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Abstract: The present study was carried out at the Poultry Farm of
Sakha, Animal Production Research Institute. This experiment aimed to
study the effect of different periods of age (30, 36 and 42 weeks) on
reproductive performance, some blood plasma constituents and the
relationship between some seminal and blood plasma constituents with
semen physical characteristics in Inshas cocks. The results revealed that,
sperm concentration, sperm motility and percentage of live sperm were
significantly (P<0.05 or P<0.01) higher at 42 wks than those at 36 wks
and at 30 wks. The reverse trend was observed for percentage of abnormal
sperms, which was decreased significantly (P< 0.05) with increasing age.
There were no significant differences due to age effect on all seminal
plasma constituents studied. Blood plasma albumin (A), cholesterol,
calcium (Ca), inorganic phosphorus (IP), alkaline phosphatase activity
and glutamic oxaloacetic transaminase (GOT) were significantly (P<0.05
or P<0.01) affected by cocks age. High phenotypic positive and significant
correlation was observed between sperm motility with both live sperm and
sperm concentration and live sperm with sperm concentration. There was
positive significant or insignificant phenotypic correlation between
seminal plasma (A) and A/G ratio or Ca, IP and GOT with ejaculate
volume, sperm motility and sperm concentration, respectively. Also, there
was positive and significant or insignificant phenotypic correlation
between seminal plasma cholesterol and alkaline phosphatase or total
protein, globulin (G) and Glutamic pyruvic transaminase (GPT) with
semen pH and live sperm respectively. Blood plasma total protein, (G),
cholesterol, Ca and acid phosphatase were positively correlated with both
ejaculate volume and semen pH. Also, blood plasma (A) and (IP) were
positively correlated with sperm concentration, sperm motility and live
sperm. In conclusion, this study provide evidence that correlation among
some seminal plasma or blood plasma constituents with semen physical
characteristics might be useful to predict fertility in cocks.
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INTRODUCTION

The past few years have witnessed an intensive need for artificial
insemination of poultry population. This has mandated the study of the
physic-biochemical characteristics of semen, which has taken great
importance. Evaluation of the poultry semen and seminal plasma has
remained a subject of research in many laboratories worldwide. Yet little
information is available concerning seminal plasma biochemical
characteristics in cocks. Moreover, very few reports are available
concerning the relation and correlation between physical characteristics of
semen and seminal plasma chemical composition (EI-Sahn, 2002). The
biochemical composition of fowl seminal plasma has received little
attentions. An approach to in vitro preservation of semen may evolve
around the hypothesis that fertility may be related to seminal chemistry, or
more important, to the chemistry of the female reproductive tract and such
information is found for turkeys and chickens, In this concern, little
detailed studies about semen traits of local Egyptian chicken strains have
been reported (EI-Sahn, 2002).

Semen quality was found to have significant correlation with
fertility percentage and highly significant correlations were observed
between motility and both live sperm percentage (Radwan, 1991), and
fertility (Kamar et al.,1984). There was a positive phenotypic correlation
between motility and live spermatozoa (Gohar et al., 1997). The high
positive correlation observed between most of semen characteristics,
would suggest a positive response to selection not only for traits directly
select, but also to other correlated ones (Kamar et al.,1984). Therefore, the
purpose of the present study was to determine the relationship between
some seminal and blood plasma constituents with semen physical
characteristics at different periods of age (30, 36 and 42 weeks) in Inshas
cocks.

MATERIALS AND METHODS

The present study was carried out at the Poultry Farm of Sakha,
Animal Production Research Institute, Ministry of Agriculture. Thirty
healthy Inshas cocks were taken randomly and housed in individual cages
from 20™ to 42" weeks of age. Cocks were fed ad libitum and fresh water
was available continuously.

Semen was collected individually at 3 periods (30, 36 and 42 weeks)
of age (twice/ each period) using the massage method. The ejaculate
volume was determined to the nearest 0.01 ml. using 1.00 ml. tuberculin
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syringe and mass motility was determined according to Nagae et al.,
(1987). Semen pH was measured by comparative pH paper, percentage of
live and abnormal sperms were determined after staining with iosine and
nigrosine and sperm concentration was determined by using Thomes — Zeis
haemocytometer (Kalamah et al., 2000).

