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Abstract: This  study  was  conducted  to  determine  the  effect  of  sex  and age  on  serum  biochemistry
parameters  of  turkeys  (Meleagris  gallopavo  ).  Forty  healthy   turkeys   of   three   different   age  groups
(4-8weeks  old,  12-20weeks  old  and  adults)  were  used.  Statistical   comparisons   were   made   for
differences  in  values  between  male  and  females  and  among  different  ages. Female turkeys had
significantly (p<0.05) higher serum potassium, chloride and uric acid than the males. The adults turkeys had
significantly  (p<0.05)  greater  potassium  (K ),  sodium  (Na ),  chloride  (Cl ),  uric  acid,  creatinin,  albumin,+ + -

Aspartate aminotransferase (AST) and Alanine aminotransferase (ALT) than the poults. The Alkaline
phosphatase (ALP) level in the poults was significantly higher than in the adults. The globulin and bicarbonate
were similar in all the age groups. The ages x sex interaction were all significant. The present study on serum
biochemistry parameters of turkeys could serve as a baseline data that could be exploited for genetic
improvement of turkeys.

Key words: Blood  Total protein  Urea  Interaction  Liver functions  Poults

INTRODUCTION MATERIALS AND METHODS

Turkeys (Meleagris gallopavo) are reared all over the Description of the Study Area: The experiment was
world for their tasty and high quality meat [1]. It originates conducted at the poultry unit of Livestock Teaching and
from North America and has been introduced nearly Research Farm, Kano University of Science and
worldwide  including Nigeria. The massive production of Technology, Wudil. The site is situated on latitude 12°
these poultry species is increasing in many countries as 58N and between longitudes 8° 25E. The range of annual
an important source of animal protein due to its temperature and relative humidity is about 38-43°C and 40-
comparatively high percentage of protein and low 51% respectively. It has a mean annual rainfall ranges of
percentage of fat [2]. 850-870mm from May - October with a peak in August.

Kral and Suchy [3] reported that serum biochemical Three distinct seasons are however, recognized viz: dry
parameters have been reported to provide valuable cold (October - January), dry hot (February - May) and
information on the immune status of animals. In our semi- wet (June - September).
arid environment, available reports on plasma chemistry
data of blood are limited to those of fowl and guinea Blood Collection
fowls, but that of turkeys are very scanty and information Experimental Procedure: 14 poults (4 - 8weeks old, 8
on them are useful for diagnostic and management males and 6 females), growers (12 - 20 weeks, 6 males & 6
purposes which could further be incorporated into females) and 14 adults turkeys (7 males & 7 females)
breeding programmes for genetic improvement of our where used as materials in the study. The turkeys were
turkeys. Therefore, the present study was undertaken to housed in a floor pen and were fed commercial poultry
present the effect of age and sex on the plasma chemistry growers ration containing 15% crude protein. Feed and
values of the turkeys. water were provided ad libitum. Routine poultry
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management practices including vaccinations were carried The Statistical Model Used Was:
out during the rearing period. All birds fasted for about
12hours prior to blood collection. For biochemical Yij = µ + Gj + Ti + Si + eij
analysis, approximately 2 ml blood sample was collected Where Yij = Observed value per bird
from each bird with a sterile syringe and emptied into a µ = Overall mean 
collecting tube without anticoagulant (plain parameters). Gj = Effect of age
Serum was obtained by centrifugation and the serum Ti = Interaction between age and sex
samples were stored (at - 10°C) until analyzed. The serum Si = Effect due to sex
was analyzed for Chloride by the method of Schales and eij = Random error term
Schales [4], Bicarbonate according to Toro and
Ackermann [5]. Total protein was determined by Kjedahl RESULTS AND DISCUSSION
method as described by Kohn and Allen [6], albumin by
the method of Doumas et al. [7]. Globulin was obtained by The effect of sex and age on serum electrolytes and
subtracting the albumin from the total protein. Urea and enzyme levels of turkey (Meleagris gallopavo) are shown
creatinin were determined by the methodology of Harrison in Tables 1 and 2. Results showed that there were no
[8]. Sodium and potassium were determined by flame significant difference (p>0.05) between the sexes in mean
photometry according to Mouldin et al. [9]. The liver values of Serum sodium, total protein, creatinin, albumin,
functions were determined: the levels of Aspartate globulin, total bilirubin, bicarbonate, ALP, ALT and AST
aminotransferase (AST) and Alanine aminotransferase (Table 1). However, female turkeys had significantly
(ALT) were determined using spectrophotometric method (p<0.05) higher potassium, 4.33 mmol/L than males 3.69
as described by Holder and Rej [10] and Rej and Holder mmol/L. This is similar to the report by Simaraks et al. [13]
[11], alkaline phosphatase (ALP) was determined who reported that female chicken had higher serum
according to the method described by King and potassium than the males. Similarly, the potassium value
Armstrong [12]. recorded for both sexes in this study were within the

