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Abstract: The present study evaluate the anti-hyperglycemic and hypolipidemic effect of ethanolic extract
prepared from Chrysophyllum albidum seed cotyledon in model of alloxan-induced diabetic rats. Results
showed that the daily treatment of diabetic rats with ethanolic extract of Chrysophyllum albidum seed
cotyledon twice daily for 7 days (100 and 200 mg kg™ orally) significantly decreased (p<0.001) the blood
glucose levels by 11.92 and 12.10%, respectively in the treated induced diabetic rats compared to the diabetic
control rats. The 100 mg kg~ dose of the extract showed nsignificant decrease in the hepatic lipids (except
HDL-cholesterol) concentrations, while the 200 mg kg™ of the extract showed a significant decrease (p<0.001)
1n the hepatic lipids (except HDL-cholesterol) in the treated diabetic rats and treated non-diabetic rats. However,
the various doses of the extract sigmficantly increased (p<0.001) the HDL-cholesterol m treated diabetic rats
while, there was no sigmificant effect on the hepatic HDL-cholesterol in the treated non-diabetic rats. The results
Justify the popular use of Chrysophyilum albidum seed cotyledon, pointing out to the potential benefit of the
plant ethanolic extract in alternative medicine in the treatment of diabetes mellitus.
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INTRODUCTION

Diabetes Mellitus (DM) 1s a multifactorial disease
which 1s characterized by hyperglycaemia, lipoprotein
(Scoppola et al, 2001) and altered
intermediary metabolism of major food substrates
(Unwin et al., 2001). The pathogenesis of diabetes
mellitus and the possibility of its management by
existing therapeutic agents without any side effects
have stimulated great interest in recent years (Bailey,
1999). Management of diabetes without any side
effects 13 still a challenge for the medical system. This
leads to an increasing search for improved anti-
diabetic drugs.

Few of plants treatments used in traditional medicine
for diabetes have received scientific scrutiny and the
World Health Organisation has recommended that this
area warrants attention (WHO, 1980). This research
describes the study of Chrysophyllum albidum seed
cotyledon (Sapotaceae). Chrysophyllum albidum (Linn.)
belongs to the family Sapotaceae. Tt is primarily a forest
tree species and its natural occurrences have been

abnormalities

reported in diverse ecozones in Nigeria, Uganda, Niger
Republic, Cameroon and Cote d’Ivoire (Bada, 1997). The
plant often grows to a height of 36.5 m though i1t may be
smaller (Bada, 1997). The aftican star apple fruit 1s a large
berry containing 4-5 flattened seeds or some times fewer
due to seed abortion (Keay, 1989). The plant has in recent
times become a crop of commercial value in Nigeria. The
fleshy pulp of the fruits is eaten especially as snack and
relished by both young and old (Cenrad, 1999). The
African star apple fruit has been found to have highest
content of ascorbic acid with 1000-3,330 mg of ascorbic
acid per 100 g of edible fruit or about 100 times that of
oranges and 10 tunes of that of guava or
(Aseryo, 1946). As a medicinal plant, 1s commonly used as

cashew

anti-microbial, antinociceptive, anti-inflammatory and
antioxidant agent (Idowu et al, 2003, 2006). However,
no scientific investigation has so far been conducted
on its anti-diabetic activity. The present work was
therefore undertaken to study the anti-hyperglycemic
and hypolipidemic effects of the ethanolic extract of
Chrysophyllum  albidum seed cotyledon in alloxan-
induced diabetic rats.
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MATERIALS AND METHODS

Plant materials: Chrysophyllum albidum seed was,
collected around the Southern Western part of Nigeria
and then their voucher specimen deposited at Forestry
Research Institute of Nigeria (FRIN) Thadan, Nigeria. The
seed cotyledons were removed from the outer covering
through crushing, air-dried and grounded into powder.

Preparation of ethanolic extract of plant seed cotyledon:
Five hnmdrad grams of powdered Chrysophyilum albidum
seed cotyledon were first soaked for 30 min in 300 mI of
hexane to de-fat. The extract was filtered and the residue
was soaked in 900 mL of 70% ethanol for 5 days. The
extract was filtered and concentrated at 78°C wsing
rotary evaporator and further concentrated using water
bath at 48°C.

