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Abstract: Evaluation of blood parameters of the local hens of Saudi Arabia as subjected to seasonal
variation was not documented well in the literature. This study was an attempt to determine the effects of
natural seasonal changes of temperature on hematological components and chemical constituents of : the
local hens of Saudi Arabia, Naked neck breed and a white leghorn layers. A total of 91 hens of two local of
hens (naked neck and Saudi Local) plus an exotic white leghorn hens at 20 weeks of age were used in this
study. These were divided into 29 hens of naked neck, 34 hens of Saudi local and 28 of white leghorn laying
hens. The results of the study indicated a significant interaction between breed X period only on blood
triglycerides. Effect of the breed was evident on mean corpuscular hemoglobin, blood urea nitrogen, total
bilirubin and phosphorus. Seasonal variations in temperature had a significant effect on RBC, PCV, WBC,
glucose, blood urea nitrogen, total bilirubin, creatinine, calcium, phosphorus, scdium and potassium. It was
concluded that breed of the bird had no significant effect on the blood constituents of the birds, however,
seasonal effect was evident on most of these constituents.
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INTRODUCTION

The effects of environmental temperatures on laying
hen's performance are of major importance, especially
in a country like Saudi Arabia where temperature in most
parts of the Kingdom exceeds 40°C during summer
time. The effect of environmental temperature on blood
parameters of local birds has not been well established
in the literature. This work was an attempt to study the
effect of seasonal temperature variations on
hematological components and chemical constituents
of the blood of local breed of Saudi Arahia, Naked neck
breed and the white leghorn laying hens.

Many studies have reported that hematological and
biochemical values of many species of birds during
summer season, such as Simaraks et a/. (2004) and
Pampori and Igbal (2007) for Asian birds, Ladokun et af.
(2008) for African birds. Shawer ef al. (1984) found that
there was a highly significant breed, sex and age effects
on Red blood cells (RBC) of Saudi Baladi chickens. The
hemogram estimate of these RBC fell within the normal
range and was 2.499 X 10%mm’, they further added.
Also, Hocking et al. (1994) noted that most of heat
stress-susceptible group exhibited a larger number of
smaller erythrocytes. Based on study by, Gross and
Siegl (1983), number of lymphocytes and total leucocytic
count in chicken blood samples decreased and the
number of hetrophils increased in response to heat
stresses. El-Bahy and Nadia (1994) reported that the
hematocrit value in naked neck hens was lower than that

in Egyptian Dandarawy hens. Effect of season was
studied by Kotby and Bakir {1987) who found that
season of the year influenced hematocrit values in the
growing chickens where the highest observed during
winter (32.82%) and the lowest during summer
(29.98%). Albokhadaim (2012) determined the
hematological and biochemical values of indigencus
chickens in Al-Ahsa area of Saudi Arabia during summer
season. He found that erythrocyte counts, total
leucocytes counts and packed cell volume were
significantly higher in male than female chicks and were
not age dependent. Breed effect varied among
researchers. While Scliman (1988) found average value
of hemoglobin in fayoumi birds at sexual maturity was
the lowest, El-Bahy and Nadia (1994) found no
significant breed effect on blood hemoglobin, mean
corpuscular hemoglobin concentration (MCHC), mean
corpuscular volume (MCV), between the Dandarawi and
necked neck birds, however, He found a significant effect
onh MCH, where the Dandarawi hen was higher than the
naked neck breed. Similarly, Ladokun ef af. (2008) found
no significant differences between the genotypes in the
mean values of white blood cells (WBC), (MCV),
(MCHC), however, naked neck cocks were significantly
superior in packed cell volume (PCV), haemoglobin and
RBC when compared with their normally feathered
counterparts. Similar results by El-Safty et al. (2006) who
reported that naked neck was superior in PCV compared
to that of the fully feathered birds.

Corresponding Author: Huthail Najib, Department of Animal and Fish Production, College of Agricultural Sciences and Food, P. O. Box
420, King Faisal University, Al-Ehsa, Saudi Arabia


http://crossmark.crossref.org/dialog/?doi=10.3923/ijps.2015.398.402&domain=pdf&date_stamp=2015-10-01

Int. J. Poult. Sci., 14 (7). 398-402, 2015

Serum of glucose was affected by season of the year.
Attia ef al. (1978) recorded a seasonal variation in blood
glucose levels in different breeds of hens. Kothy and
Bakir (1987) observed that glucose levels of growing
chicks in winter, spring, summer and autumn were
264.91, 291.07, 287.10 and 274.05, respectively.

