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ABSTRACT
Due to metabolic stress secondary to hyperglycemia and safety issues of primary pharmacologic agents used for the treatment of diabetes, safer
plant-based natural products are being evaluated as alternative supplements in ensuring normal basal glucose level both in normal and diabetic
patients. Recent studies have focused on developing such herbal drugs from plants like Syzygium cumini. This plant is readily used as an herbal
drug in the Philippines due to its known medicinal properties; there are no sufficient studies currently available in the literature that validates
the efficacy of the local duhat variety against hyperglycemia especially that of the leaf extract. In this study, crude methanolic extract of S.
cumini leaves was evaluated for its anti-hyperglycemic property. Upon administration of treatment in glucose challenged hyperglycemic mice at
0, 0.5, 1.0, 1.5, and 2.0 h, results showed that the mean blood glucose levels of hyperglycemic mice treated with glibenclamide had a constant
significant decrease as compared with the normal control (p=0.00045; p<0.05). Similar findings were noted with the mean blood glucose levels
of hyperglycemic mice treated with S. cumini crude methanolic extract (p=0.00575; p<0.05). Hyperglycemia was controlled early on the
observation period after glibenclamide administration and later after S. cumini crude methanolic leaf extract administration. It can be
established that the crude methanolic extract of S. cumini leaves exhibits anti-hyperglycemic property on glucose challenged hyperglycemic
mice. This plant can be a potential source of herbal drugs to supplement the pharmacologic treatment of diabetes.
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INTRODUCTION
Hyperglycemia is a serious condition that is usually involved in the dysfunction of insulin secretion. All though not a disease per se, avoidance
of episodes of hyperglycemia like in pre and post prandial states in normal humans is optimal. In patients with diabetes being treated with
pharmacologic drugs, hyperglycemia remains to be a challenge and should be prevented. Hyperglycemia in between intake of anti-diabetic drugs
still poses metabolic stresses [1]. In persistent hyperglycemia, the cellular metabolic system is under the constant pressure due to glucose
overloading. This causes glucotoxicity and activates several metabolic or signaling pathways that attempt to not only dispose excessive glucose,
but also generate more reactive oxygen species that lead to oxidative stress and β cell failure. This condition is one the main pathogenic
mechanisms of diabetes and its significant macrovascular and microvascular complications, making diabetes not only a metabolic disease but an
inflammatory disease too [2-4].
The use of plants for healthcare has been found since the advent of human history. Traditionally, plants are used in treating various diseases such
as diabetes, diarrhea, malaria, burns, and stomach disorders [5,6]. There is a wide option of oral hypoglycemic agents available in the market.
However, since these drugs, although proven effective in the treatment of diabetes, are known to have adverse effects. Treatment control of
diabetes with these drugs, even in the right dose and frequency intake, may not effectively address the intermittent state of hyperglycemia. The
need to provide adjunct medications with safer pharmacologic profile is imperative. Hence, medicinal plants may be proven valuable source of
effective natural products to be used as supplements in controlling blood glucose level [7]. There has been a recent exponential growth in the
studies and development of herbal medicines in the Philippines largely due to their non-toxic nature, lesser side effects, and economic
affordability [8,9].
Syzygium cumini, locally known as Philippine duhat [10], is one of the widely used traditional ethnomedicinal plants for treating various diseases
throughout the world [11]. It is characterized as a tropical fruit tree [6], native to the Philippines and is found mostly in India, Indonesia, and
throughout other Southeast Asian countries [5,10], and is considered of great economic importance since all parts of the tree can be used for
various medicinal purposes [12]. However, although this plant is readily used as herbal drug in the Philippines due to its known medicinal
properties, there are no sufficient studies currently available in the literature that validates the efficacy of the local duhat variety against
hyperglycemia [8].
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There have been few studies that have evaluated the extracts of various parts of S. cumini, especially the seeds and fruits, for its antihyperglycemic activity. It is observed that the blood and urine glucose levels of diabetic rats are significantly decreased upon treatment with
ethanolic extract of duhat seeds [13]. Moreover, there is a recent study by Morales et al., which shows that the leaf extract of S. cumini is a
nontoxic substance that can exhibit hypoglycemic activity or maintain the normal level of blood glucose in rats [14].
However, there are no studies regarding the anti-hyperglycemic effect of the methanolic leaf extracts of S. cumini, specifically its local variety in
the Philippines. Most of the available studies on S. cumini are done on the seeds and fruits and on the variety locally found in India [7]. Hence,
