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ABSTRACT

Traditionally P. macrocarpa fruits have been used as an herbal anti diabetic remedy
for a long time in South-East Asia. The purpose of this study was to evaluate the
cytotoxicity, acute oral toxicity and antidiabetic effects of Phaleria macrocarpa
(EEPM) fruits in streptozotocin-induced Sprague-Dawley rat model. The plant fruits
were extracted using 70% ethanol followed by cold maceration. Brine shrimp lethality
bioassay, using sea water was prepared by dissolving 38 g sea salt in 1 liter distilled
water for two days, this is allowed to hatch the shrimp to nauplii and potassium
dichromate was used as a positive control. In an acute oral toxicity study, twelve male
adult Sprague-Dawley rats (10 weeks) weighing 180-200 g were divided into Group-I
(Control- 10% normal saline) and Group-Il (extract), n=6. The fruit extract (5000
mg/kg/b.w) was given orally to each rat and observation carefully at 4 and 6 hr
intervals for any physical changes. In antidiabetic study, a total of thirty-six healthy
adult male rats were divided into six groups (n=6). Diabetes was induced under light
ether anesthesia by a single dose (65 mg/kg/b.w) of intraperitoneally injected
streptozotocin. Their glycemic status (Oral glucose Tolerance Test) was re-evaluated
intermittently at 0, 30, 60, 90 and 120 min, respectively. Blood sugar level (mg/dl)
and body weight of each rat in the respective groups were repeatedly measured on day
0, 7, 14, 21, 28 and 35 of the experiment. The findings of the present toxicity study
suggest that the ethanol extract of EEPM fruits is non-toxic. It was found that the
EEPM at 50, 100 and 200 mg/kg and glibenclamide (0.5 mg/kg) reduced the blood
glucose level (hyperglycemia due to glucose load 2 g/kg p.o.) significantly after 2 hr
of oral administration, when compared to the diabetic control group. The repeated oral
administration of EEPM daily up to 35 days exhibited significant (p< 0.01) blood
glucose activity in STZ-induced diabetic rats compared with diabetic control. At the
end of 35 days of treatment, the blood glucose level of normal control, drug control
and diabetic control was 132.16+5.79, 134.33+7.18 (p<0.01) and 514.83+7.96
respectively. In the treatment groups, the dose of EEPM 200 mg/kg (392.66+3.2 to
174.33+4.3 mg/dl, p< 0.01) was shown to be more effective than EEPM 100 mg/kg
(392.5+3.9 to 240.5+9.2, p<0.05) and EEPM 50 mg/kg 395.66+4.4 to 284.66+4.8
(p< 0.05). However, all selected doses showed antidiabetic activity gradually in STZ-
induced diabetic rats. In histopathological examination results showed the pancreas of
diabetic control were degranulated and dilated islet cells, whereas the drug control
group showed granulated, nonappearance of dilation and hyperplasticity of islets. In
treatment groups (EEPM at 100 and 200 mg/kg) also showed granulated pancreatic
islets and prominent hyper plasticity islets. Light micrographs of rat kidney tissue in
treatment groups showed various regions of the kidneys of treated animals with
absence of matrix expansion and glomerular basement membrane thickening
suggesting normal histoarchitecture of pancreas and renal. Biochemical aspects of the
treated animal group were almost similar to the drug control group except the EEPM
50mg/kg group. In conclusion, EEPM may also serve as a good alternative in the
present armamentarium of antidiabetic drugs.

Keywords: P. macrocarpa, Toxicity, Antidiabetic, Histopathology, Kidney, Pancreas,
Streptozotocin.
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CHAPTER ONE
INTRODUCTION

1.1 BACKGROUND OF THE STUDY

Diabetes mellitus is one of the most serious global health problems (Zimmet et al.,
2001) and it is one of the commonest endocrine and metabolic disorders often
characterized by “chronic hyperglycemia”. Currently, it has been considered as the
fifth leading cause of death worldwide. It has become a pandemic and threatening
issue globally for public health in view of its associated fatal vascular complications
and lack of effective long-term treatment. In addition, it accounts for the highest
contribution to the direct health care cost, and socioeconomic burden of every society,
community and nations at large (Reusch, 2003).

Physiologically, it is a disturbance of carbohydrate, fat and protein metabolism
accompanied by an insufficiency of insulin secretion and/or action from beta cells of
islets of Langerhans. In complicated diabetes mellitus cases, it can affect the eyes (i.e,
diabetic retinopathy), kidneys, nerves (i.e, diabetic neuropathy), arteries and skin
(Fujisawa et al., 2004).