Animals: Female albino rats weighing between 164-234 g
were used. The animals were maintain under laboratory
conditions humidity, temperature (23-25°C) and light 12 h
light/dark cycle in the of Department Physiology animals
house, Ladoke Akintola University of Technology,
Ogbomoso,and allowed free accesses to grower mash and
water Ad libitum. The animals were acclimatized for two
weeks. The principle of Laboratory animal care guideline
procedures were followed in the study (NTH publication
revised, 1985).

Induction of diabetes: After fasting for 24 h the animals
were given a single intra-peritoneal injection of freshly
prepared alloxan solution using saline (0.9% (w/v) NaCl)
as vehicle, at a dose of 12 mg alloxan/100 g body weight
(Bahnak and Gold, 1982). The diabetic state was
ascertained in terms of loss of body weight and high
blood glucose levels. Symptoms of diabetes were
observed within a weelk of alloxan injection.

Experimental designs: Thirty albino rats were used for
the study. The rats were divided into 6 groups, each
group consisting of 5 animals. The crude extract was
dissolved in corn oil before administration to the rats.
All administrations were done orally using oral canulla
and were done twice daily (morming and everung) for a
period of 7 days. Group I Diabetic rats administered
100 mg kg™' of extract; Group II. Diabetic rats
administered 200 mg kg™' of extract, Group II: Non-
diabetic administered 100 mg kg™ of extract; Group IV:
Non-diabetic rats administered 200 mg kg™ of extract;
Group V: The diabetic control rats admimstered com o1l in
place of the extract; Group VI: The normal control rats
administered corn oil in place of the extract. After 7 days
the experimental animals were subjected to overnight
fasting and were sacrificed the following day.
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Preparation of serum: A day (24 h) to sacrifice, food but
not water was withdrawn. This was done to mimimize the
glycogen stored in the body. Animals were sacrificed by
cervical dislocation and blood samples collected directly
from the left ventricle of the heart to plain bottle. This was
allowed to clot at room temperature and then centrifuged
at 3000 rpm for 10 min to obtain serum.

Preparation of liver homogenate: Livers from rats ineach
group were separately weighed and washed in 1.15%
potassium chloride. The livers were homogenized m
0.25 M sucrose buffer at 4°C with a diluting factor of 4
using Teflon head homogenizer. The crude liver
homogenate was centrifuged at a speed of 9000 rpm for
15 min at room temperature. The supernatants were stored
at -20°C for biochemical assays.

Biochemical assays: Glucose levels was measured in
serum using the glucose-oxidase method (Sera Pak, USA).
Lipd  profile  (Triglycerides, total cholesterol
concentrations as well as high-density lipoprotein
cholesterol) were determined in liver homogenates using
assay kits.

Statistical analysis: All values were expressed as
Mean+SD. The differences were compared using one-way
Analysis of Variance (ANOVA) followed by student
t-test. p values <0.05 were considered as significant.

RESULTS

In diabetic rats treated with 100 and 200 mg kg™ of
ethanolic extract of Chrysophyllum albidum seed
cotyledon, the serum glucose concentration was
decreased by 11.92 and 12.10%, respectively. The
percentage reduction in serum glucose concentration in
diabetic rats treated with 100 and 200 mg kg™ of the
extract was significantly increased (p<t0.001) compared to
non-diabetic rats treated with the same concentration of
the extract, diabetic control and normal rats. However, the
effect of the extract was msigmficant in non-diabetic rats
treated with 100 and 200 mg kg™ of the extract (Table 1).

Table 2, showed that the daily treatment of diabetic
rats with ethanolic extract of Chrysophyllum albidum for
7 days (100 and 200 mg kg™") insignificantly decreased the
hepatic triglycerides, cholesterol and LDIL-cholesterol
concentrations compared to diabetic control rats.

