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ABSTRACT

Diabetes, is defined by the level of hyperglycemia. In response to its

prevalence, treatment options are being expanded beyond conventional

medicine. This study focused on the Calabash fruit (Crescentia cujete) as a blood

glucose-lowering agent. It aimed to determine its Acute Toxicity Dose, Effective

Dose (ED50) and Approximate Effective Dose (AED). Swiss mice were given an

oral dose of Calabash decoction to establish its toxicity. Results classified the

fruit decoction category 5 of the OECD guideline, rendering it nontoxic. Alloxan·

induced rabbits were used in both ED50 and AED. ED50 Probit analysis of the

fruit was 9.88 mg/kg. AED was found to range from 3.98 to 15.84 mg/kg.

Experimehtal Bioassay was conducted and showed blood glucose levels of three

groups: Normal Saline Solution, Metformin, and Calabash across time had a

mean of 283.00, 261.87 and 241.47 respectively. Evaluation using Post Hoc

Paired·huise Test demonstrated Calabash and Metformin had comparable

effects.
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Chapter 1

Introduction

Background of the study

Worldwide, in the last few decades, victims of diabetes have increased

more than twice, and are expected to grow from its current 246 million to 380

million in 18 years by the year 2025 (ChUB, 2008). Recent estimates indicate

there were 171 million people in the world with diabetes in the year 2000 and this

is projected to increase to 366 million by 2030. Diabetes is a condition primarily

defined by the level of hyperglycemia giving rise to risk of microvascular damage

(retinopathy, nephropathy and neuropathy). It is associated with reduced life

expectancy, significant morbidity due to specific diabetes related microvascular

Gomplications, increased risk of macrovascular complications (ischaemic heart

disease, stroke and peripheral vascular disease), and diminished quality of life

(World Health Organization 2006; Wild 2004). Diabetes worldwide ranks fourth in

the leading causes of mortality (National Diabetes Clearinghouse 2008). In the

Philippines, it is the eighth leading cause of death. (GMA NewsTv, 2008)

According to statistics, among the diabetic population in the Philippines,

95% of it comprises the Type 2 diabetes (adult onset). Mostly obese individuals

are affected (Alerta, 2005). There are more than 5 million Filipinos with diabetes

today. Central obesity predispose to developing type 2 diabetes.

Alternative medicines are used widely by people in treating a variety of

conditions such as hyperglycemia. It is a healing practice that does not fall within

the realm of conventional medicine, or that which has not been shown
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consistently to be effective.

The Philippine Medicinal Plants now number over 600 and one of these is

Calabash. Crescentia cujete, the scientific name of Calabash, belongs to the

family Bignoniaceae. Its fruit, bark, and leaves are used in many ways. It is a

widely distributed tropical tree mostly found in areas such as the .Caribbean

region, Central America, Mexico, West Indies, and Amazon region of Brazil

(Michael, 2004).

Calabash is used in other countries such as in Panama, where it is called

totumo. The leaves are used for treating diarrhea, hypertension and stomach

aches (Philippine Medicinal Plants 2009). The fruit is also used for respiratory

ailments, bronchitis, cough, colds, toothaches, headaches, and for menstrual

irregularities as a laxative, anti-inflammatory, and febrifuge (Morton, 2010).

Phytochemical studies shown that calabash fruit has constituents that are known

to decrease blood glucose levels (Ogbuagu 2008; Bartholomew et aI, 2007)

which can provide good and affordable alternatives for hypoglycemic drugs.

In line with the perpetual search for expanding the treatment options for

diabetes and the escalating popularity of herbal medicines, this study focuses on

the calabash fruit by strengthening its assertion as a blood sugar-lowering agent.

Determining the proper dosage to which the fruit is effective and establishing its

toxicological information provides a baseline to which future clinical studies can

utilize.
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Statement of the Problem

The study aims to determine the Acute Toxicity Dose of Calabash

(Crescentia cujete) in swiss mice and Effective Dose (ED50) and Approximate

Effective Dose in Alloxan-induced hyperglycemic rabbits.

Specifically, the study deems to answer the following questions:

1. What is the Acute Toxicity Dose of the Calabash (Creseentia eujete)

decoction on swiss mice?

2. What is the Approximate Effective Dose (AED) of the Calabash

(Creseentia eujete) decoction on the alloxan- induced hyperglycemic

Rabbits?

3. What is the Effective dose (ED50) of the Calabash (Crescentia cujete)

decoction on the alloxan- induced hyperglycemic Rabbits?

4. Is there a significant difference among the blood sugar level groups

when treated with;

a. Metformin (Positive control group)?

b. Normal Saline Solution (Negative Control group)?

c. Calabash decoction (Test group)?