Many studies documented the levels of total protein in
the serum of fowls. Ladokun ef af {2008) found no
significant differences in total protein, albumen, urea,
glucose and cholesterol of the genetic groups. Similar
results were obtained by El-Bahy and Nadia {(1994) who
found that differences in total plasma protein due to
breed were not significant. Effect of season on plasma
cholesterol was significant. |braheem (1987) reported
that the mean values of total plasma proteins, albumin,
globulin  and albumen/globulin ratic in Fayoumi
chickens at 131 and 219 days of age ranged from 5.6 to
6.8,231026, 3310429100 mL and 0.7 to 0.6 g/10 mL
of plasma, respectively. Falta ef a/. (1987) reported a
sighificant decrease in blood cholesterol concentration
from 160.6 to 147.9 mg/100mL with the increase of
ambient temperature. On the contrary, Tawfik (1982)
found no significant differences in the concentrations of
blood cholesterol between summer and winter.

This study was an attempt to determine the blood
constituents of two local breeds of layers, Saudi local
(SL), naked neck {(NN) and the single comb white
leghorn layers (WL) when subjected to seasonal
variation in ambient temperatures.

MATERIALS AND METHODS

A total of 91 hens of two local of hens (haked neck and
Saudi Local) plus an exotic white egg laying hens (white
leghorn) at 20 weeks of age were used in this study.
These were divided in to 29 hens of naked neck, 34
hens of Saudi local and 28 of white egg laying hens.
They were randomly distributed among 12 pens, each of
9 to 10 birds of each breed. This resulted into 4
replications {pens) per breed. One to 1.5 mL of blood
was collected on a monthly basis from the hens. Five
birds from each breed were selected at random for
bleeding purpose. The experiment continued for
summer (period 1, where average temperature is 40°C
and winter season (period 2, where average
temperature is 25°C).

Blood was taken by sterile disposable needles and
syringes from the wing vein of the hen and transferred to
a dry bottle containing ethylene diamine tetra-acetic acid
(EDTA) an anticoagulant. These samples were then
taken to the laboratory to perform the chemical analysis.
The total RBC and WBC counts were carried out by Natt
and Herrick's method (1952) using diluting pipette and
Natt Herrick solution. The method used for the
determination of hemoglobin was the
cyanomethemoglobin method that adopted by Van
Kampen and Zijstra (1961).
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When anticoagulant was added to a blood sample and
centrifuged, the space occupied by the packed red blood
cells was termed the hematocrit or PCV and expressed
as the percentage of red cells in volume of whole blood.
The hematocrit value was determined by micro-
hematocrit tubes (length 75 mm; inner diameter, 1.2
mm; wall thickness. 0.20 mm).

The MCYV refers to the average volume of the RBC = MCV
(fi)= Hematocrit X 10/REBC count (millions/mm?). The
MCH refers to the average weight of hemoglobin in the
RBC and was estimated as follows:

MCH (pg) = Hemoglobin X 10/RBC count (million/mm?)

The MCHC, represent the average concentration of
hemoglobin in the red blood cells. It was estimated by
the ratio of hemoglobin weight to the volume of red blood
cell as follows:

MCHC (%) = Hemoglobin in g/dLfhematocrit value X 100

Estimation of glucose, total protein, blocd urea nitrogen,
total bilirubin, uric acid, creatinine, cholesterol,
triglycerides, calcium, phosphorus, sodium and
potassium, were performed. Data of this experiment
were subjected to the analysis of variance using the
general linear models (GLM) procedure of SAS® (SAS,
2010). Means were compared using Duncan Multiple
Range Test (Duncan, 1955).

