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

E O Adcwoyc, T E Aclckcvc and A O Ige ^ 
Applied and Environ mental Physiology Unit, Department oj Physiology, 

College oj Medicine, University oj Ibadan, Nige/ia 

A b s t r a c t 
Introduction: Uncontrolled diabetes mellitus has been 
reported to lead to renal dysfunction. Quail egg 
consumption has been reported to exert curative 
cffccts in some disease conditions like diabetes 
mellitus, tuberculosis, and as thma. This study 
investigated the cffccts of quail egg consumption on 
some kidney functions in alloxan induced diabctic rats. 
Methods: Forty male Wistar rats with an average 
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 diabctic with a single dose of alloxan 
monohydratc (lOOmg/kg i.p). Raw quail egg was 
administered orally (5ml/kg) to groups C and D for 
14days. Body weight and blood g lucose were 
monitored during the study. Blood and kidney samples 
were obtained from animals in each group, and 
analyzed for total protein, creatinine, blood urea 
nitrogen (BUN), renal malondialdchyde (MDA) and 
superoxide dismutasc (SOD). Data were analyzed 
using ANOVA at P<0.05. 
Results: Diabctic group treated with quail egg showed 
significant (P<0.05) increase in SOD, decrease in 
body weight, blood glucosc, total protein, creatinine, 
BUN and MDA levels when compared to diabctic 
untreated g roup . However , v a l u e s of these 
parameters obtained from diabctic group treated with 
quail were comparable to control. 
Conclusion: Quail egg consumption significantly 
reduced hype rg lycemia , s c r u m to ta l p r o t e i n , 
creatinine, BUN, MDA and increased S O D activities 
in alloxan induccd diabctic Wistar rats which suggests 
that it lowers blood glucosc and ameliorates renal 
impairment in diabetes mellitus. 

Keywords: Diabetes mellitus. Quail eggs, 
protein, Creatinine, Blood urea nitrogen. 
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Resume 
Contexte: Lc diabctc dc mcllitc non controlc a etc 
signalc a conduire au dysfonctionncmcnt rcnalc. La 
consommation dc l'ccuf dc caillc a etc rapportcc 
d'cxcrccr des cffcts thcrapcutiqucs, dans ccrtains 
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eta is pathologiqucs tcls que lc diabctc dc mcllitc la 
tubcrculosc ct Pasthmc. Ccttc etude a examine les 
cffcts dc la consommation des ceufs dc la caillc sur 
ccrtaincs fonctions rcnalcs dans des rats diabctiqucs 
induits avee alloxanc. . 
Methodes: Quarantc rats Wistar males d un poids 
moyen dc 170 g ont etc rcpartis au hasard en quatrc 
groupes. Groupcs A-Control, B-diabctiquc non traite, 
C-diabctiquc traite ct D- Normal traite. Les groupcs 
B ct C ont etc rendus diabctiqucs par unc dose unique 
d'alloxanc mono-hydrate (100 mg / kg i.p.). L oeuf 
frais dc la caillc a etc administre par voic oralc (5 ml 
/ kg) aux groupcs C ct D pendant 14 jours. Le poids 
corporcl ct la glycemic ont etc suivis tout au cours dc 
Petude. Des cchantillons dc sang ct de reins ont etc 
obtcnus a partir des animaux dans chaque groupc, et 
analysccs pour la protcinc totalc, la creatinine, en 
nitrogene d'urce sanguine (BUN), malon-dialdehydc 
rcnalc (MDA) ct lc dismutasc super oxyde (SOD). 
Les donnccs ont etc analysccs en utilisant ANOVA 
a p <0,05. 
Resultats: Lc groupc diabctique traite avee Pceuf dc 
la caillc a montrc unc augmentation significative (P 
<0,05) en SOD, diminution dans les nivcaux dc poids 
corporcl, glycemic, protcincs totalcs, creatinine, BUN 
ct MDA par rapport au groupc non traite diabctiquc. 
Ccpcndant, les valeurs dc paramctrcs obtcnus a partir 
du groupc diabctiquc traite avee dc la caillc sont 
comparablcs au control. 
Conclusion: La consommation des oeufs dc la caillc 
a considcrablcmcnt rcduit Phypcrglyccmic, lc scrum 
protc inc tota lc , la c rea t in ine , BUN, M D A ct 
augmentation des activitcs dc la SOD dans les rats 
Wistar diabctiqucs induits avee alloxanc sc qui suggcrc 
qifi l abaissc la glycemic ct amcliorc la dcficicncc 
rcnalc dans lc diabctc dc mcllitc. 