Significance of the study:

This research provides a clear and scientific study for the Calabash fruit in

terms of its Acute Toxicity Dose on swiss mice. It also provides a study of the

Approximate Effective Dose (AED), and Effective Dose (ED50) in Alloxan-treated

rabbits. The fruit has also a competitive effect to Metformin in lowering blood

glucose. The beneficial contribution of this scientific discovery will make the
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people, not only of the local population but also globally, aware about the many

uses of the Calabash tree. This study is also significant to provide less expense

to people and choose an effective hypoglycemic alternative. The results of this

study will also benefit the following:

1. Department of Health (DOH). The findings of this research will provide

the institution with an alternative blood-lowering agent to recommend to Diabetic

patients.

2. Diabetic Individuals. The results of this study will benefit the diabetic

population who prefer the natural way of reducing blood sugar in the body and to

lessen their expenses on glucose lowering agents.

3. The Researchers and future Researchers. The results of this study will

?lnswer the researchers' fundamental question for this research. The researchers

will become more knowledgeable about the Calabash fruit and its hypoglycemic

actions. This study also can contribute knowledge to the field of Pharmacology.

This research will provide information for future researches and will stir the minds

of other researchers to explore other aspects that were not yet covered by this

study.

Scope and Limitation

The study will mainly focus on the Acute Toxicity Dose, Effective Dose

(ED50) and Approximate Effective Dose (AED) of Calabash (Crescentia Cujete)

fruit in alloxan -induced hyperglycemic Rabbits and Swiss Mice. Swiss Mice will

be used to determine the Acute Toxicity Dose, while rabbits will used to

determine the Effective Dose (ED50) and Approximate Effective Dose of the said
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fruit. This study will be limited to rabbits and swiss mice of the same group and

weight category, that being 300-350 grams for rabbits and 200-250 grams for

swiss mice. The 60 rabbits (Panabo City) and 3 swiss mice (BFAD) will be

obtained from the Bureau of Food and Drugs in Manila.

The blood glucose level will be determined using a dextrostix reagent pad

and digital boots glucometer before and after introducing the hyperglycemic

agent as well as administration of Acute Toxicity Dose, Approximate Effective

Dose, and Effective Dose (ED50) of Calabash. Blood sample will be taken from

the ear vein of the rabbits. Metformin and plain normal saline solution will be

respectively used as positive and negative controls. Calabash decoction will be

the test drug.

Alloxan Monohydrate, which was procured from Chemline Enterprises,

Tandang Sora, Quezon City, will be used to induce hyperglycemia on the test

animals.

Theoretical Framework

The Crescentia cujete is also called as a Calabash tree, a tropical tree

from a family of Bignonia. The fruits of the Calabash tree are big in sizes that

grow up to a 14" diameter with a hard, green shell. The fruit pulp has therapeutic

function and had been utilized for respiratory problems such as asthma

(tropilab.com). The pulp of the Crescentia cujete is loaded with high mineral

concentrations such as sodium, low in calcium, and high with thiamine. It is free

also from HeN toxicity and this fruit has useful contributions and help in terms of

health and nutrition. This fruit is also believed to have Cyanhidric acid that will
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stimulate the release of the insulin. (stuartxchange.com)

The principles of the procedure will be based on OEeD guidelines.

(alttox.org).

A recent study made by Alegre etat (2010), about the bioactivity of the

Calabash fruit pulp decoction in the hyperglycemic albino rats that were induced

with Alloxan, shows that the antidiabetic effect of the prepared Calabash fruit pulp

decoction was fluctuating and lower mortality rate was observed in the study.

Conceptual Framework

?Determination of
?

Calabash (Cresentia cujefe) Acute Toxicity Dose in
Swiss mice;

fruit pulp Decoction q?Determination of
?

Positive Control (Metformin) Approximate Effective
Dose and Effective?

NegativeControl(Normal Dose (ED50) in

Alloxan-induced
saline solution) Rabbits; and? Bioassay

Figure 1. Theoretical framework of the study.

The figure shows that Calabash fruit pulp decoction, Metformin, and

normal saline solution are the independent variables of the study. The dependent

variables include the determination of Acute Toxicity Dose in swiss mice and

determination. of Approximate Effective Dose and Effective Dose (ED50) in

Alloxan-induced Rabbits. The positive control will be the Metformin-treated group

while the negative control will be the normal saline solution treated group.



Definition of Terms:

Acute Toxicity Test

7

- establishes the concentration required to provide data on

the relative toxicity likely to arise from a single exposure,

observed by death, within 4 days using swiss mice as test

animal.

Alloxan - the crystalline oxidation product of uric acid that will be

used to induce hyperglycemia to the albino rats by

selective destruction of pancreatic beta cells, which

produce insulin.

Approximate Effective Dose(AED) - it is the dose wherein the Calabash

decoction therapeutic ion is found to lower elevated

glucose levels of Rabbit as test animal.

