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ABSTRACT
This study evaluated the pancreatic histomorphometry and possible hypolipidemic effects of

graded concentrations of quail egg administration on alloxan-induced diabetic rats. Thirty adult
male albino rats were assigned to 5 groups of 6 rats per group. Diabetes was induced in the rats of
groups 2-5 by single intraperitoneal injection of alloxan monohydrate at the dose of 160 mg/kg.
Group 1 rats were not injected with alloxan monohydrate. Rats with fasting blood glucose levels
above 126 mg/dl were considered diabetic. Upon establishment of diabetes, rats in groups 2-4
were treated with 30, 15 and 7.5 mg/ml of quail egg solution respectively. Rats in groups 1 and 5
were administered with 10 ml/kg distilled water. At the end of the 21 days treatment, blood
samples were collected for lipid profile analyses. The rats were euthanized using chloroform
anaesthesia and the pancreases were then collected for histomorphometric assessment. Results of
the study revealed that rats treated with 30 mg/ml of quail egg solution showed significant
(P<0.05) reductions in the serum levels of total cholesterol, triglyceride, low density lipoprotein
and very low density lipoprotein when compared with the negative control group while high
density lipoprotein was not significantly increased compared to the negative control. The pancreas
of diabetic untreated rats showed immense cytoplasmic vacuolation of the islet cells while the
groups treated with quail egg solution especially those treated at the 30 mg/ml showed mild
degeneration of the islet cells. In conclusion, administration of quail egg solution to alloxanized
rats demonstrated hypolipidemia and ameliorated lesions in the pancreas.
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INTRODUCTION

Diabetes mellitus is a metabolic disorder
characterized by hyperglycemia linked to relative or
absolute lack of insulin (Lanza et al., 2001).
Traditionally, Diabetes mellitus is classified into types
1 and 2 Diabetes mellitus. However, gestational and
other types of diabetes have been described (WHO,
1999). Common clinical signs included polydipsia,
polyuria, polyphagia, asthenia, blurred vision and
delayed wound healing (WHO, 1999).

Hyperglycemia observed in Diabetes mellitus is
sequel to abnormalities in the metabolism of
carbohydrates, proteins and fats. The disease is
associated with dyslipidemia such as hyperchol-
esterolemia and hypertriglyceridemia (Goldberg, 2001).
Dyslipidemia results from abnormalities in the
functionality of lipoprotein lipase which tends to be
blunt in the diabetic condition. Management of
Diabetes mellitus included the use of oral

hypoglycemics, change of life style and diet
modification (Kahn, 2005). The adverse side effects
associated with the use of synthetic drugs in treatment
of Diabetes mellitus have lead to a renewed vigor for
research into anti-diabetic agents that are natural in
origin.

Quail egg has been widely acclaimed as having a
lot of therapeutic potentials. Howard et al. (2006),
reported that quail egg may provide remedy for heart
diseases, cancer, diabetes, ulcers and a whole lot of
diseases. This effect of quail egg is perhaps connected
to its nutritional contents such as omega-3 fatty acids,
omega-6 fatty acids, selenium, choline, magnesium,
potassium, iron, folic acid, zinc, phosphorus, vitamins
etc (Howard et al., 2006). According to valid sources,
Chinese medical practitioners have used quail eggs for
thousands of years in the remedy of diseases (Astrup et
al., 2008). This study was designed to investigate the
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lipidemic effects of quail egg on alloxan-induced
diabetic rats.

MATERIALS AND METHODS

Animals

Adult male Wistar albino rats of 10 to 16 weeks of
age and average weight of 160 + 15 g were obtained
from the animal house of the Faculty of Biological
Sciences, University of Nigeria, Nsukka, Enugu state,
Nigeria. The animals were acclimatized for the duration
of 7 days under standard environmental conditions with
12 hours light/dark cycle maintained on a regular feed
(vital feed) and water ad libitum.

Quail egg

The quail eggs used were obtained from the
Faculty of Veterinary Medicine, University of Nigeria,
Nsukka, Enugu state, Nigeria Farm. The freshly laid
eggs weighed between 10-15 g.

Preparation of quail egg

It was done according to the method of Aba, et al.,
(2015). An empty beaker was weighed A (g). The shells
of the quail eggs were broken with a spatula and the
contents emptied into the beaker. The weight of the
beaker and the contents were recorded as B (g). The
weight of the contents of the egg was obtained by
subtracting only the weight of the beaker from the
weight of the beaker and its contents. Thus the weight
of the egg yolk and albumen, C (g) was expressed
mathematically thus:

C@=B(@)-A(

C (g) was solubilized in a calculated quantity of
distilled water to make a desired concentration of quail
egg solution and thereafter, serial dilutions of the stock
solution were made for the different groups. The serial
dilutions were made in such a way that the resulting
concentrations were able to pass through the stomach
tube used in administering the solution to the rats.