RESULTS AND DISCUSSION

The results of this study indicated a significant breed X
period interaction only on blood triglycerides.
Hemoglobin data, presented in Table 1, showed no
significant interaction between period and breed. Neither
was any significant breed effect or period effect
Hemoglobin values were 8.8, 8.7 and 8.6 ¢/100 mL for
NN, SL and WL, respectively. These results agreed with
the results of Albokhadaim (2012) who compared Saudi
local chickens of different ages and sexes in hot
weather. He found that hemoglobin and blood indices
were not significantly (p>0.05) differed in all birds.
Similarly, mean values of MCV, MCH and MCHC were
not significantly different between genotypes, but NN
roasters had significantly higher PCV, hemoglobin (HB)
and RBC (Ladokun ef a/, 2008). Oke et al. (2007)
agreed and reported similar findings. However, this
result disagreed with Shawer ef al. (1984), who found
highly significant breed effect on hemoglobin in Saudi
Baladi (local) as compared with the White Leghorn.
Average PCV of the three breeds were significantly lower
at summer pericd compared to winter period. This could
be due to the lower RBCs concentration of these birds
during summer period (Table 1). This Table also
revealed that the WBC counts were not significantly
affected by breed of the chicken. Ladokun et al. (2008)
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Table 1: Effect of seasonal temperature on some hematological traits

Red White Mean Mean Mean corpuscular

blood cells Packed cell blood cells corpuscular corpuscular hemoglobin
Treatments (108mm?) HB (g/dl) volume (%) (1 0¥/mm?) volume (f1) hemodglobin (pg) concentration (%)
PXB NS NS NS NS NS NS NS
1NN 2.54+0.3 8.85+1.0 22.75+1.2 33.96+5 4 85.16+9.2 33.10¢5.8 40.3442.3
18L 2.48+0.3 8.40+1.1 2217186 30.45+5.2 85.94+9.7 36.58+9.2 40.35¢5.3
1 WL 2.50+0.3 7.96+1.6 2120422 31.6245.2 84.64+13.8 30.81+5.8 37.51+6.1
2NN 29704 8.82+1.6 23.27+24 23.48+34 79.91+14.9 30.22+6.9 38.3248.2
28L 2.79+0.6 B8.87+25 23.24422 21.47+5.0 86.28+17.9 32.69+10.7 38.61+115
2 WL 3.00+0.5 9.00+1.9 22.98+1.3 21.84+4 .9 78.39+13.4 30.86+7.4 39.6348.3
Among breeds NS NS NS NS NS ¥ NS
NN 2.800° 8.83° 2312 27.87° 81.41: 31.48" 38.83°
sL 2.676° 8.70° 22.98 24.77" 86.22: 34.10¢ 38.99:
WL 2.798° 8.60° 2220 25.81° 80.95° 30.95 38.71¢
Between periods o NS * ** NS NS NS
1 2.508° 8.38° 21.87° 32.14° 85.03° 3343 38.85°
2 2.921° B.92° 2317 22.31° B81.17° 31.26° 38.82°
Means within each column, having different superscript are significantly different
P X B: Period X breed, NN: Naked neck, SL: Saudi local breed, WL: White leghorn
Average temperature of period 1 = 40 ¢ (33.8-42.5 c), representing the months of Jun., July., Sep. and Oct
Average temperature of period 2 = 25 ¢ (21.4-29.5 c), representing the months of Nov., Dec., Jan., Feb., Mar. and Apr
*Significant, p<0.05, **Significant, p<0.01. NS not significant, p>0.05
Table 2: Effect of seasonal temperature on some chemical constituents of the chickens blood