In 1995, among the adult population (above 20 years), the diabetes rate was 4.0
% and this percentage will reach at 5.4 % in 2025 (WHO, 1999). Globally, the
incidence was estimated 215 million in 2010 and it will be raised to 366 million by
2030 (Wild et.al., 2004).

Currently, the Malaysian Diabetes Association has estimated that 1.6 million
Malaysian adults are suffering from diabetes among the total estimated population of
28.3 million. This enumeration is anticipated to extend 2.48 million by the year of

2030 (Letchuman et al., 2010). The highest incidence rate was attributed to several



factors, including population growth, aging, rapid urbanization, consumption of high
energy rich diet, obesity, physical inactivity and genetic predisposition among others.
Worldwide, nearly 80% of diabetic patients are almost dependent on traditional
or herbal medicines mainly due to cost effectiveness, traditional uses and little or no
side effects. The World Health Organization (WHO) has enlisted more than 21,000
medicinal plants with their antidiabetic and antioxidant activity, and the major
compounds are in the form of carbazoles and flavonoids (Bhaskar et al., 2008). The
intake of these compounds as food supplements and others play important roles in
aspect of health protection and prevention of degenerative illnesses. Yet, just a few of

these herbaceous have obtained appropriate scientific screening.

1.2 JUSTIFICATION OF THE STUDY

Based on the literature review, there have been no toxicity and long term antidiabetic
studies on Phyleria macrocarpa (Scheff.) Boerl. (PM) in vivo method. Therefore, the
crude extract of PM fruits shall focus on determining safety issues and for treating,

preventing and controlling diabetes mellitus effectively.

1.3 SCOPES OF THE STUDY

The current study aimed to determine the toxicity and antidiabetic activities of ethanol
crude extract of EEPM fruits (meso- & peri-carp) by in vivo method using male

Sprague Dawley rat models.



1.4 RESEARCH HYPOTHESIS

The EEPM fruit extract has the potential to reduce the elevated blood glucose level
and improve regeneration of pancreatic islet cells and renal parenchyma in

streptozotocin-induced diabetic rats

1.5 RESEARCH OBJECTIVES

a) a) To carry out qualitative preliminary phytochemical screening of
EEPM fruit.

b) To conduct toxicity study of EEPM fruits.

c) To evaluate the antidiabetic effects of EEPM fruits on blood plasma

glucose.



CHAPTER TWO
LITERATURE REVIEW

2.1 OVERVIEW

The trend of diabetes mellitus in Malaysia among adults aged over 30 years
old had elevated from 7.6% to 11.9%. The data showed a positive relation with the
increase obesity (Zanariah et al., 2010).

Diabetes mellitus is an incurable metabolic disorder, which transpired when
the level of blood glucose is higher than normal, resulting from pancreatic dysfunction
and/or lack of insulin production by itself R-cells that leads to distinguished
complications (WHO, 1999).

According to American Diabetes Association (ADA, 20012), There are four
main types of Diabetes mellitus. Type 1 DM was known as insulin-dependent diabetes
(IDDM), resulting from absolute insulin deficiency due to R-cell destruction either
immune-mediated or idiopathic. It mostly (more than 90%) occurs as a result of
autoimmune islet cell destruction (Carver and Abrahamson, 2009).

Type 2 Diabetes mellitus is also called non-insulin dependent diabetes
(NIDDM) which is a comparative insulin deficiency owing to the insulin secretion
defect and insulin resistance (Wright, 2003).

Insulin resistance (IR) is a physiological condition in when cells fail to respond
to the normal physiological actions of the hormone insulin is called insulin . The body
produces insulin, but the cells in the body become resistant to insulin and are unable to
use it as effectively, leading to hyperglycemia (Chiu et al., 2007). Beta cells in the
pancreas subsequently increase their production of insulin, further contributing to

hyperinsulinemia. One of insulin's functions is to regulate delivery of glucose into



cells to provide them with energy. Insulin resistant cells cannot take in glucose,
amino acids and fatty acids. Thus, glucose, fatty acids and amino acids 'leak’ out of the
cells. A decrease in the insulin / glucagon ratio inhibits glycolysis, which in turn
decreases energy production. The resulting increase in blood glucose may raise levels
outside the normal range and cause adverse health effects, depending on dietary
conditions (Sesti, 2006). Certain cell types such as fat and muscle cells require insulin
to absorb glucose. When these cells fail to respond adequately to circulating insulin,
blood glucose levels rise (Shulman, 2000).