Induction of experimental Diabetes mellitus

Diabetes was induced in rats using the method
described by Venugopal et al. (1998). The rats were
fasted for 16 h prior to induction of diabetes. Diabetes
was induced by a single intraperitoneal injection of
alloxan monohydrate at the dose of 160 mg/kg.
Diabetes was established on day two post induction by
the confirmation of fasting blood glucose levels above 7
mmol/l or 126 mg/dl (Venugopal et al., 1998).

Experimental design

Thirty adult male albino Wistar rats were assigned
into 5 groups of 6 rats per group. Following the
establishment of Diabetes mellitus on the second day
post induction, the rats were treated with different
concentrations of quail egg solution as follows (Table
1).

Upon establishment of diabetes, the quail egg
solution was administered orally daily for 21 days.
Blood samples for assay of lipid panel were collected
on the day 21. The rats were humanly euthanized using
chloroform anaesthesia and the pancreases were
collected for histological processing.

Table 1. Oral treatment of experimental rats with different concentrations of quail egg solution

Group Treatment

1 Non diabetic rats orally administered 0 ml/kg distilled water (positive control)

2 Diabetic rats orally administered 30 mg/ml quail egg solution (highest concentration)
3 Diabetic rats orally administered 15 mg/ml quail egg solution (medium concentration)
4 Diabetic rats orally administered 7.5 mg/ml quail egg solution (lowest concentration)
5 Diabetic rats orally administered 10 ml/kg distilled water (Negative control)

Blood collection

Blood samples were collected on day 21 from the
animals into a clean sample bottle using orbital
techniques and sera harvested after centrifugation, for
lipid profile determinations (Parasuraman et al., 2010).
Blood samples were collected from the retrobulbar
plexus of the median canthus of the eye of the rats
(Parasuraman et al., 2010).

Determination of lipid profile
The serum cholesterol was determined by the
cholesterol oxidase-perioxidase method (Allain et al.,

1974). High Density lipoproteins (HDL) cholesterol
concentration was determined by the method of
Assmann et al., (1984). Estimation of Triglyceride
concentration was done by method of Albers et al.,
(1978).

All determinations were done using Quimca
Clinica Applicada (QCA) commercial test kits (Spain).
Very Low Density Lipoprotein (VLDL) and Low
Density Lipoprotein (LDL) cholesterol concentration,
were calculated using Friedwald formular (Friedwald et
al., 1972).
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Histopathological examination

The histological examinations of the pancreas
tissues of Wistar male albino rats were done using the
method of Drury et al., (1967). The tissues were stained
with Haematoxylin and Eosin dyes.

Statistical Analysis

Data obtained were analyzed using One-way
Analysis of Variance (ANOVA). Variant means were
separated using Duncans Multiple range Post hoc Test.
P values < 0.05 were considered significant. Results
were presented as Mean + Standard Error of the Mean
(Mean £SEM).

RESULTS

Effects of quail egg solution administration on
serum total cholesterol levels of alloxan-induced
diabetic male rats indicated that the serum total
cholesterol concentration of rats in group 2 was
significantly (P<0.05) lower than the positive and
negative control rats and the other treatment groups
(Diagram 1). Effects of quail egg solution on serum
high density lipoprotein levels of alloxan-induced
diabetic male rats showed that the serum concentrations
of high density lipoprotein of the rats in group 2 were
significantly higher than the positive and negative
control groups (Diagram 2).
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Diagram 1. Effects of quail egg solution administration
on serum total cholesterol levels of alloxan-induced
diabetic male rats

Effects of quail egg solution on serum low density
lipoprotein levels of alloxan-induced diabetic male rats
were that the serum low density lipoprotein
concentrations in groups 1, 4 and 5 rats were
statistically comparable while that of groups 2 and 3
were significantly (P<0.05) lower than the negative
control group (Diagram 3). Serum triglyceride levels of
alloxan-induced diabetic male rats treated with different
concentrations of quail egg solution indicated that the
triglyceride levels in group 2 was significantly (P<0.05)
lower than the positive and negative control groups
(Diagram 4). Serum very low density lipoprotein levels
in alloxan induced diabetic male rats administered with
quail egg solution showed that the serum very low
density lipoproteins in group 2 were significantly
(P<0.05) lower than the other treatment groups and the
controls (Diagram 5).
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Diagram 3. Effects of quail egg solution on serum low
density lipoprotein levels of alloxan-induced diabetic