Mots-c les : diabctc de mellite, ceafs de caille, 
protcinc totale, creatinine, uree en nitrogene 
sanguine. 

Introduction 
Diabe tes mel l i tus is a me tabo l i c d i so rde r 
characterized by hypcrglycacmia. It may be due to 
diminished insulin sccrction and/or insulin resistance at 
the tissue level. This results into disturbance of 
carbohydrate, lipid and protein 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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Hypcrglycacmia, as observed in diabetes 
mellitus, is known to cause deleterious cffccis on 
kidney, liver, eyes and blood vessels due to generation 
of free radicals which have been implicated in 
oxidative damage f2). Oxidative stress has been 
attributed to direct damage of cellular proteins, lipids 
and DNA or indirect disruption of normal cell signaling 
and gene regulation 13J. 

Till date, no satisfactory cffcctivc therapy is 
ava i lab le to cure d iabe tes mell i tus 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 microangiopa thy , nephropathy and 
retinopathy [4]. Diabetic nephropathy is the most 
common cause of death in type 1 diabetes and about 
30-40% of affected populations eventually develop 
end stage renal failure [4]. 

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

Therefore, this study investigated the effects 
of raw quail egg on blood glucose, scrum total protein, 
c rea t in ine , blood urea nitrogen levels, renal 
malondialdchydc 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 eggs 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 
w a s whisked and administered immediately at a dose 
of 5 ml/kg body weight. 

Animal grouping 
The rats were divided into four groups often animals 
each. Group A serves as the normal control; group 
B, diabetic untreated; group C, diabetic treated with 
quail egg and D, normal rats treated with quail egg. 

Groups C and D were fasted for 18 hours before 
inducing diabetes with a single intraperitoneal 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 glucose level on days 0, 3, 4, 8. 11 and 15 was 
assessed from each rat by the tail tipping method. 
Samples obtained were collcctcd on an Accu-chcck 
glucose test strip prior to analysis on the Accu-chcck 
glucomctcr [10]. The principle of glucose oxidase method 
formed the basis of analysis by the glucomctcr. On days 
8 and 15, 3 to 4mls of blood samples were collcctcd 
from cach animal per group through the retro-orbital 
sinus into clean specimen bottles and were allowed to 
clot. Thereafter, the samples were centrifugcd 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,HP0 4 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 after 
euthanasia by ecrvical dis locat ion. They were 
weighed and homogenized in cold phosphate buffer 
using ratio 1:4. The kidney homogena te was 
centrifugcd at 7000 rpm for 15 minutes at room 
temperature. The supernatant collcctcd was used for 
biochemical assay. 

B ioch en / / ca I assay 
Estimation of scrum total protein, creatinine and BUN 
were done by colorimctric method, using Randox 
assay kit (Randox Laboratories limited, UK). Renal 
SOD was assessed as described by Mistra and 
Fridovich [11] while renal MDA was estimated as 
described by Bucgc and Aust 112). 

Statist i c a I ana lysis 
Data were expressed as mean ± S.E.M, analyzed 
using ANOVA followed by Dunne t ' s test for 
significance. Statistical significance was set at 
(P<0.05). 

Resul t s 
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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compared with control (203.6 ± I6.2)( fable I). untreated rats (542.6 ± 141.2) showed significant 

Tjihlo 1:1-flVcct ofquail egg on body weight (g) in control, diabolic and diabolic treated rats. 