Blood glucose level - the concentration of glucose in the blood expressed in

mg/dl.

Calabash Fruit (Crescentia cujete) - the test plant that will be utilized by the

researchers for its determining its lethal and effective dose.

Decoction - is a method of extraction by boiling of plant material which

may include stems, roots, barks and pulp.

Effective Dose (ED50) - Amount of a substance required to produce a specific

effect in half of an animal population comprising

a test sample. See also lethal dose 50.

Glucometer - a portable glucose-measuring device that utilizes

enzymatic sticks and the color reaction quantified.

Swiss mice - a healthy, randomized, properly identified, fasted albino

rat that weighs 200 to 250 9 at the start of the experiment.
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Chapter II

REVIEW OF RELATED LITERATURE

Diabetes Mellitus

Etiology

Diabetes mellitus is a chronic disease characterized by an alteration in the

utilization of glucose by the body due to a defect in insulin production or a defect

in the insulin receptors. It then results to the accumulation of glucose in the

blood, a condition called hyperglycemia (Rother at aI, 2008). Powers (2005) said

in his section in Harrison's Internal Medicine that it is composed of a group of

disorders that share a common feature, hyperglycemia (see definition of tenns).

Diabetes mellitus is categorized as to Type 1 (Insulin Dependent) or Type

2 (Non"insulin dependent). The former is characterized by a gradual

accumulation of glucose in the blood due to autoimmune destruction of beta cells

of the pancreas. Insulin levels fall and blood sugar levels rise uncontrollably. It

comprises 5% to 10% of the diabetic population and usually is diagnosed to

patients below 20 years of age Maitra (2010). The latter is due to a problem in

the uptake of glucose to the muscles and other glucose dependent tissues

because of alteration in the transcription of insulin receptors. It is combined with

inadequate secretory response of the pancreatic Beta"cells in response

hyperglycemia. This condition usually occurs later in life and comprises

approximately 90% to 95% of the cases of Diabetes Mellitus. Voley at al (2009)

emphasized in their article that obese persons usually develop insulin resistance

and problems in pancreatic beta cell insulin production. Maita (2010), considered
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type 2 Diabetes as "adult-onset", however, there is an increasing prevalence of

type 2 Diabetes among children and adolescents in an "alarming pace."

Powers (2005) also added other types of Diabetes Mellitus of other

etiologies which includes genetic defects in insulin synthesis and secretion,

metabolic deficits affecting insulin secretion, mitochondrial abnorm~lities and

other conditions that can alter glucose tolerance. Maturity onset diabetes of the

young (MODY) is characterized as autosomal dominant inheritance with high

penetrance and usually affects persons below age 25, even the neonates. It is

not associated with obesity nor the presence of beta-cell autoantibodies. Other

subtypes include Permanent neonatal diabetes, which should be distinguished

from transient neonatal hyperglycemia, and Maternally inherited diabetes and

deafness Maita (2010).

The primary targets of diabetes are the kidneys leading to glomerular

lesions, problems in the caliber of renal vascular system, pyelonephritis,

necrotizing papillitis and if not managed, will eventually lead to renal failure, the

eyes leading to diabetic retinopathy, the peripheral nerves and blood vessels

(Maita, 2010).

Diagnosing OM

The normal blood glucose is usually 70 to 120 mg/dL The Diagnosis of

diabetes is based on the recommendations of the World Health Organization

(2006) (see table below).

Table 1. Recommendations of the World Healttl Organization in Diagnosing

Diabetes Mellitus.
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Recommendation 1 The current WHO diagnostic criteria for diabetes should
be maintained
- fasting plasma glucose :2 7.0mmol/l (126mg/dl) or 2-h
plasma glucose ~ 11.1mmolll (200mg/dl).
Despite the limitations with the data from which the
diagnostic criteria for diabetes are derived, the current
criteria distinguish a group with significantly increased
premature mortality and increased risk of microvascular
and cardiovascular complications.

Recommendation 2 Since there are insufficient data to accurately define
normal glucose levels, the term 'normoglycaemia' should
be used for glucose levels associated with low risk of
developing diabetes or cardiovascular disease, that
is levels below those used to define intermediate
hyperglycaemia.

Recommendation 3 The current WHO definition for Impaired Glucose
Tolerance (IGT) should be maintained for the present.
Consideration should be given to replacing this category
of intermediate hyperglycaemia by an overall risk
assessment for diabetes, cardiovascular disease, or both,
which includes a measure of glucose as a continuous
variable.