this study was conducted to evaluate the anti-hyperglycemic property of the crude methanolic leaf extract of Philippine duhat (S. cumini).
Specifically, it evaluated the anti-hyperglycemic property of the crude methanolic leaf extract through Oral Glucose Tolerance Test (OGTT) in
mice.
MATERIALS AND METHODS
The animal experiment performed in this study was guided by the principles of animal use, care and welfare based on the Animal Welfare Act of
the Philippines (RA 8485) and Administrative Order No. 45 of the Bureau of the Animal Industry and registered in their animal study registry.
The study was approved by the Institutional Animal Care and Use Committee (IACUC), University of the Philippines-Manila with IACUC
Protocol No. 2017-026. The study was registered to the Research Grants Administartion Office of the National Institutes of Health, University of
the Philippines-Manila with registration no. 2017-1036.
Acclimatization of animals
Fifteen (15) male ICR mice of the same age (12-14 weeks) and more or less of the same weight (20-24 grams) were obtained from the National
Institutes of Health, University of the Philippines-Manila. These animals were caged separately and kept at standard relative humidity (70-72%),
temperature (20-22°C), and a 12-h light and dark cycle for one week before the start of the experiment. The animals were given access to
standard animal pellet diet and water ad libitum.
Preparation of the crude methanolic extract of S. cumini
The leaves of the Philippine duhat (S. cumini) were acquired from the Bureau of Plant Industry (BPI, Manila, Philippines), and were
authenticated by the Department of Biology, College of Arts and Sciences, De La Salle University, Taft, Manila. The fresh samples were then
finely chopped, and dried over shade for 7 days, before soaking in methanol. After overnight soaking, the extract was subsequently collected by
filtration. The remaining duhat leaves were re-soaked two more times with methanol. The generated extracts from the three batches were then
pooled and dried using a rotary evaporator. The starting pressure was set at 300 mbar, and rotation speed of 3-4 times per second, heated at 3740°C, and then chilled at 4°C. The generated extract was kept in 4°C until further use. Each use of the generated extarct was suspended in
distilled to make a solution of 500 mg/mL as the stock solution for use in the experiment.
Determination of anti-hyperglycemic property
Oral Glucose Tolerance Test (OGTT)
Fifteen test mice were fasted overnight, and then randomly divided into three groups, each receiving different treatments. The first group
(Positive Control) received glibenclamide (10 mg/kg), and served as the positive control. The second group (Treatment Group) received 250
mg/kg of the crude methanolic leaf extract of S. cumini as the treatment group and the negative control group (Negative Control) only received
distilled water as treatment. All treatments were given by oral gavage with a maximum volume of 0.5 ml.
After fasting, all mice were given a glucose challenge of three gms/kg given through oral gavage. The stock solution of the glucose used was
50% dextrose in 50 ml water (Euromed, Mandaluyong, Philippines). The blood glucose levels were measured after 30 min from the glucose
challenge (0 hour). All mice were considered as hyperglycemic when blood glucose level after the glucose challenge is more than 11.1 mmol/l
(200 mgs/dl). Once hyperglycemic, Positive Group received glibenclamide 10 mgs/kg via oral gavage (Euglocon ™, Abbott Health Care Pvt Ltd,
Mandaluyong, Philippines). Treatment Group received crude methanolic left extract of Philippine duhat (S. cumini) 250 mg/kg via oral gavage.
Negative Group received 0.5 ml of distilled water via oral gavage.
After 0.5, 1, 1.5, and 2 hours, blood glucose levels were determined using a glucometer (GlucoX ™, TaDoc Technology Corporation, New Taipei
City, Taiwan). Blood glucose level was determined by making a vein prick using one of the tail veins. Once a good blood drop is produced after
a vein prick, it was loaded onto the test strip. The blood glucose level was read after one minute. Test result from poor blood loading and read
more than one minute were discarded.
Data Processing and Statistical Analysis
The blood glucose level was presented in mean. The independent student t-test was used for statistical comparison. Statistical significance was
considered if the calculated p-value was less than 0.5.
RESULTS AND DISCUSSION
In this study, the crude methanolic extract of S. cumini leaves was evaluated for its anti-hyperglycemic property. Figure 1 shows that there was a
continuous decrease in the blood glucose levels of the glucose challenged hyperglycemic mice after being treated with glibenclamide and the
crude methanolic leaf extract of S. cumini at 0.5, 1.0, 1.5 and 2.0 h. It also shows that the positive control group had an immediate decrease to
non-hyperglycemic state at 0.5 h and returned to normal blood glucose level at 1.5 and 2 h after the administration of glibenclamide, while the
same was observed only at 1.5 and 2.0 hours upon the administration of the crude methanolic leaf extract. Table 1 shows the mean blood glucose
levels of the different groups and time points in this study.
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Figure 1: Blood Glucose levels of glucose challenged hyperglycemic mice at 0, 0.5, 1.0, 1.5, and 2.0 h
Table 1: Blood Glucose levels of glucose challenged hyperglycemic mice at 0, 0.5, 1.0, 1.5, and 2.0 h
Groups

