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Effects of quail egg on kidney functions in
alloxan induced diabetic Wistar rats
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Abstract

Introduction: Uncontrolled diabetes mellitus has been
reported to lead to renal dysfunction. Quail cgg
consumption has been reported to cxert curative
cffects in some discasc conditions like diabetes
mellitus, tuberculosis, and asthma. This study
investigated the cffects of quail cgg consumption on
some kidney functions in alloxan induced diabetic rats.
Methods: Forty male Wistar rats with an avcrage
weight of 170g were randomly divided into four
groups. Groups A-Control, B-Diabctic untreated, C-
Diabctic treated and D-Normal treated. Groups B
and C were made diabetic with a single dosc of alloxan
monohydrate (100mg/kg i.p). Raw quail cgg was
administered orally (Sml/kg) to groups C and D for
l4days. Body weight and blood glucose were
monitored during the study. Blood and kidney samples
were obtained from animals in each group, and
analyzed for total protcin, creatinine, blood urca
nitrogen (BUN), renal malondialdechyde (MDA) and
supcroxide dismutase (SOD). Data were analyzed
using ANOVA at P<0.05.

Results: Diabetic group treated with quail cgg showed
significant (P<0.05) incrcase in SOD, dccrcasc in
body weight, blood glucose, total protein, creatinine,
BUN and MDA levels when compared to diabetic
untrcated group. However, valucs of these
parameters obtained from diabetic group trcated with
quail were comparable to control.

Conclusion: Quail cgg consumption significantly
reducced hyperglycemia, scrum total protcin,
creatinine, BUN, MDA and incrcased SOD activitics
in alloxan induced diabetic Wistar rats which suggests
that it lowers blood glucose and ameliorates renal
impairment in diabetes mellitus.

Keywords: Diabetes mellitus, Quail eggs, Total
protein, Creatinine, Blood urea nitrogen.

Résumé

Contexte: Le diabéte de mellite non controlé a ét¢
signal¢ a conduire au dysfonctionnement rénale. La
consommation de I’aeuf de caillc a été rapportée
d’cxcercer des cffets thérapeutiques, dans certains

Correspondence:  Dr. Elsic O. Adewoye, Applied and
Environmental Physiology Unit, Department of Physiology.
College of Medicine, University of Ibadan, Nigeria. E-mail:
clolade@yahoo.com.

355

états pathologiques tels que e djabélc de mcl'llt'c,I l‘!
tuberculose ct I’asthme. Cette étude a cxaminc Ics
offets de la consommation dcs ceufs de la.cm'll'c sur
certaines fonctions rénales dans dcs rats diabétiques
induits avce alloxanc. ) ’ )
Méthodes: Quarante rats Wistar males d’un poids
moyen de 170 g ont été répartis au l]a.sard cn quatre
groupes. Groupes A-Control, B-diabCtique non traite,
C-diabétigue traité ct D- Normal traitC. Les groupes
B ct C ont été rendus diabétiques par unc .dosc uniquc
d"alloxanc mono-hydraté (100 mg / kg 1.p.). L’ceuf
frais de la caille a été administré par voic orale (5 .ml
/ kg) aux groupes C ct D pendant 14 jours. Le poids
corporcl ct la glycémic ont ¢t¢ suivis tout au cours ch:
I"étude. Des échantillons de sang et de reins ont ¢été
obtenus a partir des animaux dans chaquc groupe, ct
analysées pour la protéine totale, la créatinine, en
nitrogéne d’urée sanguinc (BUN), malon-diald¢hydc
rénalc (MDA) ct le dismutase super oxyde (SOD).
Les données ont ét¢ analysées en utilisant ANOVA
ap<0,05.

Résultats: Le groupe diabétique traité avec I’ceuf de
la caillc a montré une augmentation significative (P
<0,05) en SOD, diminution dans les niveaux de poids
corporel, glycémic, protéines totalcs, créatinine, BUN
ct MDA par rapport au groupe non trait¢ diabétique.
Cependant, les valeurs de paramétres obtenus a partir
du groupc diabétique traité avec dc la caille sont
comparables au control.