Recommendation 4 The fasting piasma glucose cut-point for Impaired Fasting
Glucose (IFG) should remain at 6.1mmoill. This decision
was based on concerns about the significant increase in
IFG prevalence which would occur with lowering the cut
point and the impact on individuals and health systems.
There is a lack of evidence of any benefit in terms of
reducing adverse outcomes or progression to diabetes
and people identified by a lower cut-point eg 5.6mmolll
(100mg/dl) have a more favourable cardiovascular risk
profile and only half the risk of developing diabetes
compared with those above the current WHO cutpoint.
Lowering the cut-point would increase the proportion of
people with IGT who also have IFG but decreases the
proportion of people with IFG who also have IGT.
Consideration should be given to replacing this category
of intermediate hyperglycaemia by an overall risk
assessment for diabetes, cardiovascular disease, or both,
which includes a measure of glucose as a continuous
variable.

Recommendation 5 1. Venous plasma glucose should be the standard method
for measuring and reporting glucose concentrations in
blood. However in recognition of the widespread use of
capillary sampling, especially in under-resourced
countries, conversion values for capillary plasma glucose
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are provided for post-load glucose values. Fasting values
for venous and capillary plasma glucose are identical. 2.
Glucose should be measured immediately after collection
by near-patient testing, or if a blood sample is collected,
plasma should be immediately separated, or the sample
should be collected into a container
with glycolytic inhibitors and placed in ice-water until
separated prior '
to analysis

Recommendation 6 The oral glucose tolerance test (OGTT) should be
retained as a diagnostic
test for the following reasons:
fasting plasma glucose alone fails to diagnose
approximately 30% of
cases of previously undiagnosed diabetes,
fan OGTT is the only means of identifying people with
IGT,
fan OGTT is frequently needed to confirm or exclude an
abnormality
of glucose tolerance in asymptomatic people.
An OGTT should be used in individuals with fasting
plasma glucose 6.1- .
6.emmo/1I (110-125mg/dl) to determine glucose tolerance
status.

Recommendation 7 Currently HbA1c is not considered a suitable diagnostic
test for diabetes or intermediate hyperglycaemia. The
following Table summarizes the 2006 WHO
recommendations for the diagnostic criteria for diabetes
and intermediate hyperglycemia.
Diabetes
Fasting plasma glucose ~7.0mmolll (126mg/dl)
2-h plasma glucose* ~11,1mmolll (200mg/dl)

Impaired Glucose tolerance (IGt)
Fasting plasma glucose <7.0mmolll (126mg/dl)
2-h plasma glucose'"27.8 and <11.1mmolll
(140mg/dl and 200mg/dl)
Impaired fasting Glucose (IfG)
Fasting plasma glucose (11Omg/dl to 125mg/dl)
2-h plasma glucose'" and (if measured) <7.8mmol/l
(140mg/dl)
'" Venous plasma glucose 2-h after ingestion of 75g oral
glucose load
'" If 2-h plasma glucose is not measured, status is
uncertain as diabetes
or IGT cannot be exclude
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Diabetes Mellitus in the Philippines

The Philippine Department of Health statistics (Health Indicators as of the

year 2005), which was edited June of 2009, revealed that 21.6% per 100,000

population died of Diabetes Mellitus, a rise of 4.6% from the previous 5-year tally.

It is considered as the eighth leading cause of death in the country as of 2009

(DOH, 2009). In 2007, a survey was conducted by the Philippine Cardiovascular

Outcome Study on Diabetes Mellitus and revealed that three out of five Filipinos

are Diabetic (PhilCOS-DM).

Powers (2006) emphasized that glycemic control is the most important

aspect in the prevention of complication in OM. Thus, normoglycemia or m.~arthe

normal range is desired for most patients. ~nzucchi (2006) wrote in his article for

the "Clinical Insights of Diabetes," that a decrease of 10 mg/dl for 24-hours

reduces risk for the development of Acute Myocardial Infarction with increased

30-day and 180-day survival. Also, he stated that a person with blood sugar of

110 mg/dl holds greater metabolic and cardiovascular risks compared to a person

with blood sugar of 100 mg/dl.

Calabash (Crescentia cujete) taxonomy

Kingdom: Plantae

Subkingdom: Tracheobionta

Division: Magnoliophyta

Class: Magnoliopsida

Subclass: Asteridae

Order: Scrophulariales Figure 2. Calabash Fruit

Family: Bignoniaceae

Genus: Crescentia L

Species: Crescentia cujete L.
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Description

Small tree growing to a height of 4 to 5 meters with arching branches and

close-set clusters of leaves. Leaves are alternate, often fascicled at the nodes,

oblanceolate, 5 - 17 cm long, glossy at the upper surface, blunt at the tip and

narrowed at the base. Flowers develop from the buds that grow from the main

trunk, yellowish and sometimes veined with purple, with a slightly foetid odor,

occuring singly or in pairs at the leafaxils, stalked and about 6 cm long, and

opens in the evening. The fruit is short-stemmed, rounded, oval or oblong, green

or purplish, 15 to 20 cm in diameter.

Figure 3. The different parts of the Calabash (Crescentia cujete). (A)

flowers (8) unmatured fruit (C) tree.