The hepatic Triglycerides, Cholesterol and LDL-
Cholesterol concentrations were significantly higher
{(p<0.05) in diabetic rats treated with 100 mg kg' of the
extract compared to diabetic rats treated with 200 mg kg™
of the extract The hepatic triglycerides, cholesterol
and LDL-cholesterol concentration were also high
significantly (p=<c0.05, p<0.001) in diabetic rats treated with
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Table 1: Effect of ethanolic extract of Chrysophyllum albidum seed cotyledon on serum ghicose concentration in diabetic and normal rats
Serum glucose concentration (mmol L™1)

Groups Treatrnent Before administration 7 days after administration Decrease (%0)
1 Diabetic rats+100 mg kg™ extract 10.32+0.041 9.09+0.081 11.92%

2 Diabetic rats+200 mg kg™ extract 10.11+0.041 8.89+0.07 12.10%

3 Non-diabetic rats+100 mg kg™! extract 6.61+0.045 6.75+0.046 2.10

4 Non diabetic rats+200 mg kg™! extract 6.62+0.048 6.75+0.051 1.93

5 Diabetic control rats+0.1 mL corn oil 10.19+0.052 9.96+0.160 0.00

6 Nommnal control rats+0.1 mL comn oil 6.60+£0.061 6.60+0.061 0.00

Values represent the means+S.D, (n = 5), *Represent a significant decrease at (p<0.001) compared to the treated non-diabetic rats and diabetic control rats

Table 2: Effect of ethanolic extract of Chrysophyllum albidum seed cotyledon on Liver Triglycerides, Total Cholesterol, HDL-Cholesterol and 1.DI.-
Cholesterol  concentrations in diabetic and normal rats

Lipid Profile (mmol L)

Groupn=35 Triglycerides concentration Cholesterol concentration HDL-Cholesterol concentration LDL cholesterol concentration
1 2.38+0.41%* 5.25+0.49* 0.25H0.07+* 3.9182+0. 7754+

2 1.94+0.27* 5.22+0.51* 0.41+0.09%* 3.7282+0.9251

3 1.32+0.19 3.34+0.40 1.25+0.15 1.3218+0.2615

4 1.69+0.28 3.00+0.37 1.21+0.13 1.1900+0.1385

5 2.53+0.46 5.42+0.58 0.20+0.02 4.1700+1.2519

[i] 1.69+0.28 3.87+0.46 1.37+0.23 1.4952+0.0984

Values represent the means+8.D. (n = 5), * Represent significant decrease at ( p<< 0.05) compared to diabetic control rats, ** Represent significant increase
at (p< 0.001) compared to diabetic control rats, 1— Diabetic rats treated with 100 mg kg™! of the extract, 2— Diabetic rats treated with 200 mg kg™* of the
extract, 3— Non-diabetic rats treated with 100 mg kg™ of the extract, 4- Non-diabetic rats treated with 200 mg kg™ of the extract, 5— Diabetic rats without
treatment (Diabetic control), 6—Non-diabetic rats without extract (Nommal control)

100 and 200 mg kg™ of the extract compared to non- presence of concominant primary and secondary
diabetic rats treated with the same concentration of  causes of hyperlipidemic state. Tn addition to absolute
extract. However, the hepatic triglycerides, cholesterol levels of lipid and lipoprotein, the composition of
and LDL-cholesterol concentration was insignificantly — lipoprotein may be changed by diabetic state
reduced 1n non-diabetic rats treated with 100 and (Mazzone et al., 1984).
200 mg kg~ of the extract compared to he normal rats. In the present study, the anti-hyperglycemic activity
The hepatic HDL-Cholesterol concentrations was of the ethanolic extract of Chrysophyllum albidum seed
significantly higher (p<t0.001) in diabetic rats treated with ~ cotyledon was evaluated in alloxan induced diabetic and
100 and 200 mg kg™ of the extract compared to the normal rats, using fasting plasma glucose test. The results
diabetic control rats. In the non-diabetic rats treated with show that serum glucose concentration in diabetic rats
100 and 200 mg kg™ of extract, the hepatic HDL- treated with 100 and 200 mg kg™' of the extract was
cholesterol concentration was reduced, significantly  reduced significantly (p<<0.001). The percentage reduction
compared to the normal control rats. Moreover, the HDL- between 100 and 200 mg kg™ (11.92 and 12.10%,
cholesterol concentration of the normal control rats respectively) was insignificant malking the anti-diabetic
was significantly higher (p<<0.001) compared to the treated activities of the extract dose independent. However there