Blood (5ml) and pooled semen samples were collected from all cocks
at 3 periods (30, 36 and 42 weeks) of age and centrifuged at 3500 rpm for
20 minutes and stored frozen at -20°C until the time of analysis. Blood
and seminal plasma total protein, albumin, cholesterol, calcium, inorganic
phosphorus, activity of alkaline and acid phophatase, Glutamic Oxaloacetic
Transaminase (GOT) and Glutamic Pyruvic Transaminase (GPT), were
determined using commercial Kits.

The phenotypic correlation was estimated and the data were analyzed
by the least square means method described by SAS (1996). Mean values
were compared using Dancan's Multiple Range Tests (Dancan, 1955).

The following model was used:-
Yik=p+ A+ ei

Where :

Yik : observation.

u : the overall mean of the concerned that.
A : Age effect.

eik : random effect.

RESULTS AND DISCUSSION:
Physical characteristics of semen:

The mean values of semen physical characteristics as affected
by age periods are presented in Table 1. It is clear that the semen ejaculate
volume of cocks at 42 wks of age was insignificantly higher than that at 30
and 36 wks of age, which were similar. The same trend was noticed in
semen pH, total sperm / ejaculate, total abnormal sperm / ejaculate and
total live sperm / ejaculate. The highest values of sperm concentration,
sperm motility and percentage of live sperm were obtained significantly
(P<0.05 or P<0.01) at 42 wks followed by 36 wks and the lowest were
recorded at 30 wks. The opposite trend was observed for percentage of
abnormal sperms, which was significantly decreased (P<0.05) with
increasing age (Table 1). This result agrees with those of Hanafy (2006),
El-Sheikh and Hanafy (2006) and El-Tantawy et al., (2007) who found that
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semen volume, semen pH, sperm concentration, motility and live sperm of
Inshas and Matrouh cocks increased linearly with increasing age, while,
abnormal sperm was decreased linearly with increasing age. In contrast,
this result disagree with those of Ali et al., (2006) and Shahein et al.,
(2007) who found no significant effect was found due to age on semen
characteristics such as semen volume, sperm motility, sperm concentration
and live sperm.

Seminal plasma constituents:

Concentrations of total protein (TP), aloumin (A), globulin (G)
and A/G ratio in seminal plasma were not significant among ages (Table
2). However, seminal plasma TP and A produced from cocks at 36 wk
were the highest followed by that at 42 wk then at 30 wk. While, seminal
plasma G was increased linearly with increasing age. An opposite trend
was observed for seminal plasma A/G ratio. These results agree with
Thurston et al., (1982) who found that seminal plasma protein
concentration showed a little variation with advancement of age.

Seminal plasma cholesterol was insignificantly higher at 36 wk
than that at 30 and at 42 wk (Table 2). These results agree with Kelso et
al., 1996, who found significant reduction in concentration of spermatozoa
with age progress which associated with large increase in cholesterol ester
in seminal plasma. The reverse results were obtained by Ansah and
Buckland, 1982, who noticed that cholesterol in seminal plasma or in
spermatozoa of broiler males were influenced significantly by age. These
effects were perhaps due to both minor environmental variations associated
with the percentage of the assays and biological variation in the semen.

Seminal plasma calcium (Ca), inorganic phosphorus (IP) and IP/Ca
ratio were increased linearly with increasing age, and the differences in this
respect, were not significant ( Table 2).

Alkaline phosphatase activity of seminal plasma was
insignificantly higher at 36 wk than that at 30 and at 42 wk (Table 2).
Seminal plasma acid phosphatase activity and GPT were nearly similar in
all ages. While, seminal plasma GOT was insignificantly decreased
linearly with increasing age. On the other hand, Glogowski et al., (1994)
found that acid phosphatase in the seminal plasma was decreased with
increasing age.