Calabash fruit as a Hypoglycemic agent

Twenty eight species of plants, including Calabash, was the subject of an

ethnomedicinal investigation by Abbey and Krobou (2009) as a means of

treatment for Diabetes. Kofti and his associates (2009) believed that it was

cyanhidric acid that stimulates insulin release and its alkaloids was involved in
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glycogenogenesis. Thus, calabash fruit has a pharmacological potential in

lowering blood glucose levels.

Gomathy (1990), from the Indian Academy of Sciences, administered

pectin with a dose of 20mg/100g body weight to normoglycemic and alloxan

induced diabetic rats and found out that there was an increase in the hepatic

glycogen and· a decrease in blood glucose levels. The results of his study

showed ·that there was an increase in the activity of glycogen synthetase thus,

lowering blood glucose levels.

A group of Medicine students in Davao Medical School Foundation

(DMSF) used a randomized-type experimental design to screen and test the

toxicity and blood glucose-lowering capacity of calabash fruit pulp decoction to

alloxan-induced albino rats. Brine shrimp assay was calculated to be 8.57% and

it was the set LD50. The group found out that calabash fruit decoction was even

more effective as Metformin six-hours after single dose administration yielding

almost 75% of blood glucose reduction. The hypoglycemic effect of the Calabash

fruit was attributed to the phytochemical compounds present in the fruit that

included, alkaloids, pectin and the flavonoids cyanhidric acid, quercetin and

ursolic acid. However, the findings were only among borderline diabetics and the

dosage was only limited from 10 to 30% of concentration due to its highly toxic

effects.

Alloxan-induced Diabetes Mellitus

Alloxan is known as a diabetogenic chemical agent as it induces necrosis

to the islets of langerhans to rabbits in a research about nephrotoxicity of uric
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acid derivatives (islas-Adrade et ai, 2000). Exceptionally, it has specific inhibitory

and cytotoxic effects leading to selective destruction of beta cells and to the

pancreatic parenchyma. The beta-cell toxic action of the drug is mediated by the

free radicals formed in a reduction-oxidation reaction (Epand et aI, 1985; Tomita

et aI, 1974). A single dose of alloxan 100 mg/kg is just enough to induce

diabetes.

Metformin Hel

One of the medical treatments for controlling type II Diabetes is metformin

a oral diabetes medicine. The pharmacologic mechanism of action of metformin

is to decrease hepatic glucose production but increases absorption of glucose in

the intestine improving sensitivity to glucose by increasing peripheral glucose

uptake and utilization. (DeFronzo, 1999). Metformin Hcl initial starting dose is 500

mg per day once or twice a day then increased to up to 1000 mg twice a day. It

has a slow onset of action and gastrointestinal symptoms show with higher

doses.

Blood Chemistry of Rabbits

The normal blood glucose levels of rabbits ranges from 70 to 140 mg/dl

(Medirabit.com). These values are subjected to various influences such as diet,

husbandry, breed, age, sex, health condition and metabolic activity, indoor or

garden rabbit, not to forget inbreeding.
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Chapter 3

Methodology

Research Design

Quasi Experimental Design was used in the study. The 1st part of the

study will comprise the determination of the Acute Toxicity Dose of Crescentia

cujete decoction in Swiss mice. Tile second part of the study will be the

determination of Approximate Effective Dose and Effective Dose (ED50) of

Crescentia cujete decoction in rabbits. In determining the Approximate Effective

Dose of the decoction, 60 rabbits were used and induced with 120 mg/kg of

Alloxan. Blood sugars were taken and those who fit the criteria were included in

the study. Simple Random sampling using fish bowl method was utilized in

determination of 3 groups receiving different treatments.(refer appendix D for the

random sampling) The Group was assigned as A, B, & C, and were treated

orally with Plain Normal Saline Solution, Metformin, and Calabash decoction in

different concentrations respectively. Fasting Blood glucose was monitored 1, 3,

and 6 hours after induction. The test group was induced with low dose, mid dose

and high dose of calabash decoction for 3 days. Blood glucose was taken

consecutively for 14 days after the treatment. Approximate Effective dose and

Median Effective Dose (ED50) were computed. The results were compared with

the standard Metformin group. The study was utilizing the double blinding

method. The medical technologist and the statistical analyst were unaware of the

assignment.
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Research Locale

Calabash (Crescentia cujete) was harvested in Mintal, Davao City. The

preparation, administration and blood glucose monitoring was conducted in Mr.

and Mrs. Tan's residence in Kilometer 6, Saturn street, Buhangin, Davao City.

Figure 4. Geographieallocation of Davao City (Google Earth,2009)

Certification of the Fruit and Animal Subject

The Calabash fruit was brought to a taxonomist for confirmation.