Glucose Total Blood urea Total bilirubin Uric acid Creatinine
Treatments Mg/dl protein Mg/dl nitrogen Mg/dl Mgydl Mgydl Mg/l
PXB NS NS NS NS NS NS
1NN 241.5+12.1 6.54+0.7 1.17+0.62 0.33+0.13 12.12¢0.5 3.15¢04
18L 2324+11.8 5.30+04 0.97+0.64 0.34+0.12 8.40+0.6 3.08x0.4
1 WL 231.2+13.1 4.90+0 4 1.2040.73 0.20+0.22 7.94+0.9 3.1820.5
2NN 267.5+17.1 5.38+0.3 1.69+0.70 0.44+0.16 7.57+08 2.90+0.5
28L 269.7+13.6 5.37+0.3 1.4410.63 0.43+0.19 7.98+1.1 2.79x0.5
2 WL 264.5+14.5 5.16+0.3 1.67+0.63 0.36+0.15 8.16+1.1 2.79+0.6
Among breeds NS NS ¥ o NS NS
NN 25532 6.04° 1.37* 0.38° 9.80° 3.02
sL 253.50¢ 5.33" 1.210 0.38° 8.20° 2.92:
WL 248.38° 4.99° 1.42° 0.32° 8.01° 3.02°
Between periods o NS o o NS o
1 235.08* 5.51: 1.2+ 0.32: 8.53" 3.14¢
2 267.31° 5.30° 1.66° 041° 741° 2.83"
Means within each column, having different superscript are significantly different
P X B: Period X breed, NN: Naked neck, SL: Saudi local breed, WL: White leghorn
Average temperature of period 1 = 40 ¢ (33.8-42.5 ¢), representing the months of Jun., July., Sep. and Oct
Average temperature of period 2 = 25 ¢ (21.4-29.5 c), representing the months of Nov., Dec., Jan., Feb., Mar. and Apr
*Significant, p<0.05, **Significant, p<0.01. NS not significant, p=0.05
Table 3: Effect of seasonal temperature on some chemical constituents of the chickens blood
Cholesterol Triglycerides Calcium Phosphorus Sodium Potassium

Treatments Mg/dl Mg/l Mg/dl Mg/l Mg/dl Mg/l
PXB NS * NS NS NS NS
1XNN 113.2+20 897.8+57 24.32+2.0 4.78+0.9 367.6+15 20.1+15
1XSL 114.1+20 863.1+50 23.80+1.9 4.07+1.1 369.4+14 19.5¢1.5
1 X WL 120.8+12 985.68+:206 23.34+1.8 4.65:0.9 366.1+16 19.2+15
2XNN 112.1+10 1003.1+96 25.00+2.3 5.08+0.8 374.4+11 18.8+14
2X 8L 115.7+10 1042.5+206 253724 4.70£0.9 370.1+10 18.7+1.0
2 XWL 113.6+11 887.7+182 24.26.1.8 5.24+0.7 371.9¢12 18.8+1.2
Among breeds NS NS NS * NS NS
NN 11277 954.50° 24.61° 4.97° 37047 19.60°
SL 114.77° 1029.67¢ 24.69° 445 369.73° 19.14*
WL 117.59 918.35 23.68¢ 4.96° 368.75 19.07¢
Between periods NS NS o o o o
1 115.65° 931.54¢ 23.81¢ 4.50° 367.80¢ 19.63¢
2 113.92 978.68° 24.96° 5.01° 372.11° 18.78"

Means within each column, having different superscript are significantly different
P X B: Period X breed, NN:Naked neck, SL: Saudi local breed, WL: White leghorn
Average temperature of period 1 = 40 ¢ (33.8-42.5 c), representing the months of Jun., July., Sep. and Oct

Average temperature of period 2 = 25 ¢ (21.4-29.5 c), representing the months of Nov., Dec., Jan., Feb., Mar. and Apr

*Significant, p<0.05, **Significant, p<0.01. NS, not significant, p>=0.05
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reported similar results. However, Shawer et al (1984)
reported a highly significant breed effect on WBCs in SL
as compared with WL. The counts of this study were
found to be slightly higher in NN breed than those of SL
and WL breeds. This result disagreed with Shawer et al.
(1984). Average counts of the three breeds were
significantly higher in summer period compared to the
counts in winter period. No significant breed effect was
found on MCV, neither was any significant interaction nor
period effect. However, numerically there was an
indication that cold weather reduced the MCV,
regardless of the breed (Table 1). These results were
consistent with findings of Ladokun et al. (2008), who
found that there were no significant differences between
genotypes in the mean values of WBC, MCV and MCHC.
The MCH value of this study was found to be significantly
higher in SL than those of the NN and WL breeds. This
result agreed with Shawer ef al. (1984). No significant
difference in MCHC was found among breeds or periods
or their interactions (Table 3). The mean values of the
MCHC of NN, SL and WL breeds at summer period were
40.34, 40.35 and 37.51, respectively. EI-Bahy and Nadia
(1994) reported that MCHC of naked neck breed was
25.80%.