Blood plasma constituents:

Table (3) shows that cocks at 36 wk of age had insignificantly higher
plasma total protein and A/G ratio, and significantly (P<0.05) higher
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plasma albumin (A) than that in cocks at 30 and 42 wk of age. Plasma
globulin (G) was insignificantly increased linearly with increasing age.
These results agree with the results of Kalamah et al., (2003), Soliman
(2003) and EI-Sheikh and Hanafy (2006).

Plasma cholesterol was significantly (P<0.05) higher in cocks at
36 wk then 42 and 30 wks of age. These results agree with the results of
Kalamah et al., (2003), Hassan et al., (2003) and Kosba et al., (2004).
The reverse results were found by Siam et al., (2004) who observed that
cholesterol level did not significantly change from 34 to 43 wks of age.

Both plasma calcium (Ca) and inorganic phosphorus (IP) were
significantly (P<0.05 or P<0.01) increased linearly with increasing age.
The reverse trend was found for plasma IP / Ca ratio, it was insignificantly
decreased gradually with increasing age. In this respect, Kalamah et al.,
(2003), Soliman (2003) and EIl. Mostafa, et al., (2006) found that plasma
calcium and inorganic phosphorus increased linearly with increasing age.

Cocks at 36 wk of age had significantly (P<0.05) higher plasma
alkaline phosphatase activity and insignificantly higher plasma acid
phosphatase activity than cocks at 30 and 42 wk of age. Plasma GOT was
significantly (P<0.01) higher in cocks at 30 wk and 42 wk than that at 36
wk of age, while, plasma GPT was insignificantly increased with
increasing age (Table 3). These results agree with the results of Hanafy
(2006) and EI-Sheikh and Hanafy ( 2006).

Phenotypic correlation between semen physical characteristics:

The phenotypic correlation among the semen characteristics are
presented in Table 4. In general, the high phenotypic positive and
significant correlation was observed among sperm motility with both live
sperm and sperm concentration and between live sperm with sperm
concentration. While, the low phenotypic positive and insignificant
correlation was observed between ejaculate volume with sperm motility,
abnormal sperm and live sperm. On the other hand, the phenotypic
negative and significant correlation was observed between sperm motility
with abnormal sperm and abnormal sperm with both live sperm and sperm
concentration. These results agree with the results of Machal et al.(1996),
Gohar et al. (1997), Saeid (1998) and Kamar et al. (1984) who reported
tha0.....t phenotypic correlation between all semen quantitative traits were
positive and significant and the high positive correlation observed between
most of semen characteristics would suggest a positive response to
selection not only for traits directly selected but also to other correlated
ones.
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Phenotypic correlation between seminal plasma constituents and
semen physical characteristics:

Seminal plasma total protein and globulin (G) were highly positively
correlated with semen pH and live sperm, and negatively correlated with
ejaculate volume, sperm motility and sperm concentration. Plasma
albumin (A) and A/G ratio were highly positively and significantly
correlated with ejaculate volume, sperm motility and sperm concentration,
and negatively and significant correlated with semen pH and live sperm
(Table 5). These obtained results agree with Thurston et al., (1975), Hess
et al., (1982), Thurston et al., (1982) and Blesbois and Caffin (1992) who
detected that seminal plasma albumin increased the motility of
spermatozoa and may be one of the motility stimulating factors in seminal
plasma. Moreover, Thurston et al., (1992) reported that the seminal plasma
protein measurement was shown to be useful to predict the reproductive
potential of males.

Seminal plasma cholesterol was significant and correlated positively
with semen pH and live sperm. In this respect, Ansah and Buckland (1982)
reported that membrane integrity, which is known to be improved by
higher seminal plasma cholesterol level which plays a role in fowl
spermatozoa function. Also, Parks and Lynch (1993) concluded that
cholesterol was the major sterol in sperm membrane lipids of rooster.

