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ABSTRACT

The study isto eval uate the effect of age and sex on serological indices of
Japanese quail (Coturnix coturnix japonica) reared in derived savanna
area of Nigeria. A total of 200 quails comprising 100 each of male and
femal e were selected for this study. Fifteen each of the males and females
quails were randomly selected at each week of 6, 7, 8, 9, 10 and 11
respectively. Data were obtained on Total Protein (TP) using Biuret
method, Albumin (ALB) using dye binding techniques with bromocresol
green, Globulin (GL) using differences between total protein and Albumin,
Sodium ion (Na+) and Potassium ion (K+) using flame emission
spectroscopy, Serum Alanine Amino Transferase (SALT) and Serum
Aspartate Amino Transferase (SAST) using method described by
Bergmeyer, for both sexes on the quails. The results obtai ned show among
othersthat statistical differences were observed for all the parameters of
serological indicesin relation to age and sex. Therefore, it is concluded
that age and sex have an influence on serological indices of quail.
Keywords: Pharaoh Quail, derived savanna, serum chemistry, age and
Sex

INTRODUCTION
Japanese quail (Coturnix coturnixjaponica) isthe smallest avian speciesfarmed
for meat and egg production (Panda and Singh, 1990). It has aso assumed
worldwide importance as a laboratory animal (Baugarther, 1993). Distinct
characteristicincluderapid growth enabling quail to be marketed for consumption
at 5-6 weeksof age, early sexual maturity - resulting in short generationinterval,
highrateof lay and muchlower feed and requirement than domestic fowl (Adeogun
and Adeoye, 2004). Japanese quail in thewild feed oninsects, grains, grassand
various seeds. They thrivewell and grow efficiently when domesticated and fed
with high protein diets. These birds were first domesticated in Japan, when a
Japaneseemperor obtained relieved from tubercul oS safter esting quall meatinthe
later part of the ninetieth century (Howes, 2000). Coturnix coturnix japonica
has been found to have no known morbid disease but they suffer from respiratory
disorder, these do not spread fast and mortality rateisvery low. Hence, itisnot
difficult tomaintain the hedlth of thequails. Meanwhile, Japanese quail sare affected
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by common poultry diseasesbut arefairly diseaseresi stance dueto their ability to
produceimmunity with the help of their serological indices (Oladunjoye, Ojebiyi
and Ojedapo, 2008). Investigations of normal serumindicesof poultry arevery
much essentid indiagnosing thevariouspathol ogica and metabolic disorders. Serum
can beused asdiagnostic toolsin order to assessthe health status of individual or
aflock. Determination of serum vaueof poultry areinfluenced by age, sex, breed,
climate, geographical location, season, day length, time of theday, nutritional satus,
life habitat of species, present statusof individual and other physiological factor
(Lamorede, 1996; Ibrahim and Abdu, 1992).

Serum chemistry reference values provide useful information about the
physical condition of individua s, making them useful toolsin differentiating normal
and healthy animalsfrom abnormal or diseased states. Thisisa so applicableto
Japanese quail sthat are used for producing eggsand meat for human consumption
and aslaboratory animals (Scholtz and Flachowsky, 2009). Eval uation of serum
enzymeactivitiesof predictor of passvetransfer gatusinanimal suggest that passive
transfer in neonata lambs can be successfully predicted by measurement of serum
gamma-glutamyl transferase (GGT) activity but not measurement of the other
enzymes (Britti, 2005). However, theam of thestudy istoinvestigatetheinfluence
of ageand sex onthe serological indiceson Japanesequail reared in derived savanna
zoneof Nigeria

MATERIALSAND METHOD
Thisexperiment was carried out from June to September 2012 at the Poultry unit
of Teaching and Research Farm Ladoke Akintola University of Technology,
Ogbomoso, Oyo State, Nigeria. Ogbomoso isaderived savannaZone of Nigeria
that liewithin thelatitude 8°15° north and longitude 4°15° east. Theareahasan
annual rainfal of 1247mmwith latitude of 300-600meter abovethe sealeve while
the mean annual temperatureisabout 27°C (Ojedapo et al ., 2012).