Acclimatization for 5 days was done to the test animal. The 3 Swiss mice and 60

Rabbits were also be brought to a veterinarian. (Refer to appendix A).

Preparation of Calabash Fruit

Ripe Calabash fruits were cut open with the pulp to be scooped out and

the seeds to be carefully removed. The pulp was then placed in a stainless steel

cooking pot and cooked at minimum heat for one hour. During the course of

cooking, formed bubbles were carefully scraped and thrown. The cooked pulp

was then strained using a mesh cloth. The formed decoction was poured in tight
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sealed containers and placed in the refrigerator at -12 to -20 degrees Celsius for

proper storage.

Determination of Acute Toxicity Dose

Based on the new OECD guidelines on animal experimentation, Three

Swiss mice will be used in the study. Acclimatization for 5 days will. be done.

Each mouse will receive a first starting dose of 2000mg/kg of the decoction. They

will be monitored for 14 days and given food and isolated in a good environment.

Death of the test animal will be noted, if they will survive for that given regimen

the dosage will be increased until the toxic dosage will be reached. (Refer to

appendix E for OECD guideline).

Determination of Approximate Effective Dose of Calabash Decoction by Single

Dose Method

Sixty rabbits will be weighed and fasted for 12 hours. All animals will be

given Alloxan monohydrate via oral route to induce hyperglycemia. After one hour

of Alloxan administration, the animals will be fed ad libitum.

Selected rats that will meet the expected glucose levels greater than 250

mg/dL will be numbered 1,2,3 ....and forth. Random sampling fishbowl method will

be utilized to determine the groupings of the test animal that will receive different

dosage. Each number of male and female rats of the calabash group will receive

an arbitrary dose of 5 mg/kg of calabash decoction then increase logarithmically

point 6 logarithmic interval. The blood glucose levels of all the groups will be

monitored consecutively from day 1 up to day 14 and a baseline will be taken

before the induction. The significant decrease of the blood glucose level of the
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Chapter IV

Presentation, Analysis and Interpretation

Determination of Single Oral Acute Toxicity

The single oral toxicity determination of 2,000mg/kg and 5,000 mg/kg of

Cresentia cujete fruit decoction was done prior to bioassay proper ..The body

weights of all mice were monitored for a period of 14 days. figure 1.1a and

figure 1.1b illustrates the bOdy weights of mice dosed at 2000mg/kg and

5000mg/kg Cresentia cujete fruit decoction over time, respectively.

0.04

0.035

0.03
""

~ 0.Q25
.2! D.Ol
.9!'

~ 0.015
0.01

0.005

a

Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Days

-1l-Grollp1' 2000 rng/kg

••••• Grollp1· 2000 rng/kg 2

""'I""'"Groupl· 2000 rng/kg 3

Figure 5. Body weights of Group 1 mice dosed with 2000mg/kg of Crescentia

cujete fruit decoction.

lI/l 0,04

~ 0.Q3

j;; 0.02
lI/l

'ii 0.01

$ 0

••..••••GrOllp2· 5000 mg/kg 1

•••• Grollp2 • 5000 mg/kg 2

Day DilY Day Day Day Day Day Day Day Day Day Day Day Day Day "·;iJ;=Group2 • 5000 mg/kg 3

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Days

Figure 6. Body Weight of Group 2 mice dosed with 5000mg/kg of Crescentia

cujete fruit decoction.
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Figure 8 and Graph 9 shows the body weights of the mice at dose

2000mg/kg and 5000mg/kg over time. The weights of the mice do not vary much

and relatively constant. Thus it is safe to claim that the weight of the mice which

may have a confounding effect on the effectiveness of the fruit decoction, had

been reduced, if not eliminated.

Table 2. Acute Toxicity Dose of Crescentia cujete fruit decoction in Swiss Mice

Dose AnimalWeightAdministeredVolumes ofRemarks
level

Numberof MiceDose (ml)administered
(mg/kg)

(kg)Extract (ml)

2000

1.02kg.03ml.067S

2000

2.03kg.03ml.071S

2000

3.03kg.03ml,069S

Dose

AnimalWeightAdministeredVolumes ofRemarks
level

Numberof MiceDose (ml)administered
(mg/kg)

(kg)Extract (ml)

5000

10.03kg.Oaml.067S

5000

2.028kg.Oaml.071S

5000

3.03kg.08ml.069S

Legend: S-Survived;

The results show that the Crescentia cujete fruit decoction belongs to

category 5. The test animals were given with the starting dose of 2000 mg/kg and

5000 mg/kg as the highest dose to be administered in determining the acute oral

toxicity. No changes in skin and fur, eyes, nails, mucus membranes and physical

activity were observed during the observation period of 14 days. The dose was

increased into 5000 mg/kg and the same observation was done. Calabash

(Crescentia cujete) fruit decoction is non toxic and is free for further
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experimentation.