There was highly phenotypic correlation between seminal plasma
minerals with semen physical characteristics, it was ranged (from -0.60 to
0.69) with seminal plasma calcium (Ca), (from -0.82 to 0.86) with seminal
plasma inorganic phosphorus (IP) and (from -0.99 to 0.99) with IP/Ca
ratio. However, seminal plasma IP/Ca ratio was significantly correlated
either positively with ejaculate volume, sperm motility and sperm
concentration, or negatively with semen pH and live sperm (Table 5). In
this respect, Ashizawa et al., (1992) demonstrated that motility and
respiration of fowl spermatozoa are strongly influenced by their
intracellular calcium concentration. These agree with our results which
showed a high positive correlation between seminal plasma Ca with sperm
motility. So, calcium is the major stimulatory factor in seminal plasma and
it is possible that calcium is a key regulator of sperm motility in the fowl as
well as in other species.

There was a significant positive phenotypic correlation between
activity of alkaline phosphatase in the seminal plasma with semen pH and
live sperm. While, a significant negative phenotypic correlation was found
with ejaculate volume and sperm concentration. Seminal plasma acid
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phosphatase activity was correlated either positively with semen pH,
abnormal and live sperm or negatively with ejaculate volume, sperm
motility and sperm concentration. These results agree with the results of
Singer et al., (1980), El-Shafei (1983) and Belgili et al., (1985). Moreover,
Glogowski et al., (1994) found that acid phosphatase in semen and seminal
plasma of turkeys is very important in the biochemical processes leading to
ovum fertilization. This disagree with Szekely et al., (1979).

Enzyme of GPT in the seminal plasma had a positive phenotypic
correlation with semen pH, abnormal and live sperm (from 0.63 to 0.84)
and had a negative phenotypic correlation with ejaculate volume, sperm
motility and concentration (from -0.69 to -0.82). The reverse trend was
observed with enzyme of GOT in the seminal plasma (Table 5). These
results agree with the results of Hammond et al., (1965) who found no
significant negative correlation between the concentration of alkaline
phosphatase and sperm motility.

Phenotypic correlation between blood plasma constituents and semen
physical characteristics:

In table (6) blood plasma total protein and globulin (G) are
phenotypic positive correlation with ejaculate volume and semen pH and
phenotypic negative correlation with sperm motility, sperm concentration,
abnormal and live sperm. Plasma albumin (A) is positively correlated with
semen pH, sperm motility, live sperm and sperm concentration, and
negatively correlated with ejaculate volume and abnormal sperm. These
results agree with the results of Soliman (1996) who showed that all blood
plasma constituents studied were insignificant negatively correlated with
ejaculate volume of Norfa cocks.

Also, there were phenotypic positive correlation between plasma
AJG ratio with sperm motility, live sperm and sperm concentration, and
phenotypic negative correlation were found with other semen physical
characteristics studied (Table 6).

Blood plasma cholesterol was positively correlated with ejaculate
volume, semen pH and live sperm while, there was negative correlation
with sperm motility, abnormal sperm and sperm concentration. These
results disagree with the result of Soliman (1996).

There was a positive phenotypic relationship of plasma calcium
(Ca) with ejaculate volume, semen pH and live sperm, inorganic
phosphorus (IP) with semen pH, sperm motility, live sperm and sperm
concentration and IP/Ca ratio with sperm motility, sperm concentration,
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abnormal and live sperm. But there was negative phenotypic relationship
of Ca, IP and IP/Ca ratio with other semen physical characteristics studied
(Table 6). These results agree with Soliman (1996), Ashizawa et al.,
(1995) and Mann and Mann, (1984) who found that calcium ions can
depress motility and metabolism of spermatozoa. In this respect, Tash and
Means, (1983) observed that external calcium appears to have different
effects rather than internal calcium on sperm function, depending on the
species.

Blood plasma enzymes were poorly correlated with semen physical
characteristics (Table 6). Activity of both plasma alkaline and acid
phosphatase were positively correlated with ejaculate volume and live
sperm. While, both plasma GPT and GOT were negatively correlated with
most semen physical characteristics studied.