Two hundred Japanese quails (Coturnix coturnix japonica) were
purchased at day old from Foresight Hatchery NigeriaLimited, Oluyoleindustrial
estate badan, Oyo state. Quail used in these experimentswere kept under normal
brooding condition in brooding floor pen until they were 3 weeks of age under
continuous light and with gradual decreasein room temperature from 37°C at
brooding to 25°C at six weeks of age. At three weeks of age, 180 birds were
individually weighted and randomly divided into two sex experimented groups
according to theaim of the experiment. Thefirst group was malewhile the second
group wasfemale. All birdswerekept under similar condition during the period of
theexperiment. The birds were fed aration containing 28% crude protein and
2800kcalME/Kg at age 0-4 weeks, 24%CP and 2800kcalM E/kg at 4-8 weeks
and 18%CP, 2700kcal M E/kg at 9 weekstill the end of experiment. Parameter
collected includes blood serum which was collected through thewing vein of the
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birdinto non ethylenedi-aminetetraacetic acid (EDTA) bottlefor coagulation to
occur. The coagul ated blood samplewas spin in centrifuge for extraction of serum
from thewhole sample. Thesefollowing variableswere anaysed intheuniversity
laboratory in Ibadan. Total protein was determined using the Biuret method as
described by Doumas (1975). Albumin wasdetermined using dyebinding techniques
with bromocresol green asdescribed by Doumasand Biggs, (1972). Globulinwas
also determined by differences betweentotal protein (TP) and Albumin (ALB).
Serum danineaminotransferasewasdetermined by method described by Bergmeyer,
Scheibeand Wahlefeld (1978). Serum A spartate A minotransferase was determined
also by method described by Bergmeyer, Scheibe and Wahlefeld (1978). Sodium
ion was measured directly by flame emission spectroscopy. Potassiumion was
determined directly by flame emission spectroscopy. All parameterscollected were
subjected to analysis of variance using the general linear model (GLM) of SAS
(2003). Model adoptedis
Yijk = H+Axl + Hj+ (AH)U + eljk

Where
Yijk = measurement of individud bird
VI = overdl mean
A = fixed effect of ageith (6, 7, 8, 9, 10, 11)
H, = fixed effect of sex jth (1, 2)
(AH)”. = interaction between ageithand sex jth
e = random error

jk

RESULTSAND DISCUSSION

Table 1 showstheleast squaremeansof serological valueof both maleand female
quail at age6, 7 and 8 weeks. Significant differencewereobservedinall parameters
messured withincreasein age. All parametersweresignificantly increased fromthe
age of 6to 8 weeksin both sexes. Total protein (TP) valuewereonly significantly
higher in maleat ageof 7 weeks. Though, thereweredifferencesin vaue obtained
for abumin (ALB) withanincreasein ageinrelationto both sexesyet they were
not significant. Globulin valuesin femaleswere higher at all ageto that of male.
Sodium and potassium ion valueswere higher at age of 6 and 8 weeksinfemale
quail but lower tothat of maleat theageof 7 weeks. Serum danineaminotransferase
(SALT) and serum aspartate aminotransferase (SAST) valueswere higher inmae
than femal e throughout the age categories except at 8 weeksof agewhereit was
lower tothat of female.

Theresults show that significant differenceswere observed between the
sex and age on the serological indices. At 6th, 7th and 8th weeks of age, female
quailswerefavouredfor GL (2.05gd/L, 3.05gd/L and 4.13gd/L ), Nat+ (39.40mmol/
L and 69.87mmol/L), K+ (23.93mmol/L and 50.93mmol/L) whilemalestook the
leadfor SALT (29.87wW/ml and 42.20p/ml) and SAST (36.53/ml and 65.20/ml).
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However, for 9th, 10th and 11th weeksof age, femaesquail reveded higher value
for GL (1.98gd/L), whereas; maesquail werefavoured for Na+ (64.13mmol/L),
K+ (42.93mmol/L), SALT (33.53wml) and SAST (47.73wml) than their females
counterpart. Generally, the variablesincrease asthe birdsattaining ages. Table 2
showstheleast squaremeans of serological value of both maleand femalequail at
age9, 10and 11 weeks. Significant differenceswere observedin globulin, sodium
and potassumion, SALT and SAST, wheress, insgnificant differencewas observed
in TPand ALB throughout the ages. TPand AL B show different value as age
increasesbut noneof whichissignificant. Globulinvauewassignificant only at the
age of 9weeksbut no significant recordswas obtained at 10 and 11weeksof age
in both sexes. Higher significant valuesof sodiumionwereobservedinmaleat age
of 10 and 11weekscompared to that of femal e which show high significant values
only a theage of 9weeks. Potassumionissgnificant a theagesof 10and 11weeks
but wasinconsi stent between maleand female. SALT showshighest significant
valuesin malequailsat theagesof 9 and 11weeksover itsfemal e counterpart but
therewere no significant observationsat the age of 10 weeks.