Determination of Approximate Effective Dose (AED)

Table 3. Shows the determination of Approximate Effective Dose using 0.6

logarithm interval of Cresentia cujete fruit decoction in Alloxan induced

hyperglycemic rabbits.

Table 3. Determination of Approximate Effective dose (AED) of

Cresentia cujete fruit decoction in Alloxan induced Hyperglycemic

Rabbits

RABBIT DosageVolume inPretestPost-Post·DifferenceRemarks
NO.

mlinductiontest

(Calabash decoction)M17
1 mg/kg0.005113253248 5

-
F10

0.004127258258 0-
M19

3.980.039127257249 8
-

F16
mg/kg
0.017123253253 0

-
M6

15.840.01127257191 66+
F20

mg/kg0.04126251181 70+
M8

63.100.039122252221 31+
F14

mg/kg
0.022148273186 87+

F1
251.200.15134259238 21+

M11

mg/kg
0.12127257158 99+

F19
10000.4126251147 104

+
M20

mg/kg
0.5134259219 40+

F4
3981.071.5132277206 71+

M3

mg/kg
1.95132257182 75+

F15
15848.936.85132257210 47+

M12

mg/kg
6.98134259215 44+

Legends: (-) Negative; (+)Positive

The data above shows that there is a significant decrease in the blood

glucose level on the 15.84 mg/kg with a difference of 66mg/dl. According to

Inzucchi (2006) a > 10 mg/dl decrease in the blood glucose level for 24 hours

reduces the risk for cardiovascular complications and with an increased 30 day

survival thus considered significant. Using the formula on Approximate Effective
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Dose, It yields 2.372 respectively. Refer appendices F for the solution.

Determination of Effective Dose (ED50)

Presented in the next table are the results on the determination of the

Effective dose (ED50) of Calabash ( Crescentia cujete) fruit decoction on Alloxan

induced hyperglycemic Rabbits Using the Probit Algebraic method.

Table 4. Determination of Effective Dose (ED50) Parameter Estimate

Std.95% Confidence
Parameter

EstimateErrorZSig. Interval
Lower

Upper
Bound

Bound
PROBI

Dose .464.2591.790.073-.044.972
T(a)

Intercept

-4.5882.647-1.733.083-7.235-1.941

a PROBIT model: PROBIT(p) = Intercept + ax

Based on the table above the computed estimate is 0.464 which is the f3

and the intercept is -4.588 that will serve as the a, respectively. Furthermore, the

computed z is 1.790 with significance of 0.73. Thus this means that there is no

significant relationship between the different computed dosages and its effect in

the 50% of the test population.

Table 5. Chi-Square Tests

Chi·
Square

df(a)8ig.
PROBIT

Pearson
Goodness-of-Fit

1.0594.901(b)
Test

Using the Chi-square test, the signicficance level is greater than. 150 the above

claimed was confirmed.

Manual Computation of ED50

Using the equation of the line p( y)= a + [3x +€, where in p(y) is the probit y,
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T1 - NSST2 - MetforminT3 - CalabashMeanI

M1

284.1290.3274.6283 I

M2

283.8248.8253261.87
M3

284.3208.8231.31~241.4--

The data shows the mean Blood glucose level of the three treatments, T1

the negative control( NSS), T2 ( Metformin) ,the standard positive control, T3

(Calabash) the test plant .M1,M2 and M3 refers to the measurements across

time post Alloxanization,3 and 6 hours after induction. It further displays that T1

yielded 'mean(lJ) of 283.00), 261.87,and 241.4 T 2 and 3 respectively. The blood

glucose level in T 1 is constant across time, while the T2 and T3 are significantly

decreasing across time. To further illustrate the mean measurements of the

blood glucose level among groups across time. Refer to the 10. Below.

Overall
350

300250
~200

E

150

10050a Ml

M2M3

-11-2· Metformin

"~\f'·"3- Calabash

--.;;- Total

Figure 7. The Mean Measurement of Blood Glucose Level Among three Groups

across time

Table 7. The Mean Measurements of Blood Glucose Level.

factor1 MeanStd. Error95% Confidence Interval
Lower Bound

Upper Bound
1

283.0004.386274,000292.000
2

261.8673.179255,344268.389
3

241.4674,286232,672250.261
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It can further deduced from the above data that the mean measurements

of the three groups are not the equal. Thus, rejecting the null hypothesis (

HO:1J1=1l2=1.I3).Refer appendix G for the mean measurements between groups

and within groups.

Table 10. Post Hoc Paired -huise Test

Paired Variables Significance ( p-value)
a=: 0.05NSS versus

Metformin 0.00
NSS versus Calabash

0.001
Metform:n versus

NSS 0.001

Metformin versus Calabash

0.883

Calabash versus NSS

0.001

Calabash versus

Metformin 0.883

p-value < 0.05=significant difference.