In conclusion, the present results provide evidence that correlation
among some seminal plasma or blood plasma constituents with semen
physical characteristics might be useful to predict fertility in cocks.
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Tablel. Least square means (LSM x S.E) of semen physical characteristics of Inshas

cocks as affected by age.

Semen traits Age (wks) Significance
30 36 42

Ejaculate volume (ml) 0.27 £0.013 0.27 £0.013 0.29 £0.013 N.S

Sperm concentration x 109 /ml. 3.58 £ 0.167b 3.64 £0.167b 427 £0.167a kel

Total sperm / ejaculate x 10° 0.97 0.98 1.24

Sperm motility 2.97 £0.143b 3.03+£0.143b 3.47 £0.143a *

Semen Ph 7.60 = 0.064 7.68 + 0.064 7.70 £ 0.064 N .S

Abnormal sperm (%) 19.23+1.094a | 16.60£1.094ab | 15.87+1.094b *

Total abnormal sperm / ejaculate x 10° 0.69 0.60 0.68

Live sperm (%) 79.70+1.523b 85.97+1.523a 87.13+1.523a **

Total live sperm / ejaculate x 10° 2.85 3.13 3.72

Semen, blood plasma constituents, phenotypic correlation

Means followed by different letters are significantly different as shown by Duncan’s test.

N.S: Not significant, * Significant at P< 0.05, **Significant at P< 0.01
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Table 2. Least square means (LSM = S.E) of seminal plasma constituents of Inshas cocks as

affected by age.

Seminal plasma Age (wks) Significance
30 36 42
Total protein (mg%) 37.48+3.447 | 43.10+3.447 | 42.63+3.980 N.S
Albumin (A) (mg%) 14.75+0.752 | 15.45+0.752 | 15.13+0.869 N.S
Globulin (G) (mg%) 22.75+3.418 | 27.65+3.418 | 27.83+3.946 N.S
AJG ratio 0.69+0.088 0.58+0.088 0.58+0.101 N.S
Cholesterol (mg%) 08.83+3.976 | 100.98+3.976 | 97.57+4.591 N.S
Calcium (Ca) (mg%) 80.85+4.394 | 76.70+4.394 | 82.3045.074 N.S
Inorganic phosphorus (IP) (mg%) | 53.38+2.041 | 53.38+2.041 | 57.23+2.357 N.S
IP/Ca ratio 0.66+0.037 0.70+0.037 0.71+£0.043 N.S
Alkaline phosphatase (U/100 ml) | 3.91+0.132 4.02+0.132 3.74+0.152 N.S
Acid phosphatase (U/100 ml) 10.36+0.478 | 10.54+0.478 | 10.48%0.552 N.S
GPT (U/l) 14.75+0.848 | 14.75+0.848 | 14.97+0.979 N.S
GOT (U/l) 19.73+0.942 | 18.70+0.942 | 17.23+1.088 N.S

N.S : Not significant
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Table 3. Least square means (LSM * S.E) of blood plasma constituents of Inshas cocks as affected

by age.
Blood plasma Age (wks) Significance
30 36 42

Total protein (mg%) 4540+ 1.077 | 47.69 £0.244 47.44 £ 1.077 NS
Albumin (A) (mg%) 13.67 £ 0.244c | 15.45+0.752a | 14.64 +0.244b **
Globulin (G) (mg%) 31.53 +1.087 31.91 +1.087 33.10 + 1.087 NS
A/G ratio 0.46 + 0.020 0.51 +0.020 0.45 £ 0.020 N.S
Cholesterol (mg%) 131.54+£2.13b | 138.60 £2.13a | 134.90 £ 2.13ab *
Calcium (Ca) (mg%) 167.35+7.71b | 172.27+7.71b | 197.82+7.71a *
Inorganic phosphorus (IP) (mg%) | 89.36 + 2.87b 85.96+2.87b 100.11 £ 2.87a **
IP/Ca ratio 0.56 + 0.241 0.53 + 0.237 0.52 +0.237 NS
Alkaline phosphatase (U/100 ml) | 14.24 £0.241b | 15.33+0.241a | 14.17 £ 0.241b *
Acid phosphatase (U/100 ml) 3.63+0.170 3.88£0.170 3.44 £0.170 N.S
GPT (U/l) 37.60 £ 0.579 38.47 £ 0.579 38.57 £ 0.579 N.S
GOT (U/l) 54.67 +0.631a | 52.13+0.631b | 54.83 +0.631a *ok