Meanwhile, only SAST showshighest value of significantinmalequails
over femalequailsat all age categories. Serum biochemical analysisinregardsto
immunestatus of poultry can beusedin predicting potential resistance of poultry to
disease and devel oping new gtrains, that aregenetically resistant to poultry diseases
(Amao, Ojedapo, Oyewumi and Ameen, 2012, Pavlik, Pokindova, Zapletal and
Jelinek, 2007 and Ameen et ., 2007). Clinical biochemisiry isincreasingly being
used asan aid to diagnosisin avian species (Elizabeth, Antonio, Ivanand Gidaine,
2010). Also, itiswell known that blood proteinin birds depend on age and sex and
they may vary dueto season (Fudge, 2000).

The present study showsthat therewere significant differencesin serum
total protein among different ages of Japanesequail. Thisisinaccordancewith the
work of Edens (2011) on gender, age and reproductive status effects on serum
prolactin concentrationsin different varietiesand speciesof poultry. Thesefindings
also supported thework of Levy et al. (2006) on reference valuefor biochemical
test in poultry and Hanan (2010) who worked on variation in egg performanceand
plasmacongtituentsat different agesof fema e Japanesequail. Result of Natdijaet
al., (2007) showed that concentration of total proteinin serum of chickensshown
sgnificant growthwith ageing. Thispresent researchisin accordancewith thequoted
dataastherewereincreasesin concentration of total protein from 6 to 8 weeks
and from 10to 11weeks. The describe changeswererel ated to the most important
physiologica roleof blood protein, e.g. asasource of amino acidsfor synthesisof
tissue protein. Growth of the organism demand anintensive supply of amino acids,
whosetransport form are proteinsin blood, also energetic and other biological
activesubstancesthat aremostly transported by blood are attached to serum proteins
(Natdijaetal., 2007).
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From the sex wiseval ue obtained in thisstudy, it was observed that in both
male and femalequails, thetotal proteinincreased with agefrom 6 - 8weeksand
from 10 - 11weeksbut declinein age of 9 weeks. It was observed that the total
protein valuesin female quailswere higher at the agesof 8, 9 and 11weeksthan
that of malequails. Thisisin agreement with thework of Elizabeth, Antonio, Ivan
and Gidaine(2010) on serum biochemical parametersof fema ebronzeturkey but
disagreewith thework of Bakhiet et a. (2006) and Bounousand Stedman (2000)
that total proteininjuvenilewild turkeysand Sudanese geese arethe same. Mary,
Priyaand Gomath (2008) al so stated that both age and sex had definiteinfluence
on protein valueasit was observed in this present study.

Serum abumin and globulin valueincreased with anincreased in ageand
thevariationsinthemean vauesof abumin and globulin obtained inthisstudy were
smilar tothevariationsobservedinthe other species. Theincreasein proteinvaues
recorded in the current study wasreflected both in abumin and globulin values
separately. However, the differencein the value between malesand femaleswere
more pronounced in globulin fraction than in albumin at the ages of 6 - 9 weeks
(Mary, Priyaand Gomath, 2008). Perhaps age and sex had moreinfluence on
globulinthan on abumin asbeing reported by Kundu, Mohanty, Mishraand Misra,
(1993) and Darshan, Pand and Dev Roy (1987) that age had greater influenceon
serum protein level infemalesthanin males. It wasinferred that age and sex had
definiteinfluence on protein val uewhichwasmore pronounced in femal esbetween
sexesandin globulin among thevariousfractionsof proteinin quail, thussimilar to
thefindingsof Mary, Priyaand Gomeath (2008).

Sodium and potassumionsincreasewithincreasein agefrom 6 - 11 weeks
inboth sexeswith highlevel of significance. The highest value of sodiumionwas
recorded infemalequailsat 8 weeksof agebut 11weeksin maequails. Potassum
vauesshow highest valuefor that of femalequailsat 8 weeksof age. Thusincrease
in sodium and potassiumionswere dueto dietary sodiumincreasein variation of
feed a different ages. Thiswasalso reported by Dalc and John (1985). Thehighest
value obtained from femal e show that they grow faster than male asthiswasin
agreement with the work of Dalc and John (1985) and Alcantara, Hanson and
Smith (1980).

It was also inferred that the mean SALT and SAST were significantly
elevated asageincreasefrom 6 - 8 and fluctuated from age of 9 - 11weeksin both
sexes. The SAST vauesweresgnificantly higher infemales. Severa physiologica
changes may occur in the metabolism of female birdsdueto laying (Elizabeth,
Antonio, lvanand Gidaine, 2010). SAST and SALT are age dependent to varying
degreesamong different speciesand the cause of thisage - dependent increasein
activity hasnot been defined (Hochleithner, 1994). Published referencevauesvary
according to breeding activity, sex, ageand timeof year (Lewandowski, Campbell
and Harrison, 1986). Biochemica components changed significantly asthebird
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aged (Amao, Ojedapo, Oyewumi and Ameen, 2012). Meanwhile, the SAST
obtained in this study werein agreement with those reported for femal e Japanese
quailsby Scholtz and Flachowski (2009) but disagreewith Obinnaet al. (2011)
who report that SALT hassignificant higher effect on sex with malethan female
helmeted guineafowls.