Data on Table 2 showed no significant effect of breed or
period X breed on serum glucose. However, there was
a tendency for NN hens to have the highest serum
glucose during the hot season. Regardless of breed or
season, average glucose level of the breeds was
significantly higher in winter period. It was possible that
birds during winter period try to release more glucose in
blood to cover for the extra energy needed to maintain
their body temperature. Kotby and Bakir (1987) reported
lower glucose level during winter in growing chicks.
Total protein data showed no significant differences
among breeds or between periods (Table 2). Similar
findings were reported by Ladokun et a/. {2008) and El-
Safty ef al. (2008) who found no significant differences in
total protein, albumen, urea, glucose and cholesterol of
the genetic groups. However, numerically there was a
tendency for the NN hens to have the highest total
protein value during the hot season. Shawer ef af. (1984)
reported that the baladi (local) chickens surpassed
leghorn in total serum protein. Research of Crawley ef
al. (1980) showed that total protein values were higher
during summer than those obtained during winter.

Blood urea nitrogen (BUN) was significantly affected by
breed (Table 2). It was noticed that the WL breed had the
highest value and significantly different from the SL
breed. Average blood urea nitrogen (BUN) level of the
breeds was significantly higher in winter period. The
increase in BUN during the winter could bhe attributed to
the increased level of protein catabolism due to higher
feed intake.

The data presented in (Table 2) revealed no significant
interaction between period and breed. In general, serum
total bilirubin of the three breeds was significantly lower
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in summer period. Bilirubin content of WL serum was
the lowest and significantly different from the other
breeds. Likewise, the interaction between breed and
period was not significant on blood uric acid. However,
average uric acid of the breeds was slightly lower in
winter period. It seems that birds were excreting more
nitrogen as uric acid in the summer period.

Table 2, also revealed no significant interaction between
period and breed on blood creatinine. However, average
blood creatinine of the three hreeds was significantly
higher in summer period. Numerically creatinine was
found to be higher in WL breed than those of the SL and
NN breeds in summer period.

Cholesterol level in the blood had no significant effect on
the interaction between period and breed (Table 3).
Likewise, average cholesterol level of the three breeds
was numerically higher in pericd 1 (hot). Cholesterol
level was found to be numerically lower in NN breed
than that of SL and WL breeds in summer and winter
periods. The results of the present investigation were in
agreement with those reported by Ladokun et a/. (2008)
and Elagib ef al. (2012), who proved that genotype has
no significant effect on blood cholesterol.

Average total serum calcium of the three breeds was
significantly lower in summer period compared to that in
winter period. Similar results were obtained by Elagib et
al. (2012). Numerically, calcium level was found to be
higher in NN breed than those of the SL and WL breeds
in summer pericd (Table 3). Shawer et al (1984)
reported no significant effect of breed on blood calcium
between SL and WL breed. Likewise, Elagib et a/. (2012)
provided evidence that plasma total protein, inorganic
phosphorus, uric acid, sodium and potassium were
significantly (p<0.05) different among three ecotypes.
Average serum phosphorus of the three breeds was
significantly lower in period 1 (Table 3). Vo et al. (1978)
found that plasma phosphorus decreased with
increasing ambient temperature from 21-35°C. The
average phosphorus level of the SL breed was
significantly lower than those of the NN and WL breeds.
The levels of total serum phosphorus of NN, SL and WL
breeds in summer period were; 4.78, 4.07 and 4.65
mg/100 mL, respectively. Total serum sodium and
potassium in Table 3, showed no significant interaction
between period and breed. However, average serum
sodium of the three breeds was significantly lower in
summer period, while average serum potassium of the
three hreeds was significantly higher in summer period.
Numerically sodium level was found to be lower in WL
breed than those of the SL and NN breeds, while
potassium level was higher in NN than those of the SL
and WL in summer period. Shawer ef al. (1984) found a
significant breed effect on total serum sodium and
potassium in SL as compared to the white leghorn.

Conclusion: It was concluded that most of the blood
parameters in this study were not affected by breed of
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the chicken, however, the effect of season was evident
on RBC, PCV, WEC, glucose, BUN, total bilirubin,
creatinine, calcium, phosphorus, sodium and
potassium. Most of these traits were lower in the
summer season except WBC which was much
higher. This study can be used as a comparative study
to a future research in this area.
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