male rats
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Diagram 4. Serum triglyceride levels of alloxan-
induced diabetic male rats treated with different
concentrations of quail egg solution
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Diagram 2. Effects of quail egg solution on serum
high density lipoprotein levels of alloxan-induced
diabetic male rats
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Diagram 5. Serum very low density lipoprotein levels
in alloxan induced diabetic male rats administered with
quail egg solution
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Pancreas of the normal control adult male rat
(Group 1) shows normal distribution of the cells of islet
of langerhans. The histopathology slide showed
pancreatic islets cells in adequate distribution relative to
the size of the islet (Figure 1). Pancreas of diabetic rat
treated with 30 mg/ml of quail egg solution (Group 2)
showing adequate distribution of the islets cells of
langerhans. The cells in the islets appeared to have been
slightly depleted though, there were still adequate
numbers of the cells present (Figure 2). Pancreas of
diabetic male rat treated with 15 mg/ml of quail egg
solution (Group 3) showing relatively moderate
distribution of the langerhans cells. There are ongoing
degeneration and necrosis of the islet cells. The cells
have been therefore depleted (Figure 3). Pancreas of
diabetic rat treated with 7.5 mg/ml of quail egg solution
(Group 4) sparsely showing cells of the islest of
langerhans; the pancreas showed severe depletion of the
islets cells. Degeneration and necrosis are ongoing
(Figure 4).

Pancreas of untreated diabetic rat (Group 5)
showing severe depopulation of the cells in the islet of
langerhans; the depopulation of the pancreatic islet cells
here is too severe (Figure 5).

Figure 1. Pancreas of the normal adult male rat showing
normal distribution of the cells of islets of langerhans (Arrow)
(H& E x400)

Figure 2. Pancreas of diabetic male rat treated with 30 mg/ml
of quail egg solution showing normal distribution of the cells
of islets of langerhans (Arrow) (H& E x400)
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Figure 3. Pancreas of diabetic male rat treated with 15 mg/ml
of quail egg solution showing relatively moderate distribution
of the langerhans cells (Arrow) (H& E x400)
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4. Pancreas of diabetic male rat treated with 7.5

mg/ml of quail egg solution sparsely showing cells of
the islets of langerhans (Arrows) (H& E x400)
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Figure 5. Pancreas of diabetic untreated rat showing
severe depopulation of the cells in the islets of

langerhans (Arrow) (H& E x400)

DISCUSSION

The significant (P<0.05) increases in the serum
levels of total cholesterol, triglyceride, LDL, VLDL and
decrease in HDL levels (Diagrams 1-5) is associated
with induction of diabetes using alloxan monohydrate
(Aba et al., 2014). The groups treated with quail egg
revealed significant (P<0.05) reductions in the serum
levels of total cholesterol, LDL, VLDL and increase in
HDL in a concentration-dependent manner compared to
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the untreated diabetic group. This hypolipidemic effect
of quail eggs may be attributed to its nutritional
contents such as omega-3 fatty acids and vitamins.
Hypolipidemic activities of omega-3 fatty acids in
diabetic patients have been previously reported
(Malasanos and Stacopoole 1991). Omega-3 fatty acid
exerts positive effect in pathways predisposing to
artheriosclerosis. Malasanos and Stacopoole (1991)
submitted that omega-3 fatty acid from fish oil
administered to diabetic patients lowered serum lipids,
lipoproteins and blood pressure in humans. It is also
believed that the antioxidants contents such as zinc and
vitamins present in quail egg may have significantly
contributed to its positive effect in managing diabetes
(Cruz et al., 2015). The antioxidant role of zinc in
Diabetes mellitus cannot be overemphasized. Presence
of zinc ameliorates diabetes by reducing hyper-
glycemia, enhancing phosphorylation of insulin
receptors and by acting as cofactor for the superoxide
dismutase (Cruz et al., 2015). Experimental evidences
indicating that antioxidants are important in treating
diabetes and its complications have been confirmed
(Matough et al., 2012). This finding is in consonance
with the reports of Omoruyi et al. (2001) who reported
that any substance with antidiabetic potential must be
able to increase the levels of HDL and lower LDL
levels.

The results of the histomorphometry of the
pancreas revealed severe decrease in the cells of islets
of langerhans of the untreated diabetic group. This may
be consequent upon the effect of alloxan monohydrate
(Lenzen, 2008 and Szukuldeski, 2001). Treatment of
the diabetic rats with quail egg solution ameliorated in a
concentration-dependent manner, the destruction of the
islets cells compared with the negative control group as
evidenced by the histopathology slides (Figures 1-5). It
is thought that this effect could have been mediated by
the antioxidant properties inherent in the quail eggs.
Antioxidants are known to scavenge free radicals such
as reactive oxygen species thereby minimizing
oxidative stress-induced injuries (Matough et al., 2012).

CONCLUSION

It was concluded from the results of the study that
administration of quail egg solution especially at the
concentration of 30 mg/ml to the diabetic rats resulted
in hypolipidemia.
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