Diabetes Care (2003) reported that about 90% to 95% of all diagnosed cases of
diabetes are an adult-onset type diabetes mellitus. In this case, it begins as insulin
resistance, adult-onset diabetes is a disorder in which the cells do not use insulin
properly and as the need for insulin rises; the beta cells slowly loses its ability to
produce insulin. It is associated with older age, obesity, family history of diabetes,
history of gestational diabetes, impaired glucose metabolism, physical inactivity, and
race/ethnicity. Type three diabetes mellitus is a little that has been proposed a certain
specific condition and/or syndromes like Alzheimer’s disease which results from
resistance to insulin in the brain. It is, the less common types of diabetes mellitus than
others. The fourth type of diabetes mellitus is regarded as gestational diabetes (GDM)
and it is usually diagnosed during pregnancy (ADA, 2012).

Type 2 Diabetes Mellitus is diagnosed on the basis of fasting plasma glucose
(FPG) and two hour plasma glucose (2hPG) concentration by using the oral glucose
tolerance test (OGTT). The ADA expert committee defined the category of pre-
diabetic state is an impaired fasting glucose (IFG) and/ or impaired glucose tolerance
(IGT). The diabetes level for FPG and 2hPG are 7.0 and 11.1 mmol/L, respectively

(Drouin et al., 2009)



In normal condition, the fasting plasma glucose (FPG) concentration is from
100 to 125 mg/dl (=5.6 and <7.0 mmol/ml). It will be considered as a diabetes
condition when the impaired fasting glucose (IFG) and impaired glucose tolerance

(IGT) value is more than 126 mg/dl and 200 mg/dL respectively (ADA,2004).

2.2 IMPORTANCE OF MEDICINAL PLANTS AND TRADITIONAL
MEDICINE IN THE TREATMENT OF TYPE 11 DIABETES MELLITUS

Up to now, there are many kinds of chemical or biochemical antihyperglycemic
agents that have been developed for patients to control or/and lower blood glucose to a
normal level (Croom, 1983). Even though, there is a lot of controversy concerning
about the safety and efficacy of herbal remedies, however, many people are using
traditional and complementary medicine to treat diabetes and other diseases, (Fugh-
Berman, 2000).

It must be noted that a big portion of the population has been using traditional
herbal medicinal plants which have antidiabetic properties and a variety of compounds
have been isolated (alkaloids, glycosides, terpenes, flavonoids, etc.). However, to
develop a traditional herbal remedy as a useful modern medicine, still we need to
more precise in investigating and standardizing the crude or isolated compound. To
date, a biguanide is a derivative of an active natural product which isolated from the
plant Galega officinalis L. (Witters, 2001).

Secondary metabolites are organic compounds that are not directly involved in
the normal growth, development, or reproduction of an organism. Secondary
metabolites often play an important role in plant defense against herbivory and other
interspecies defenses. Humans use secondary metabolites as medicines, flavorings,

and recreational drugs.



Generally, most of the active compounds isolated from plants as a secondary
metabolites like alkaloids, flavonoids, triterpenoids, polysaccharides, glycopeptides,
aminobutyric acid derivatives, steroids, iridoids, phenolics, peptides, alkyldisulfides
and inorganic ions.

There have been a rich historical record from an ancient physicians and
aborigine people that traditional and complementary medicine provide important clues
for identifying and developing synergistic activity of selected crude extract but it has
largely neglected. Therefore, substantial effort is needed to better screening the

antidiabetic mechanism of action of most plant extracts.

2.3 THE PHALERIA MACROCARPA (SCHEFF.) BOERL.

P. macrocarpa (Scheff.) Boerl. known as Mahkota Dewa grows all over Malaysia. It
grows in tropical areas throughout the year and reaches a height of around 1-6 m. It is
a complete tree (stem, leaves, flower and fruit) and the fruit shape is eclipsed with a
diameter of around 3 cm. The color of the fruit is green before ripening and red when
fully ripe. The plant can be found planted in home gardens as an ornamental plant in
gardens or as a shade plant. This chronic shrub grows upright with 1 to 2.5 m tall,
round and trunk, It is rough, brown, woody and gummy, branching sigmoidal. The
single leaf located opposite, short-stemmed, lancelets or oblong shape, tapered tip and
base, flat edge, pinnate venation, smooth, dark green, 7-10 cm long, 2-5 cm wide.
Flowers come out throughout the year, lying scattered on the stems or leaves armpits,
tube shape, small, white, and fragrant. Fruits are round, 3-5 cm in diameter, smooth,
grooved, when young, green and red color after ripening. The pulp is white, fibrous
and watery. Seeds round, hard, brown, rooted riding and yellow-brown (Backer et al.,

1965; Hendra et al., 2011).