Semen, blood plasma constituents, phenotypic correlation

Means followed by different letters are significantly different as shown by Duncan’s test.

N.S: Not significant, * Significant at P< 0.05, **Significant at P< 0.01
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Table.4. Phenotypic correlation between semen physical characteristics.

Semen Ejaculate | Semen | Sperm | Abnormal | Live Sperm
volume pH | motility | sperm sperm | concentration

Ejaculate volume | —--mememm | mmmmememen | s | e e | e
Semen pH O R e el Ml e B e
Sperm motility 0.004 -0.189 | - | mmmemeem | e | s
Abnormal sperm 0.065 -0.101 | -0.509* | -m-emmeem | e | e
Live sperm 0.130 -0.084 0.709* -0.666* | --mmemem | -
Sperm -0.038 -0.178 | 0.804~* -0.496* K o

concentration

* Significant at P< 0.05
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Table.5. Phenotypic correlation between seminal plasma constituents and semen physical characteristics.

Seminal plasma Semen physical characteristics

Ejaculate | Semen Sperm Abnormal Live Sperm

volume pH motility sperm sperm concentration

Total protein -0.79 0.86 -0.73 0.26 0.87 -0.86
Albumin (A) 0.96* -0.98* 0.87* -0.67 -0.89* 0.99*
Globulin (G) -0.46 0.50 -0.32 -0.15 0.59 -0.47
AJG ratio 0.94* -0.99* 0.90* -0.63 -0.91* 0.99*
Cholesterol -0.87 0.96* -0.87 0.60 0.91* -0.97*
Calcium (Ca) 0.51 -0.60 0.69 -0.42 -0.60 0.63
Inorganic phosphorus (IP) 0.79 -0.82 0.83 -0.59 -0.76 0.86
IP/Ca ratio 0.94* -0.99* 0.91* -0.63 -0.91* 0.99*
Alkaline phosphatase -0.89* 0.97* -0.88 0.51 0.89* -0.97*
Acid phosphatase -0.84 0.93* -0.86 0.45 0.81 -0.90*
GPT -0.82 0.84 -0.69 0.63 0.66 -0.80
GOT 0.79 -0.68 0.66 -0.46 -0.64 0.74

* Significant at P< 0.05
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Table 6. Phenotypic correlation between blood plasma constituents and semen physical characteristics.

Blood plasma Semen physical characteristics

Ejaculate Semen Sperm Abnormal Live Sperm

volume pH motility sperm sperm concentration

Total protein 0.121 0.131 -0.116 -0.070 -0.082 -0.158
Albumin (A) -0.135 0.029 0.111 -0.137 0.176 0.063
Globulin (G) 0.164 0.078 -0.111 -0.048 -0.114 -0.140
AJG ratio -0.186 -0.062 0.137 -0.007 0.167 0.131
Cholesterol 0.087 0.156 -0.035 -0.059 0.021 -0.070
Calcium (Ca) 0.035 0.236 -0.041 -0.165 0.038 -0.021
Inorganic phosphorus (IP) -0.106 0.042 0.083 -0.226 0.201 0.060
IP/Ca ratio -0.104 -0.187 0.093 0.033 0.086 0.047
Alkaline phosphatase 0.008 -0.041 -0.029 -0.010 0.046 -0.158
Acid phosphatase 0.049 0.046 -0.204 -0.051 0.080 -0.192
GPT -0.011 0.007 -0.105 0.049 -0.041 -0.038
GOT -0.081 0.151 -0.044 -0.084 -0.012 0.069
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