T1 ( NSS), T2(Metformin),T3( Calabash)

The table shows the significant difference among three treatments,. T 1

versus T 2 and T3 yields 0.00, 0.001. Using the criteria above, there is significant

difference between T1, T2 and T3.0n the other hand, T 2 compared with T1 and

T 3 yields 0.001 and 0.883, respectively. This means that T2 has significant

difference compared with T1 while T 2 compared with T 3 are comparable, having

the same variances. T3 compared with T1 and T2 has yields 0.001 and 0.883,

respectively. The researchers concluded that the plant extract Calabash (

Crescentia cujete) fruit decoction and Metformin the standard drug for diabetics

has comparable effects. It means that the test plant has the same effect with the

standard drug.

Indeed, Calabastl (Crescentia cujate) fruit decoction is proven to have

blood glucose lowering effect comparable with Metformin the standard drug used
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in the study. The Calabash contains phytochemical composition which includes,

alkaloids, citric acid, cyanhidric acid, malic acid, pectins, peptides (insulin),

proteins (bixine), sterols, triterpenes, and essential oil (allicine, nerolidol).

Koffi(2009).According to them, it was cyanhidric acid that stimulates insulin

release and its alkaloids was involved in glycogenogenesis. This was being

confirmed by a study of Gomathy (1990), from the Indian Academy of Sciences,

administered pectin with a dose of 20mg/100g body weight to normoglycemic

and Alloxan~induceddiabetic rats and found out that there was an increase in the

hepatic glycogen and a decrease in blood glucose levels. The results of his study

showed that there was an increase in the activity of glycogen synthetase thus,

lowering blood glucose levels.
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Chapter 5

CONCLUSION AND RECOMMENDATIONS

Conclusion

Based from the results gathered, presented and interpreted in this

research study, researchers rationally made the following conclusion:

1. The weights of the mice at dose 2000mg/kg and 5000mg/kg are relatively

constant. There were no signs of toxic reactions such as changes in skin

and fur, eyes, nails, mucus membranes and physical activity were

observed during the observation period of 14 days, as stated by the

OECD guideline 423 for the maximum 2000 and 5000 mg/kg dose. This

indicates that the Calabash (Crescentia cujete) fruit decoction belongs to

category 5 or classified as non toxic,

2. The results of the Approximate Effective Dose of the Calabash (Crescentia

cujete) fruit decoction states that the doses of the Calabash fruit decoction

range from 15.84 mg/kg to 15848.93 mg/kg dose level. At this dose levels,

relative reduction in blood glucose of test animals was recorded

consecutively for 14 days before and after treatment.

3. The results of the Effective Dose in fifty percent of the population (ED50)

states that nine point eighty eight milligrams per kilogram (9.88 mg/kg) is

the effective dose level of the Calabash fruit decoction as a blood glucose

lowering agent in rabbits. With a significance of 0.073, there is no

significant relationship between the different computed dosages and its

effect in the 50% of the test population.
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4. The bioassay results of the blood glucose level among the three groups:

normal saline solution, Metformin, and Calabash across time (post

alloxanization, 3 and 6 hours) had a mean of 283.00, 261.87,and 241.4

respectively. Normal saline solution group had constant blood glucose

over time while the Metformin and Calabash group had a significant

decrease over time.

5. The mean measurements of the blood glucose level in the

postalloxanization, 3, and 6 hours period were 283.00, 261.87, and 241.47

respectively. Mean measurements of the three groups are not equal thus

rejecting the null hypothesis.

6. The result of the Post Hoc Paired -huise Test states that paired variables

of NSS versus Metformin, NSS versus Calabash, Metformin versus NSS,

and Calabash versus NSS have a significant difference (0.001

significance). The Metformin versus Calabash and Calabash versus

Metformin have no significant difference with a value of 0.883 significance.

Recommendations

This study presented a significant impact on how the researchers view

calabash as an alternative treatment to effectively combat diabetes mellitus.

Moreover, the researchers comprehend the necessity to suggest the following

recommendation to the future researchers in the development of this study which

is helpful in the methodological venture and beneficial role to humans having

problem with their blood glucose level. These were specified as:
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1. To conduct an additional study on the histopathological evaluation and

counting of the pancreas and islets of Langerhans of the animals involved

after the entire study. Through this, establishment of the effects of the

treatments given to the animals can be done further;

2. To conduct a Calabash fruit pulp decoction evaluation in a clinical setting

on human subjects especially those with Diabetes Mellitus to test the

effectivity of the said fruit among this group;

3. To isolate other active compounds in the Calabash fruit (Crescentia cujete)

and examine other possible pharmacologic activities;

4. To formulate other dosage forms (eg. capsule) and determine its

therapeutic activity in glucose monitoring tests; and

5. To conduct a more definite anti-diabetic study in a chronic setting.
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