Conclusion: La consommation des ceufs de la caille
a considérablement réduit 'hyperglycémic, le sérum
protéine totale, la créatinine, BUN, MDA ct
augmentation des activités de la SOD dans lcs rats
Wistar diabétiques induits avee alloxane sc qui suggére
qu’il abaissc la glycémic et améliore la déficience
rénale dans le diab¢éte de mellite.

Mots-clés: diabéte de mellite, eufs de caille,
protéine totale, créatinine, urée en nitrogene
sanguine.

Introduction

Diabetes mellitus is a metabolic disorder
characterized by hyperglycacmia. It may be duc to
diminished insulin scerction and/or insulin resistance at
the tissuc level. This results into disturbance of
carbohydrate, lipid and protcin metabolism [1]. The
pathology of diabetes mellitus includes severe metabolic
imbalances and non-physiological changes in many
tissues, in which oxidative stress plays a vital role [2].
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Hyperglycacmia, as observed in diabetes
mellitus, is known to causc deleterious cffeets on
kidney, liver, eyes and blood vessels duc to generation
of free radicals which have been implicated in
oxidative damage [2]. Oxidative stress has been
attributed to direct damage of cellular proteins, lipids
and DNA or indircet disruption of normal cell signaling
and gene regulation [3].

Till date, no satisfactory cffective therapy is
available to curc diabetes mecllitus and its
complications but most patients depend on insulin for
management of type 1 diabetes [4]. Without insulin,
diabetic patients develop degenerative complications
such as microangiopathy, ncphropathy and
rctinopathy [4]. Diabetic nephropathy is the most
common causc of death in type 1 diabetes and about
30-40% of affected populations eventually develop
end stage renal failure [4].

Quail cgg has been reported as a food
supplement which contains high nutritional contents
of amino acids, antioxidants, fatty acids, vitamins and
minerals [S]. These nutritional contents arc higher in
quail cgg than eggs produced by other avians [5].
Among the Chinese, quail cgg is used in the treatment
of discases like tuberculosis, asthma, and diabetes
[5]. It has been suggested that the glucose regulatory
amino acids present in quail cgg may be responsible
for its ameliorative effects in diabetes mellitus [5, 6].

Thercfore, this study investigated the cffects
of raw quail egg on blood glucosce, scrum total protein,
creatinine, blood urca nitrogen levels, renal
malondialdchyde and renal superoxide dismutasc in
alloxan-induccd diabetic male Wistar rats.

Materials and methods

Animals and experimental design

Forty adult male Wistar rats with average weight of
170 g were used in this study. This study was carried
out in accordance with Institutional Guidelines of the
Ethical Review Board of the University of Ibadan.
The rats were fed with rat pellet diet (Vital feed, Jos,
Nigeria) and allowed free access to water ad libitum.
Quail cggs were obtained from the Department of
Agriculture, University of Ibadan, Oyo state, Nigeria.
They were cleaned under running water and broken
gently to get the content (yolk and albumen). This
was whisked and administered immediately at a dose
of 5 ml/kg body weight.

Animal grouping

The rats were divided into four groups of ten animals
cach. Group A scrves as the normal control; group
B, diabetic untreated; group C, diabetic treated with
quail egg and D, normal rats treated with quail cgg.
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Groups C and D were fasted for 18 hours before
inducing diabetes with a single intraperitoncal injection
of alloxan monohydrate (100 mg/kg) [7, 8]. Blood
glucose level was measured 72 hours after alloxan
injection and animals with sustained blood glucose level
above 200 mg/dl [9] were grouped as diabetic.