Dnvs B C I) 

0 156.2016.50 169.80+8.20 162.2013.20 162.0112.90 
4 171.4115.80 164.0015.70 152.001-5.00 163.40 <8.80 
8 166.0114.30 142.0017.30 136.6019.% 177.2 MOJO 
15 203.6116.20 142.8012.70* 127.21+2.10" 173.0112.10 

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. 

Table 2: Effect of quail egg on mean kidney weight (g) 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 Groups Day 8 Dav 15 

0.47+0.02 
0.58+0.03* 
0.59+0.03' 
0.49»0.02 

0.47+0.01 
0.64+0.03" 
0.54+0.04 
0.51+0.04 

I alues aiv mean +SICM (n 5). I1 0.05. * significantly dijfeivnl 
from control, significantly different from control and normal-
treated. A Control rats. H Diabetic untreated rats, C Diabetic 
rats treated with quail egg, I) Xormal 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). 

A 
B 
C 
D 

6.84+0.32 
8.5640.10',' 
7.8610.24 
7.46+0.19 

7.6010.11 
8.6410.07*.' 
7.2410.14 
7.54+0.57 

I alues are mean + SUM (n 5). I} 0.05, 'significantly different 
from control and normal-treated, significantly different from 
diabetic treated. A 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 ± 2.7.71) 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 . 1 0 , 8.64 ± 0.07) on days 8 and 15 respectively 

BOO-

I 
u 600H 

< / < / 
p o r l o c i o f o x p o r i m o n t 

C O N T R O L 
D I A B E T I C U N T R E A T E D 
D I A B E T I C T R E A T E D 
N O R M A L T R E A T E D 

I'ijj. I: l.llccl ol quail egg on las t ing b lood g l u c o s e (ing/il l) in t reated autl untreated d iabe t i c rats. Values arc mean + .S/-.A/ (n=5) , 
/' 0.05,'significant!) d i f ferent f rom cont ro l 
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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) on days 8 and 15 respectively 
(Table 3). 

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

Table 6: Effcct of quail egg on renal MDA (nmol/g) in 
control, diabctic and diabctic treated rats. 

Groups Day 8 Day 15 

A 0.50+0.04 0.72+0.05 
B 1.18+0.06* 1.16+0.05* 
C 0.60+0.03 0.72+0.04 
D 0.50+0.03 0.84+0.09 

Groups Day 8 Day 15 

A 0.26+0.02 0.15+0.07 

B 0.77+0.17* 0.75+0.08* 

C 0.38+0.09 0.10+0.01 

D 0.35+0.05 0.20+0.05 

Values are mean +SEM (n=5). P < 0.05, 'significantly different 
from control. A= Control rats, 8= 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 scrum creatinine level (mg/dl) in diabctic untreated 
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 (Tabic 4). 

Values are mean -rpLMtn-j/. > 
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) decrease in 
renal superoxide dismutasc activities (unit/ml enzyme) 
in diabctic untreated rats (67.29+8.41, 29.60+15.92) 
when compared with diabctic treated rats (227.80+ 
39.93) and control (226.60+19.86) on days 8 and 15 
respectively (Tabic 7). 

Tabic 7: Effcct of quail egg on renal superoxide dismutasc 
(unit/ml Enzyme) in control, diabctic and diabctic treated 
rats. 

Groups Day 8 Day 15 

T a b l e 5 : Effect of quail egg on Blood Urea Nitrogen (mg/dl) in ^ 
control , diabctic and diabctic treated rats. B 

c 

G r o u p s Day 8 Day 15 

212.50+12.77 
67.29+8.41* 
151.50+7.83 
160.90+12.36 

226.60+19.86 
29.60+15.92* 
227.80+39.93 
244.20+43.77 

14.20 + 0 .58 

18.00+0.00* 
15.00+0.45 
14.20+0.20 

15.60+0.25 Values are mean +SEM (n=5), P< 0.05,' significantly decreased 
18 40+0 25* fr0,n control, diabetic-treated and normal-treated. A = Control 

15.00+0.32 
16.20+0.37 

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

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) increase in 
the blood urea nitrogen (mg/dl) in diabetic untreated 
rats (18.00 ± 0.00, 18.40 ± 0.25) when compared 
with diabetic treated 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) increase in 
renal malondialdchydc level (nmol/g) in diabctic 
untreated rats (0.772 ± 0 .173 ,0 .751 0.079) on days 
8 and 15. However, renal malondialdchydc level in 
diabctic 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 (Tabic 6). 