Time points
(Hour)

Negative Control

Treatment Group

Positive Control

0

17.4

15.9

12.4

0.5

16.8

13.6

10.1

1

15.6

12.2

9

1.5

15.1

9.6

7.2

2

14.1

9.1

5.1

Table 1 shows that hyperglycemia persisted in the negative group. This animal model of hyperglycemia is a good, reproducible and less toxic to
the animal subject for the evaluation of anti-hyperglycemia of any products in pre-clinical studies. The positive group returned to normal values
at two hours after glucose challenge. In the treatment group, hyperglycemia persisted late in the observation period at one hour after glucose
challenge and became non-hyperglycemic at 1.5 and 2.0 h. Hyperglycemia is the elevation of blood glucose level above 11.1 mmol/l (200
mg/dl). In mice, the normal fasting blood sugar is in the range of 3.4 to 7.2 mmol/l while for non-fasted mice, the range is 6.3 to 9.6 mmol/l [15].
In humans, the fasting blood sugar is in the range of 3.9 to 5.5 mmol/l. The target blood glucose for diabetic humans is in the range of 5.0 to 7.2
mmol/l [16].
The goal in the treatment of both type 1 and 2 diabetes mellitus with insulin and oral hypoglycemic drugs respectively, is to mimic the normal
basal blood glucose level in body. Studies report that uncontrolled hyperglycemia such as in pre and post prandial state and in between intake of
medications or injection with insulin still pose problems and complications associated with diabetes. It may contribute to various microvascular
complications like retinopathy and nephropathy. Despite several treatment options, safer alternatives like medicinal plants may supplement
diabetic control [17,18].
In this study, the leaves of S. cumini) of the Philippine variety has anti-hyperglycemic property comparable with glibenclamide, a representative
drug of the sulfonylurea family of hypoglycemic drugs. But unlike S. cumini, sulfonylureas are associated with hypoglycemia which could be
fatal, one of the many side effects of these drugs. This side effect of sulfonylureas can lower blood glucose level even when the blood glucose
level of diabetic individual is already controlled. This can also happen to normal individuals who may accidentally take this drug. Hypoglycemia
may lead to shock and could be fatal [16,19].
CONCLUSION AND RECOMMENDATIONS
In this study, the crude methanolic extract of S. cumini) leaves showed blood glucose lowering property similar to glibenclamide in glucose
challenge hyperglycemic mice. S. cumini) can be a potential source of plant-based pharmacologic agent, which can be used in controlling
unwanted hyperglycemic states in diabetic individuals. In order to provide more information regarding the pharmaceutical properties of the local
variety of S. cumini leaves, it is recommended that other medicinal properties, such as anti-coagulant, gastro-protective, and reno-protective
properties, be further investigated using the crude methanolic leaf extracts of Philippine Duhat.
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