Blood sample collection

Blood glucosc level on days 0, 3,4, 8. 11 and 15 was
asscssed from cach rat by the tail tipping method.
Samples obtained were collected on an Accu-check
glucose test strip prior to analysis on the Accu-check
glucometer [10]. The principle of glucose oxidase method
formed the basis of analysis by the glucometer. On days
8 and 15, 3 to 4mls of blood samples were collected
from cach animal per group through the retro-orbital
sinus into clean specimen bottles and were allowed to
clot. Thercafier, the samples were centrifuged at 3000
rpm for 15 mins at room temperature to obtain clear
scrum which was used for biochemical analysis.

Composition of phosphate buffer

Di-potassium hydrogen orthophosphate (0.496g),
K,HPO, and 0.973 g of potassium di-hydrogen
orthophosphate were dissolved in 100 ml of distilled
water at a pH of 7.4

Kidney sample collection

Kidney samples were obtained from cach animal afier
cuthanasia by cervical dislocation. They were
weighed and homogenized in cold phosphate buffer
using ratio 1:4. The kidncy homogenate was
centrifuged at 7000 rpm for 15 minutes at room
temperature. The supernatant collected was used for
biochemical assay.

Biochemical assay

Estimation of scrum total protein, creatinine and BUN
were done by colorimetric method, using Randox
assay kit (Randox Laboratories limited, UK). Renal
SOD was asscssed as described by Mistra and
Fridovich [11] while renal MDA was estimated as
described by Buege and Aust [12].

Statistical analvsis

Data were expressed as mean + S.E.M, analyzed
using ANOVA followed by Dunnet's test for
significance. Statistical significance was sct at
(P<0.05).

Results
The total body weight (g) of diabetic untreated rats
(142.8 +2.7) and diabetic treated rats (127.2 £ 12.1)
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showed signilicant (P<0.05) reduction when
compared with control (203.6 £ 16.2) (Table 1).

Table 1: Eflect of quail egg on body weight (2) in control, diabetic and diabetic tre
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he blood glucose level (g/dl) in diabetic
untreated rats (542.6 £ 141.2) showed significant

ated rats,

Days A B < D

0 156.2016.50 169.80+8.20 162.2013.20 162.0112.90
4 171.4115.80 164.00+5.70 152.00+5.00 163.4048.80
§ 166.0114.30 142.0017.30 136.6019.90 177.2110.70
15 203.6146.20 142.8012.70" 127.2142.10° i

173.01+2.10

Valuesare mean 1 SEA (n=5). P--0.03, “significantly different from control. A= Control rats. B= Diabetic untreated rats.
C= Diabetic rats treated with quail egg. D= Normal rats treated with quail egg.

Table 2: Effect of quail egg on mean kidney weight () in
control, diabetic and diabetic treated rats.

Table 3: Effect of quail egg on Mean Total Protein (g/dl) in
control, diabetic and diabetic treated rats.

Groups Day 8 Day 15

A 0.4740.02 0474001
B 0.58+0.03° 0.6410.03"
€ 0.5910.03° 0.54+0.04
D 0.49+0.02 0.51+0.04

lalues are mean ASEM (n -5), P~ 0.05, ° significantly different
from control. significantly different from control and normal-
treated. A = Control rats, B= Diabetic untreated rats, C -~ Diabetic
rats treated with quail egg, D - Normal rats treated with quail egg.

There was significant (P<0.05) increase in
kidney weight (g) in diabetic untreated rats (0.58 +
0.03.0.64 £ 0.03) and diabetic treated (0.59 = 0.03.
0.54 = 0.04) on days 8 and 15 respectively when
compared with control (0.47 = 0.02, 0.47 = 0.01)
(Table 2).

1000+
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Groups Day 8 Day I5

A 6.844+0.32 7.6040.11

B 8.5640.10°, 8.6410.07".*
& 7.8610.24 7.2440.14

D 74640.19 7.5410.57

Lalues are mean +SEM (n=5), P <0.05, *significantly different
from control and normal-treated.  significantly different from
diabetic treated. | - Control rats, B= Diabetic untreated rats.,
C - Diabetic rats treated with quail egg, D= Normal rats treated
with quail egg.

