sodium, an anti-inflammatory
medication revealed 81.36 + 2.47 % of inhibitory activity at 100pug/ml of concentration. All the solvent
extracts were showed inhibitory activity at all the tested concentrations and the percentage of inhibitory
activity increased along with the increased level of concentrations.

Inflammation is a response of living tissue to injury and there are four primary indicators of inflammation
such as pain, redness, heat or warmness and swelling and also inflammation is the defense mechanism of
body. Cellular and molecular processes lesser damage or infection during an acute inflammatory
response. The resolution of acute inflammation and the restoration of tissue homeostasis are both aided
by this mitigation mechanism. However, unchecked acute inflammation has the potential to turn
chronic and contribute to a range of chronic inflammatory illnesses [42].

Leukocytes release proteases and other lysosome enzymes during inflammation as part of their defense
functions, which further damages tissue and fuels inflammation [43]. The release of lysosomal enzymes
during inflammation causes a range of disorders that damage macromolecules and cause lipid
peroxidation of membranes, which is thought to be the cause of certain pathological conditions like
rheumatoid arthritis, heart attacks, and septic shocks, among others. These enzymes' extracellular activity
is thought to be connected to eitheracute or chronic inflammation. Preventing the release of lysosomal
components of activated neutrophils, such as bactericidal enzymes and proteases, which further
exacerbate tissue inflammation and damage upon extracellular release, or by stabilizing the lysosomal
membrane, stabilization of the lysosomal membrane plays a crucial role in reducing the inflammatory
response [44].

Disruption to the cell membrane will also increase the cell's vulnerability to secondary damage caused by
lipid peroxidation brought on by free radicals [45]. The process of denaturing proteins involves applying
an external stressor or compound such as heat, an organic solvent, a concentrated inorganic salt, or a
strong acid or base that causes the proteins to lose their secondary and tertiary structures. Inflammation
is known to be caused by protein denaturation, when denatured the majority of biological proteins cease
to function biologically. Non steroid anti-inflammatory medications are used to treat inflammation;
however, they have several side effects, including gastrointestinal and skin irritation that can result in
rashes and ulcers [46]. The present study's findings also supported the Pithecellobium dulce fruit peel and
root bark's in vitro anti- inflammatory properties and these outcomes matched those of the reference
medication. Thus, by acting as an anti-inflammatory synthetic medicine, extracts from the fruit peel and
root bark of Pithecellobium dulce may perform one or more of the aforementioned actions to keep tissues
from inflammation.

The increased absorbance in the extracts with respect to control indicates the protein stabilizing activity
(denaturation is inhibited) with increased concentration of extract. Denaturation of tissue proteins may
be the cause behind the production of autoantigens in certain arthritic diseases. So it may be said that
tissue protein denaturation is a marker for inflammatory and arthritic diseases [30]. Agents that can
prevent protein denaturation, therefore, would be possible candidate for anti-inflammatory drug
development. The in vitro test was done as a preliminary screen to check presence of antidiabetic and
anti-inflammatory activities before doing the in vivo experiment.

CONCLUSION

The present study's findings validated and concluded that the ethanolic, methanolic, and diethyl ether
extracts of Pithecellobium dulce fruit peel and root bark's in vitro antidiabetic and anti-inflammatory
properties. Further study is needed to find the active principles present in the Pithecellobium dulce fruit
peel and root bark with exact mechanism of action for their antidiabetic and anti-inflammatory effects.
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