Discuss ion 
Diet and physical act ivi ty a re impor tant in the 
m a n a g e m e n t of d i a b e t e s m e l l i t u s [13] . The 
consumption of appropriate diet during the use of 
medication and controlled physical activities have 
been reported to greatly improve blood glucose level 
and decrease the risk of diabetes complications such 
as renal disease and coronary artery disease [13]. 

H o w e v e r , d i a b e t e s m e l l i t u s has been 
associated with a decline in body weight [14] which 
has been attributed to an increase in muscle wastage 
and pro te in me tabo l i sm [9, 15]. Th is study is 
consistent with the report of Akinola ct a/., [14] who 
also reported reduction in body weight in the diabctic 
untreated rats. Treatment of diabctic animals with 
quail egg did not lead to increased weight gain as 
observed in normal ra ts t reated with quail egg. 
H o w e v e r , Sa ik i ct al[16] r e p o r t e d that an 
appropr ia te diet with a reduction in body weight 
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j • it it i (i <"'i 111 /1><().()5) reduct ion when The hl,vi/i ..1. . 
showed s ^ n , l , u , n 7 ' , , fi,w1.hll<h , h l o o t l 8 l l ' « * e level (g/dl) in diabetic 
cMipitrcd w i'lt control ( -03 .6 ± 16.-) ( Libit I). untieated rats (542.6 ± 141.2)showed significant 

TnWc I: I Hod ofquail egg Q" body weigh! (g) in control. diabetic ami diabetic treated rats. 

15 <•' I) 

I56.20i6.50 16'). 80 ±8.20 I 62.20J.3.20 16^011"»90 
j I7l.4li5.80 I 64.00l5.70 152.0015.00 163 40^880 
8 166.0114.30 I 42.00l7.30 136.6019.90 I77">|7<)70 
is 203.6 H6.20 142.8012.70" I27.2ll2.l0' I730IPI0 

Values are mean ±.VO/(n 5). I'- 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 egu. 

Table 2: ElTect ofquail egg on mean kidney weight (g) in 
control, diabetic and diabetic treated rats. 

Groups Day 8 Day 15 

A 0.47+0.02 0.47+0.01 
B 0.58+0.03* 0.6410.03-
C 0.59+0.03' 0.54 f 0.04 
D 0.49J0.02 0.51+0.04 

lollies aiv mean +SICM In 5). /' 0.05. 'significantly different 
from control, significantly different from control ami normal-
treated.\ Control rats. H Diabetic untreated rats, C Diabetic 
rats treated with quail egg. I) \ornnil rats treated with quail egg. 

There was signif icant (I><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). 

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

Groups Day 8 Day 15 

A 6.84+0.32 7.6010.11 
B 8.56+0.10*.' 8.64+0.07V 
C 7.86+0.24 7.24+0.14 
D 7.4610.19 7.54+0J7 

I alues are mean ±SICA I (n - 5). P 0.05,*significantly different 
from control and normal-treated, significantly different from 
diabetic treated. A Control rats, I) Diabetic untreated rats. 
( 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 I). 
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 

I* i«>. | * i:jv, 
/» a - , CCI t ' U a ' ' o n , i l s , ' n g b lood g l u c o s e Ong/ill) in t rea ted and unt rea ted d i a b e t i c rats. Values arc mean + .V/;.W (n=5) , 

sij?niHcantl) d i f fe ren t f rom con t ro l 
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compared to control (6.84 ± 0.32, 7.60 ± 0.11). 
However, scrum total protein level in diabctic treated 
(7.86 ± 0.24, 7.24 ± 0.14) were comparable to control 
(6.84 ± 0.32,7.60 ± 0.11) on days 8 and 15 respectively 
(Table 3). 