{p<0.05) increase compared with diabetic treated rats
(174.8 £27.71) and control (79.2 £9.1) (Figure 1).
There was significant (P<0.05) increase in serum total
protein level (g/dl) in the diabetic untreated rats (8.56
£0.10, 8.64 £ 0.07) on days 8 and 15 respectively

CONTROL

DIABETIC UNTREATED
DIABETIC TREATED
NORMAL TREATED

poriod of oxporimont

Fig. 12 Elleet o quail egg on lasting blood glucose (mg/dl) in treated and untreated diabetie rats. Values are mean + SEM (n=5).

P 005, significantly different from control
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compared to control (6.84 + 0.32, 7.60 + 0.11).
However, scrum total protein level in diabetic treated
(7.86 +0.24, 7.24 £ 0.14) were comparable to control
(6.84+0.32,7.60+0.11) ondays 8 and 15 respectively
(Tablc 3).

Table 4: Eftect of quail cgg on serum creatinine (mg/dl) in
control, diabctic and diabetic treated rats.

Groups Day 8 Day 15

A 0.50+0.04 0.7240.05
B 1.18+0.06° 1.16+0.05°
C 0.60+0.03 0.7240.04
D 0.50+0.03 0.84+0.09

Values are mean *SEM (n=5), P < 0.05, " significantly different

Jfrom control. A= Control rats, B= Diabetic untreated rats, C=
Diabetic rats treated with quail egg, D= Normal rats treated
with quail egg.

There was significant (P<0.05) incrcasc in
the serum creatinine level (img/dl) in diabetic untrcated
rats (1.18 = 0.06, 1.16 £ 0.05) when compared to
diabetic trcated rats (0.60 + 0.03, 0.72 + 0.04) and
control (0.50 = 0.04, 0.72 £ 0.05) on days 8 and 15
respectively (Table 4).

Table S: Effect of quail egg on Blood Urea Nitrogen (mg/dl) in
control, diabetic and diabetic treated rats.

Groups Day 8 Day 15

A 14.204-0.58 15.60+0.25
B 18.00+0.00° 18.40+0.25°
C 15.00+0.45 15.00+0.32
D 14.20+0.20 16.20+0.37

Values are mean +SEM (n=3), P <0.05, "significanily increased

Srom control, diabetic-treated and normal-treated. A= Control
rats, B= Diabetic untreated rats, C= Diabetic rats treated with
quail egg, D= Normal rats treated with quail egg.

There was significant (P<0.05) increasc in
the blood urca nitrogen (mg/dl) in diabetic untreated
rats (18.00 + 0.00, 18.40 = 0.25) when compared
with diabetic trcated rats (15.00 £ 0.45, 15.00 £ 0.32)
and control (14.20 + 0.58, 15.60 + 0.25) on days 8
and 15 respectively (Table 5).

There was significant (P<0.05) incrcase in
renal malondialdchyde level (nmol/g) in diabetic
untreated rats (0.772 +0.173,0.751 0.079) on days
8 and 15. However, renal malondialdchyde level in
diabetic treated rats (0.381+0.086, 0.097+0.007) were
comparable to control (0.259+0.021, 0.150+0.070) on
days 8 and 15 respectively (Table 6).
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Table 6: Effect of quail cgg on renal MDA (pumol/g) in
control, diabetic and diabetic treated rats.

Groups Day8 Day 15

A 0.26+0.02 0.15+0.07
B 0.7740.17° 0.75+0.08"
E 0.38+0.09 0.10+0.01
D 0.35+0.05 0.2040.05

Values are mean +SEM (n=5), P <0.05," significantly increased
from control, diabetic-treated and normal-treated. A= Control
'/'als. B= Diabetic untreated rats, C= Diabetic rats treated with
quail egg, D= Normal rats wreated with quail egg.