Statistical Analysis: All values of serum electrolytes and Division [14].
biochemical values were expressed as mean ± SD. Serum chloride levels of male and females turkeys in
Parameters of both age and sexes were analyzed using 2- the present study differ significantly (p<0.05) with the
way ANOVA and means were compared by means of females recording higher values (107.87 mmol/L) than their
Duncan Multiple Range Test (DMRT). The level of male counterparts (99.78 mmol/L). This is contrary to the
significance was reported at P <0.05 work   of   Simaraks   et  a l. [13] who reported that serum

normal physiological range by Clinical Diagnostic

Table 1: Effect of sex on serum biochemistry indices of Turkey in the semi-arid environment of Nigeria

Parameters Males (21) Females (19) SEM

Sodium (mmol/L) 137.00 139.33 1.60

Potassium (mmol/L) 3.69 4.33 0.08b a

Chloride (mmol/L) 99.78 107.89 2.58b a

Creatinin (mg/dl) 0.77 0.68 0.08

Albumin (g/dl) 2.87 2.81 0.10

Globulin (g/dl) 1.91 1.63 0.13

Total protein 4.78 4.44 0.18

Urea (mg/dl) 23.11 32.56 0.79b a

Total bilubirin 0.33 0.42 0.13

HCO (mmol/L) 29.56 26.56 1.193

ALP (i.u/L) 73.22 86.89 5.72

ALT (i.u/L) 30.78 27.89 1.63

AST (i.u/L) 28.22 29.77 2.80

Mean ± SD with different superscript within row between sex in each parameter differ significantly
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Table 2: Effect of Age and Age x Sex interaction on serum biochemical parameters of Turkey in the semi- arid environment of Nigeria

Parmeters
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Age ALP ALT AST Alb Cl Cre Glo HCO K Na Urea- - + +
3

1 88.17 15.50 18.17 2.75 103.67 0.63b 1.72 29.17 3.43 135.67 23.83b b b b ab b b b

2 122.50 35.17 24.17 2.62 98.00 0.55 1.60 25.67 3.62 134.85 20.17a a b b b b b b c

Adult 29.50 37.33 42.67 3.15 109.83 0.98 2.00 29.33 4.98 144.00 39.50c a a a a a a a a

Overall 80.06 29.33 29.00 2.84 103.83 0.72 1.77 28.06 4.01 138.17 27.83

SEM 7.01 2.00 4.86 0.12 3.16 0.10 0.16 1.46 0.10 1.96 0.97

Sex x Age
M x Ad 29.67 39.33 39.33a 3.23 111.33 0.97 2.30 29.67 5.00 140.33 39.00c a b a a ab a ab a ab a

M x 2 126.00 32.67 23.67 2.37 93.00 0.60 1.57 27.37 3.23 137.67 15.00a a c c c abc b ab c b d

M x 3 64.00 20.33 21.67 3.00 96.00 0.73 1.87 31.33 2.83 135.00 15.33b b c ab bc abc ab a c b d

F x Ad 29.33 35.33 46.00 3.07 108.33 1.00 1.70 29.00 4.97 147.65 40.00c a a a ab a ab ab a a a

F x 2 119.00 37.67 28.67 2.87 104.00 0.50 1.63 23.67 4.00 134.00 25.33a a bc abc abc c ab b b b c

F x 3 112.33 10.67 14.67 2.50 111.33 0.53 1.57 27.00ab 4.03 136.33 32.33a c c bc a bc b b b b

SEM 9.91 2.83 4.86 0.17 4.46 0.14 0.23 2.06 0.15 3.92 1.94

1= poults, 2= growers, Ad= adults, M= male, F= female, Cl= chloride, Cre= creatinin, Glo= globulin. Mean ± SD with different superscript within column
between age and age x sex interaction in each parameter differ significantly (p<0.05).