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

Groups Day 8 Day 15 

A 0.50+0.04 0.72+0.05 
B 1.18+0.06* 1.16+0.05* 
C 0.60+0.03 0.72+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= Diabctic 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 scrum creatinine level (mg/dl) in diabctic untreated 
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 (Tabic 4). 

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

G r o u p s Day 8 Day 15 

1 4 . 2 0 + 0 . 5 8 

18.00+0.00* 

15.00+0.45 
14.20+0.20 

15.60+0.25 

18.40+0.25* 

15.00+0.32 

16.20+0.37 

Ad ekeve and AO Ige 

Table 6: BfTcct of quail egg on renal MDA (nmol/g) in 
control, diabetic and diabetic treated rats. 

Groups Day 8 Day 15 

A 0.26+0.02 
B 0.77+0.17* 
C 0.38+0.09 
D 0.35+0.05 

0.15+0.07 
0.75+0.08" 
0.10+0.0! 
0.20+0.05 

I allies are mean ±SEM (n=». >' < <>• OS.'signipcantly increased 
liom control. *Uabetic-treated amI normal-treated. A - Control 
rats. B= D i a b e t i c untreated rats. C= Diabetic rats treated will, 
quail egg. Normal rats treated with quail egg. 

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

Tabic 7: Effcct of quail egg on renal superoxide dismutasc 
(unit/nil Enzyme) in control, diabctic and diabctic treated 
rats. 

Groups Day 8 Day 15 

A 212.50+12.77 226.60+19.86 

B 67.29+8.41* 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=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) increase in 
the blood urea nitrogen (mg/dl) in diabctic untreated 
rats (18.00 ± 0.00, 18.40 ± 0.25) when compared 
with diabctic treated 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) increase in 
renal malondialdchydc level (nmol/g) in diabetic 

untreated rats (0.772 ± 0.173,0.751 0.079) on days 
8 and 15. However, renal malondialdchydc level in 
diabctic 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 (Tabic 6). 

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 treated with quail egg. 

Discussion 
Diet and physical activity arc important in the 
management of d iabe tes mel l i tus [13]. The 
consumption of appropriate diet during the use of 
medication and controlled physical activities have 
been reported to greatly improve blood glucosc level 
and decrease the risk of diabetes complications such 
as renal disease and coronary artery disease [13]. 

However , d iabe tes mel l i tus 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 is 
consistent with the report of Akinola ct ai, 114] who 
also reported reduction in body weight in the diabctic 
untreated rats. Treatment of diabetic animals with 
quail egg did not lead to increased weight gain as 
observed in normal rats treated with quail egg. 
However, Saiki ct a/.% [16] reported that an 
appropriate diet with a reduction in body weight 
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decreases proteinuria and improves kidney function. 
This study also showed that consumption o fqua i l egg 
lowered the plasma glucosc in alloxan induced diabctic 
rats which may be due to the presence of some glucosc 
renulatory amino acids in quail egg. These include 
leucine, lysine, valine and alanine [5|. This suggests that 
an appropriate diet, rich in glucose regulatory amino acids 
may decrease blood glucosc level. 

The United States Renal Data System has 
reported enlargement of the kidney in diabetes mellitus 
[17J. However, this s tudy showed that quail egg 
consumption reduced the enlargement of the kidney 
as observed in diabctic treated rat. It is likely that 
quail egg c o n s u m p t i o n m i g h t h a v e p r e v e n t e d 
inflammation of kidney tissues thereby preventing the 
enlargement of the kidney tissues as reported by the 
United States Renal Data System [17]. 

Renal dysfunct ion in diabetes mellitus has 
been reported to lead to proteinuria, elevated scrum 
creatinine and urea levels [18, 19J. T h e observed 
significant elevation in scrum total protein, creatinine 
and BUN levels in the d iabct ic un t rea ted ra ts is 
consistent with the report of Scycd-Mosta fa et al 
[20]. Therefore a reduction in proteinuria is important 
in the management of renal dysfunct ion [21]. This 
study showed reduced scrum total protein, creatinine 
and BUN levels as observed in diabctic rats treated 
with quail egg which suggests a t tenuat ion of renal 
dysfunct ion [2, 7]. E leva ted s c rum total prote in 
observed in the diabctic untreated group may be due 
to increased dehydration and inf lammatory processes 
as observed in poorly controlled diabetes mellitus [22]. 