There was significant (P<0.05) decrcase in
renal superoxide dismutasc activitics (unit/ml enzyme)
in diabetic untreated rats (67.29+8.41, 29.60+15.92)
when compared with diabetic treated rats (227.80+
39.93) and control (226.60+19.86) on days 8 and 15
respectively (Table 7).

Table 7: Effect of quail egg on renal superoxide dismutase
(unit/ml Enzyme) in control, diabctic and diabctic treated

rats.

Groups Day 8 Day 15

A 212.504:12.77 226.60+19.86
B 67.29+841° 29.60+15.92°
c 151.50+7.83 227.80+39.93
D 160.90+12.36 244.20+43.77

Values are mean +SEM (n=35), P < 0.05, " significantly decreased
Sfrom control, diabetic-treated and normal-treated. A= Control
rats, B= Diabetic untreated rats, C= Diabetic rats treated with
quail egg, D= Normal rats wreated with quail egg.

Discussion
Dict and physical activity are important in the
management of diabetes mellitus [13]. The
consumption of appropriate dict during the usc of
medication and controlled physical activitics have
been reported to greatly improve blood glucose level
and decrease the risk of diabetes complications such
as renal discase and coronary artery discase [13].
However, diabetes mcllitus has been
associated with a decline in body weight [14] which
has been attributed to an increase in muscle wastage
and protein mctabolism [9, 15]. This study is
consistent with the report of Akinola et al., [14] who
also reported reduction in body weight in the diabetic
untrcated rats. Trcatment of diabetic animals with
quail cgg did not lead to incrcased weight gain as
obscrved in normal rats treated with quail cgg.
However, Saiki ef al., [16] rcported that an
appropriate dict with a reduction in body weight
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I'he blood glucose level (g/dl) in diabetic
untreated rats (542.6 + 141.2) showed significant

diabetic and diabetic treated rats.

Days A B ¢ D

0 156.2016.50 169.80+8.20 162.2013.20 162.0112.90
1 171.4115.80 164.0015.70 152.0015.00 163.4018.80
" 166,01 +4.30 142.0017.30 136.6019.90 172214070
g 203611620 142.8012.70 127.2142.10° 173.0142.10

lalues are mean SEA (n=5). P-0.03, "significantly different from control. A= Control rats, 3=
C= Diabetic rats treated with quail egg. D= Normal rats treated with quail egg.

Table 2: Effect of quail egg on mean Kidney weight (2) in
control, diabetic and diabetic treated rats.

Diabetic untreated rats,

Table 3: Effect of quail egg on Mean Total Protein (g/dl)in
control. diabetic and diabetic treated rats.

Groups Day 8 Day 15

A 047+40.02 0.4740.01
B 0.58+0.03" 0.6410.03"
C 0.59+0.03° 0.54+0.04
D 04910.02 0.514+0.04

lalues are mean +SEM (n - 5), P- 0.05, * significantly different
from comtral. significantly different from control and normal-
treated. A = Control rats, B~ Diabetic untreated rats, C - Diabetic
rats treated with quail egg, D - Normal rats treated with quail egg.

There was significant (P<0.05) increase in
Kidney weight (g) in diabetic untreated rats (0.58 +
0.03,0.64 +£0.03) and diabetic treated (0.59 + 0.03,
0.54 £ 0.04) on days 8 and 15 respectively when
compared with control (0.47 £ 0.02, 0.47 + 0.01)
(Table 2).

Groups Day 8 Day I5

A 6.8440.32 7.6010.11

B 8.5640.10°, ¢ 8.6410.07",¢
c 7.8610.24 72440.14

D 74610.19 7.5440.57

Values are mean 3SEM (n=5). P <0.05, *significantly different
front control and normal-treated, - significantly different from
diabetic treated. .| - Control rats, B= Diabetic untreated rats.
" Diabetic rats treated with quail eggz, D = Normal rats treated
with quatl egg.

(p<0.05) increase compared with diabetic treated rats
(174.8£27.71) and control (79.2 £ 9.1) (Figure 1).