diabetic rats and the diabetic control rats (Table 2). was no sigmficant reduction in the blood glucose of non-
diabetic rats treated with the same concentrations of the
DISCUSSION extract (Table 1). The ethanolic extract of Chrysophyllum

albidum seed cotyledon could therefore, exhibit
Diabetes mellitus 13 a metabolic disease associated — antihyperglycemic effect rather than hypoglycemic effect.
with impaired glucose metabolism (Tallroth ef af., 1990), (Bailey et al., 1985). The mechanism of action of ethanolic
which adversely alters intermediary metabolism of lipids. extract of chrysophyllum albidum seed cotyledon could
(Mazzone et al, 1984). As emerging evidence serves to be similar to biguanides such as metformin which is an
confirm the pivotal role of blood cholesterol and antihyperglycemic compound; they do not affect the
particularly LDL-Cholesterol in the development of  blood glucose concentration in normal state (Bailey ef al.,
artherosclerosis related disease, it is timely to consider the 1985; Herman et ai., 1994; De fronzo and Goodman, 1995;
importance of lipid and lipoprotein disorders in diabetes Stumvoll et al., 1995). The high ascorbic acid content
mellitus. In an individual patient, lipid and lipoprotein ~ may increase 1t antioxidant properties thereby reducing
levels will depend on the extent of insulin deficiency or  oxidative stress which as been 1mplicated in
msulin resistance, hyperglycemia, obesity, diet and  etiopathogenesis of diabetes mellitus.
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Furthermore, Lipid profile, which is altered in diabetic
state (Betteridge, 1994), is one of the significant factors
in development of cardiovascular diseases. Studies have
shown that mcreased plasma triglyceride and cholesterol
levels associated with diabetic state, may be a risk factor
for vascular disease (Kamata and Yamashita, 1999,
Kamata et al., 2001; Shahar ef al., 2003). In this research,
the hepatic triglycerides, cholesterol and LDL-cholesterol
concentration of the diabetic rats treated with 100 and
200 mg kg™ of extract were lowered significantly (p<0.05)
compared to the diabetic control rats. The diabetic rats
treated with 200 mg kg™ of the extract have a significant
reduction (p<t0.05) of hepatic triglycerides, cholesterol and
LDL-cholestercl concentration compared to diabetic rats
treated with 100 mg kg™ of the extract. Moreover, the
non-diabetic rats treated with the extract have a reduced
hepatic triglycerides, cholesterol and LDIL-cholesterol
concentration compared to the normal control (Table 2).

The hepatic HDL-cholesterol concentration 1n
diabetic rats treated with 100 and 200 mg kg~ of the
extract was significantly higher (p<0.001) compared to
diabetic control rats. However, 200 mg kg™ of the extract
give higher HDL-cholesterol compared with diabetic rats
treated with 100 mg kg~ of the extract. More so, the
hepatic HDL-cholesterol concentration of the normal
control rats was slightly elevated than the non-diabetic
rats treated with 100 and 200 mg kg of the extract. From
this study, it could be deduced that the ethanolic extract
of chrysophyllum albidum seed cotyledon exhibited a
hypolipidemic effect in hepatic tissue. The hypolipedimic
effect of the Chrysophyiliun albidum seed cotyledon
extract on lipid profile could be supported by its
unsaturated fatty acid constituents, which amount to
approximately 74% of the total fatty acids present i the
cotyledon (Ajewole and Adeveye, 1991).

Nonetheless, the anti-diabetic effect of the extract

not found to be dose dependent while it
hypolipidemic effect was found to be dose dependent.
The results however, mdicated that the ethanolic extract
of Chrysophyllum albidum  possessed possible
antihyperglycemic effect in alloxan induced diabetic rats
with hypolipidemic potential.

However, further studies need to be carried out to
mvestigate the active compounds, toxicity and possible
mechanism responsible for the observed activities.

was
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