In addit ion to the renal dysfunct ion observed 
in untreated d iabetes mell i tus , there w a s a l so an 
increase in the production of free radicals within the 
renal t issues. T h e s e f ree r ad ica l s exert cy to tox ic 
cficct on the membrane phospholipids resulting in lipid 
peroxidation of renal tissues and renal d a m a g e [23]. 
Renal antioxidants therefore consti tute an important 
defense mechanism against the de le ter ious e f fec t s 
of free radicals within the kidneys. In this study, a 
depletion of renal antioxidant and elevation o f lipid 
peroxidation of renal tissue was observed in diabctic 
untreated rats. Whereas, values obta ined in diabetic 
rats treated with quail egg suggest a potentiation of 
antioxidant activity which might have mopped up the 
rcc radicals and resulted in the observed reduction in 

renal lipid peroxidation. This observed effect may be 
pUC | ° hi&h content of dietary antioxidants such as vitamin 

' z ' n c an<* lysine which arc present in quail egg [5]. 
. ®n i n c l u s i o n , treatment of a l loxan induced 
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rcjstiMloO ̂  v a line and alanine (5 J.Tliis suggests thai 
l0UC"1L\,',rhic'diet, rich in glucose regulatory amino acids 
•liiaPPW . i i 4 . J decrease blood glucosc level. 

The United Sta tes Renal Da ta S y s t e m has 
reported enlargement of the kidney in diabetes melli tus 
[17] However, this s tudy showed tha t qua i l egg 
consumption rcduccd the en largement of the kidney 
as observed in diabctic t reated rat . It is likely that 
quail egg c o n s u m p t i o n m i g h t h a v e p r e v e n t e d 
inflammation of kidney tissues thereby preven t ing the 
enlargement of the kidney t issues as repor ted by the 
United States Renal Data Sys tem [17]. 

Renal dysfunct ion in d iabe tes mell i tus has 
been reported to lead to prote inur ia , elevated sc rum 
creatinine and urea levels [18, 19]. T h e obse rved 
significant elevation in scrum total protein, creat inine 
and BUN levels in the d iabc t i c u n t r e a t e d r a t s is 
consistent with the report of S c y c d - M o s t a f a ct al 
[20]. Therefore a reduction in proteinuria is important 
in the management of renal dysfunc t ion [21]. Th is 
study showed rcduccd scrum total protein, creat inine 
and BUN levels as observed in diabct ic ra ts t reated 
with quail egg which suggests a t tenuat ion of renal 
dysfunct ion [2, 7]. E leva ted s c r u m total p ro te in 
observed in the diabctic untreated g roup may be due 
to increased dehydration and in f lammatory processes 
as observed in poorly controlled diabetes mellitus [22]. 

In addition to the renal dys func t ion observed 
in untreated diabetes mel l i tus , there w a s a l so an 
increase in the production of free radica ls within the 
renal t issues. T h e s e f ree rad ica l s exert cy to tox ic 
effcct on the membrane phospholipids resulting in lipid 
peroxidation of renal tissues and renal d a m a g e [23]. 
Renal antioxidants therefore const i tute an important 
defense mechanism against the de le te r ious c f fcc t s 
of free radicals within the kidneys. In this study, a 
depletion of renal antioxidant and elevation of lipid 
peroxidation of renal tissue w a s observed in diabctic 
untreated rats. Whereas, values obtained in diabctic 
rats treated with quail egg 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 effect may be 
due to high content of dietary antioxidants such as vitamin 

> zinc and lysine which arc present in quail egg [5]. 
In conclusion, treatment of al loxan induccd 

c tabetic Wistar rats with quai l egg s ign i f i can t ly 
reduced h y p c r g l y c a e m i a , s c r u m to t a l p r o t e i n , 
creatinine, blood urea nitrogen, malondialdchydc and 
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