There was significant (P<0.05) increase in serum total
protein level (g/dl) in the diabetic untreated rats (8.56
+0.10, 8.64 + 0.07) on days 8 and 15 respectively

1000+
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800+ -w- DIABETIC UNTREATED
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e
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g 400
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o
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P 00s " Sipnific: :
- entheantly difterent from control

- L ElTect of agai - s (s s s 1AL (n=3
Re b Eflfect of quail egg on fasting blood glucose (mgAdl) in treated and untreated diabetic rats. Values are mean + SEAM (n=3),
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compared to control (6.84 £ 0.32, 7.60 + 0.11).
However, scrum total protein level in diabetic treated
(7.86 £ 0.24, 7.24 £ 0.14) were comparable to control
(6.84+0.32,7.60+0.11) ondays 8 and 15 respectively
(Table 3).

Table 4: Effect of quail cgg on serum creatinine (mg/dl) in
control, diabetic and diabetic treated rats.

Groups Day 8 Day 15

A 0.5040.04 0.7240.05

B 1.18+0.06° 1.1640.05°
C 0.60+0.03 0.724+0.04

D 0.50+0.03 0.84+0.09

Values are mean +SEM (n=5), P < 0.05, " significantly different
from control. A= Control rats, B= Diabetic untreated rats, C=
Diabetic rats treated with quail egg, D= Normal rats treated
with quail egg.

There was significant (P<0.05) increase in
the serum creatinine level (mg/dl) in diabetic untrcated
rats (1.18 + 0.06, 1.16 £ 0.05) when compared to
diabetic treated rats (0.60 + 0.03, 0.72 £ 0.04) and
control (0.50 £ 0.04, 0.72 + 0.05) on days 8 and 15
respectively (Table 4).

Table 5: Effect of quail egg on Blood Urea Nitrogen (mg/dl) in
control. diabetic and diabetic treated rats.

Groups Day 8 Day 15

A 14.2040.58 15.601+0.25
B 18.0010.00° 18.4010.25°
C 15.00+0.45 15.00+0.32
D 14.20+0.20 16.20+0.37

Values are mean +SEM (n=5), P <0.05, *significantly increased
from control, diabetic-treated and normal-treated. A= Control
rats, B= Diabetic untreated rats, C= Diabetic rats treated with
quail egg, D= Normal rats treated with quail egg.

There was significant (P<0.05) increasc in
the blood urca nitrogen (mg/dl) in diabetic untreated
rats (18.00 £ 0.00, 18.40 £ 0.25) when compared
with diabetic trcated rats (15.00 £ 0.45,15.00+0.32)
and control (14.20 % 0.58, 15.60 + 0.25) on days 8
and 15 respectively (Table 5). ’

There was significant (P<0.05) increasc n
renal malondialdchyde level (nmol/g) in diabetic
untreated rats (0.772 +0.173,0.751 0.079) on days
8 and 15. However, renal malondialdchyde level in
diabetic treated rats (0.381+0.086, 0.097+0.007) were
comparable to control (0.259+0.021, 0.150+0.070) on
days 8 and 15 respectively (Table 6).
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Table 6: Effect of quail cgg on renal MDA (pmol/g) in
control, diabetic and diabetic treated rats,

Groups Day8 Day 15

A 0.26+0.02 0.15+0.07

B 0.7740.17 0.75+0.08'

& 0.38+0.09 0.10+0.01
0.20+0.05

D 0.35+0.05

Values are mean TSEM (n =3), P < 0.05,"significantly increased
firom control, diabetic-treated and normal-treated. A= Control

rats, B= Diabetic untreated rats, C= Diabetic rats treated with

quail egg, D= Normal rats treated with quail egg.

There was significant (P<0.05) dccreasc in
renal superoxide dismutasc activitics (unit/ml enzyme)
in diabetic untrecated rats (67.29+8.41,29.60+15.92)
when compared with diabetic trcated rats (227.80+
39.93) and control (226.60%1 9.86) on days 8 and 15
respectively (Table 7).