chloride was not significantly affected by sex in Thai The recording of age wise sodium values also shows
indigenous chicken .The mean value of the serum chloride that significance difference (p<0.05) with the adult turkeys
was however within the range (114 - 120 mmol/L) in Thai having higher sodium concentration (144.00mmol/L) than
indigenous chick reported by Simaraks et al. [13]. the poult. Although all the mean sodium values falls
Therefore, serum electrolytes play important role in within the normal ranges of serum sodium (130 -
physiological processes involved in homeostasis and the 150mmol/L) in birds by Sturkie [16]. Sodium plasma levels
variation in values are attributed to age, breed or species, are maintained within narrow limits, despite wide
sex,   management  and  location  as  reported  by  Olayemi fluctuation in dietary intake by Ritchie et al. [17].
et al. [15]. Uric acid is a major product of the catabolism of the

The level of uric acid in blood serum was nitrogen; age and diet are reported to influence the
significantly (p<0.05) affected by sex of the birds (Table concentration of blood uric acid in birds. Therefore, the
1), female turkeys had significantly higher uric acid values serum uric acid level in adult turkeys where significantly
(32.56mg/dl) than males (23.11mg/dl). The significant higher than that of growers and poult. The uric acid value
difference in uric acid concentration in males and females recorded here is higher than the rage (3-17mg/gl) as
recorded in this study was in accordance with the report reported by Bounous et al. [19] in wild turkeys. Serum
by Simaraks et al. [13] and Sturkie [16] who both reported albumin and creatinin values also shows statistical
that serum uric acid of females was higher than that of difference (p<0.05) among the different age groups. The
males in chicken. Ritchie et al. [17] reported that highest albumin and creatinin values were observed in the
hyperuricemia has been observed during ovulatory adult group. The overall mean values of albumin and
activity which makes female birds to have higher uric acid creatinin recorded in this study were 2.84g/dl and
value than their male counterpart. 0.72mg/dl respectively, which is similar with the report of

The  effects  of  age  on  various  serum  constituent Priya and Gomathy [20] in turkeys. They further reported
in turkey  are  presented  in  [Table 2].  Serum  potassium that age and sex had influence on albumin.
mean  values  observed  in   this   study   shows In this study, the serum AST, ALT and ALP differs
statistical difference (p<0.05) which increased from significantly (p<0.05) with age of the turkeys. While the
3.43mmol/L for the poult to 4.98mmol/L in adults. The mean values of AST and ALT increases with age, the
overall mean value of 4.01± 0.10mmol/L irrespective of age mean serum ALP values observed in this study generally
groups was higher than the values  reported  by Durotoye increased from 88.17 iu/L for the poults to 122.50 iu/L for
et al. [18], but it is however, fall within the normal ranges grower turkeys after which the values declined. This
for  domestic  birds  (4  -  6mmol/L)  reported  by  Simaraks pattern is in consonance with the report of Priya and
et al. [13]. Gomathy  [20].  Similarly,  Auchinaachie and Emestie [21]
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reported that ALP activity decreased with advancing age 10. Holder,  M.  and  J.  Rej,  1983.  Alanine
in fowl and Rao et al. [22] observed higher ALP activity transaminase. In: Methods of enzymatic analysis. 3
in younger chicken than in  adult.  The  increased in Edn. Bergmeyer, H.U. Bergmeyer, J and Grassl, M.
serum ALP was attributed to rapid growth and bone (Eds.). Weinhein Velagchemie, pp: 380-401.
activity as reported by Coles [23]. There were no 11. Rej, R. and M. Holder, 1983. Aspartate
significant (p>0.05) age difference the poults,  growers aminotransferase. In: Methods of enzymatic analysis.
and adult turkeys in the globulin and bicarbonate levels. 3  Edn. Bergmeyer, H.U. Bergmeyer, J and Grassl, M.
All the interaction between the sex and different age (Eds.). Weinhein Velagchemie, pp: 416-433.
groups were significant (p<0.05). 12. King, E.J. and A.R. Armstrong, 1934. A

In conclusion, we have demonstrated the effect of convenientmethod for determining serum and bile
age and sex on serum chemistry parameters in turkeys and phosphatise    activity.    Can.    Med.    Assoc.   J.,
compare our findings with those reported in other species 31: 276 - 281.
that could be considered as preliminary reference values, 13. Simaraks, S.,  O.  Chinrasri  and  W.  Aengwanich,
which are particularly important for turkey diagnosis, 2004. Haematological, electrolyte and serum
breeding and production. biochemical values of the Thai indigenous chickens
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