CONCLUSION

The purpose of thisstudy wasto examinethe effect of age and sex on serological
indicesof Japanesequail (Coturnix coturnix japonica) reared derived savannaarea
of Nigeria Datawereobtained on Tota Protein (TP) using Biuret method, Albumin
(ALB) using dye binding techniqueswith bromocresol green, Globulin (GL) using
differencesbetween total protein and Albumin, Sodiumion (Nat+) and Potassium
ion (K+) using flame emission spectroscopy, SerumAlanineAmino Transferase
(SALT) and SerumAspartateAmino Transferase (SAST) using method described
by Bergmeyer, for both sexesonthe quails. Satistical differenceswerefound for
al theparametersinreationwith ageand sex. Thus, baseonthisresearch, it suffices
enough to concludethat age and sex hasan influence on serological index of quall.
Theserological indicesmight serveasanindicator or ability of quail to withstand
variouspoultry disease.

Table 1: Least square meansof serological indicesof maleand female quail at

different age of 6, 7 and 8 weeks
Interval of Serum Collection

Parameters Sex N 6 weeks Tweeks 8 weeks
Total protein (gd/L) Male 15 3.15+0.30 403+0.06a 4.35+0.04
Femde 15 3.02+0.08 3.88+0.04b  4.67+0.07
Albumin (gd/L) Male 15 1.09+0.02 1.11+0.02 1.17+0.01
Femde 15 1.05+0.01 1.18+0.03 1.17+0.01
Globulin (gd/L) Male 15 1.76+0.08b 2.74+006b  3.21+0.04b
Femde 15 2.05+0.08a 3.05+0.04a 4.13+0.11a
Sodiumion (mmol/L) Male 15 38.40+1.38b 58.33+142a 60.87+1.50b
Femde 15 39.80+0.90a 49.93+0.80b  69.87+1.72a
Potassumion (mmol/L) Mae 15 22.73+1.46b 4067+0.94a  44.87+0.64b
Femde 15 23.93+0.43a 37.00+0.80b 50.93+1.20a
SALT (/ml) Male 15 29.87+1.10a 42.20+1.18a 46.80+0.60b
Femde 15 24.07+0.40b 34.67+1.08b 54.20+1.82a
SAST (Wml) Male 15 36.53+1.17a 65.20+1.27a 67.07+1.06b
Femde 15 35.27+0.46b 57.00+1.06b 74.40+1.21a
ab Means along the same column with different superscript at the same age are significantly
different (P<0.05)
SALT = Serum alanine aminotransferase
SAST = Serum aspartate aminotransferase

Source: Experimental Result, 2012
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Table2: Least square means of serological indicesof maleand female quail at

different age of 9, 10 and 11 weeks
Interval of Serum Collection

Parameters Sex N 9 weeks 10weeks 11 weeks
Total protein (gd/L) Male 15 2.59+0.09 3.75+0.08 381+0.14
Femade 15 2.97+0.08 3.74+0.06 3.86+0.06
Albumin (gd/L) Male 15 0.95+0.04 1.20+0.04 1.12+0.02
Femade 15 0.94+0.02 1.09+0.02 1.21+0.02
Globulin (gd/L) Mae 15 1.83+0.08b 2.60+0.08 2.78+0.12
Femade 15 1.98+0.06a 2.60+0.06 2.73+0.08
Sodiumion (mmol/L) Male 15 34.93+158  5393+2.10a 64.13+2.14a
Femde 15 35.13+0.99a  52.73+0.94b 59.07+1.03b
Potassiumion(mmol/L) Male 15 21.60+1.26 37.33+1.35b 42.93+1.28a
Femade 15 21.00+0.62 38.53+0.62a 41.20+0.59b
SALT (/ml) Male 15 2447+144a  3940+0.90 33.53+1.17a
Femade 15 2140+0680  39.47+0.67 32.67+0.84b
SAST (Wml) Male 15 3A27+117a  60.67+1.83a 47.73+1.97a
Femade 15 32670580  59.27+1.19%b 45.73+0.67b
ab Means along the same column with different superscript at the same age are significantly
different (P<0.05)
SALT = Serum alanine aminotransferase
SAST = Serum aspartate aminotransferase

Source: Experimenta Result, 2012
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