Table 7: Effect of quail egg on renal superoxide dismutase
(unit/ml Enzyme) in control, diabetic and diabetic treated

rats.

Groups Day 8 Day 15

A 212.50+12.77 226.60+19.86
B 67.29+841° 29.60+15.92°
(3 151.50+7.83 227.80+39.93
D 160.90+12.36 244.20+43.77

Values are mean +SEM (n=5), P< 0.05, " significantly decreased

from control, diabetic-treated and normal-treated. A= Control

rats, B= Diabetic untreated rats, C= Diabetic rats treated with
quail egg, D= Normal rats wreated with quail egg.

Discussion
Dict and physical activity arc important in the
management of diabetes mellitus [13]. The
consumption of appropriate dict during the use of
mcdication and controlled physical activitics have
been reported to greatly improve blood glucose level
and deerease the risk of diabetes complications such
as renal discase and coronary artery discase [13].
However, diabetes mellitus has been
associated with a decline in body weight [14] which
has been attributed to an increase in muscle wastage
and protein metabolism [9, 15]. This study 18
consistent with the report of Akinola et al., [14] who
also reported reduction in body weight in the diabetic
untreated rats. Treatment of diabetic animals with
quail cgg did not lead to increased weight gain s
observed in normal rats treated with quail cgg.
However, Saiki er al., [16] reported that an
appropriate dict with a reduction in body weight
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decreases proteinuria and improves k‘idncy ('unc_‘tion.
This study also showed that consumption of quail cgg
lowered the plasma glucosce i alloxan induced diabetic
rats which may be due to the presence ol some glucose
reeulatory amino acids in quail cgg. These include
lCl;Cil'lC. lysine, valine and alanine [5]. This suggests that
anappropriate dict, rich in glucose regulatory amino acids
may decrease blood glucose level.

The United States Renal Data System has
reported enlargement of the kidney in diabetes mellitus
[17]. However, this study showed that quail cgg
consumption reduced the enlargement of the kidney
as observed in diabetic treated rat. It is likely that
quail cgg consumption might have precvented
inflammation of kidncy tissucs thercby preventing the
cnlargement of the kidney tissues as reported by the
United States Renal Data System [17].

Renal dysfunction in diabetes mellitus has
been reported to lead to proteinuria, clevated serum
creatininc and urca levels [18, 19]. The obscrved
significant clevation in serum total protein, creatinine
and BUN levels in the diabetic untrcated rats is
consistent with the report of Scyed-Mostafa er al.,
[20]. Therefore a reduction in protcinuria is important
in the management of renal dysfunction [21]. This
study showed reduced scrum total protein, crecatinine
and BUN levels as obscrved in diabetic rats treated
with quail egg which suggests attenuation of renal
dysfunction [2, 7]. Elevated scrum total protein
obscrved in the diabetic untrcated group may be duc
to incrcascd dehydration and inflammatory proccsscs
as obscrved in poorly controlled diabetes mellitus [22].

In addition to the renal dysfunction observed
in untrcated diabetes mellitus, there was also an
increasc in the production of free radicals within the
renal tissucs. These free radicals exert cytotoxic
cffeet on the membrane phospholipids resulting in lipid
peroxidation of renal tissues and renal damage [23].
Renal antioxidants therefore constitute an important
defense mechanism against the deleterious cffects
of free radicals within the kidneys. In this study, a
depletion of renal antioxidant and clevation of lipid
peroxidation of renal tissuc was observed in diabetic
untreated rats. Whereas, values obtained in diabetic
rats treated with quail cgg suggest a potentiation of
antioxidant activity which might have mopped up the
free radicals and resulted in the observed reduction in
renal lipid peroxidation. This observed cffect may be
due l-o high content of dictary antioxidants such as vitamin
E, zinc and lysine which arc present in quail cgg [5].

o In conclusion, treatment of alloxan induced
diabetic Wistar rats with quail cgg significantly
rL‘du.cc'd hYPCrglycacmia, scrum total protein,
Creatinine, blood urea nitrogen, malondialdchyde and

359

ll'l o M e s Sy, ~ : 2

Su(.u.dsscd superoxide dismutasc activities. This

Wi o 3 L e

mcgl.l&:lu.st.s that quail Cgg consumption in diabetes
tus reduces plasma glucosc level and amclioratcs

rcna\.l Impairment observed in untrcated diabetces
mellitus.
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Effects of quail egg on kidney functions in diabetes

wees proteinuria and improves kidney function.
dcc.wbci ']qlqo showed that consumption of quail cgg
o slutl)c‘ insma slucose in alloxan induced diabetic
kwcrcd‘ }11 "?ay be dznc to the presence of some glucose
A ], amino acids in quail cgg. These include
rcgu.klfol‘?_i;w valinc and alanine | 5]. This suggests that
lcu,c‘)n:;,;;atc'dict, rich in glucose regulatory amino acids
,::;,l gccrcasc blg?od glucose level.

The United States Renal Data System has
reported cnlargcmcn't of the kidney in diabetes m.cllilus
(17). However, this study showed that qum! cgg
consumption reduced the cnlargement of the kidney
as obscrved in diabctic trcated rat. It is likely that
quail cgg consumption might have prevented
‘nflammation of kidney tissucs thereby preventing the
enlargement of the kidney tissues as reported by the
United States Renal Data System [17].

Renal dysfunction in diabetes mcllitus has
been reported to lead to proteinuria, clevated serum
creatinine and urca levels [18, 19]. The obscrved
significant clevation in scrum total protein, creatinine
and BUN levels in the diabetic untreated rats is
consistent with the report of Scyed-Mostafa et al.,
[20]. Thercfore a reduction in proteinuria is important
in the management of renal dysfunction [21]. This
study showed reduced serum total protcin, creatinine
and BUN levels as observed in diabetic rats treated
with quail cgg which suggests attcnuation of renal
dysfunction [2, 7]. Elevated serum total protein
obscrved in the diabetic untrcated group may be duc
to incrcased dehydration and inflammatory processcs
as observed in poorly controlled diabetes mellitus [22].

In addition to the renal dysfunction obscrved
in untrcated diabetes mellitus, there was also an
increasc in the production of free radicals within the
renal tissucs. These free radicals exert cytotoxic
cffect on the membranc phospholipids resulting in lipid
peroxidation of renal tissucs and renal damage [23].
Renal antioxidants thercfore constitute an important
defense mechanism against the dceleterious cffects
of free radicals within the kidneys. In this study, a
depletion of renal antioxidant and clevation of lipid
peroxidation of renal tissuc was obscrved in diabetic

untreated rats. Whercas, values obtained in diabetic
rats treated with quail cgg suggest a potentiation of
“\“‘lOXid.am activity which might have mopped up the
lrc(:\cdlr‘:?[f:ls a‘nd.l’?Sl:l]lCd in.thc observed r\cduction in
e, Cp:l: :)dea;:jqn. This f)bs.crvcd cffect may l?c
E. zinc sl ‘f:m() _lctary zmlnoxnda}ns suc.h as vitamin
and lysine which are present in quail cgg [5].

dii\bcticll{wci(:?dusml-" lr.culmcm of allo>.<an. i‘nduccd
i hy‘ 2: ,{ats wu'I} quail cgg mgmhcunFly
Creatinine blf(’mdl:u)’?ac_mm, serum t(?lal protein,

, rea nitrogen, malondialdchyde and
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asc activitics. This
££ consumption in diabetes

. a glucosc level and ameliorates
atrment observed in untreated diabetes

mereased superoxide dismut
suggests that quail ¢
mellitus reduces plasm
renal imp
mellitus.
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