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SUMMARY

This study was conducted to improve the semen quality of Hubbard parent
cockerels during the second year of production. Twenty four cockerels at 68 weeks of
age were divided into three groups. All birds were caged individually in metal
batteries. Five cockerels of 5.82 Kg. average body weight served as control, nine
cockerels of 6.05 Kg. average body weight were subcutaneously injected daily with
50 TU of human chorionic gonadotrophin (HCG) in Iml of saline solution for
sequence of seven days; and ten cockerels of 5.86 Kg. average body weight were
force molted by feed deprivation for 10 days and received only darkness. Water was
available all time. The experiment was extended for seven weeks of post-treatment.

It was found that each of force molting or HCG treatinent improved significantly
(P<0.05) the semen quality of Hubbard parent cockerels in the second year of
production. However, force molting required four weeks of recovering period to
prove the improvement, while the HCG injection induced the improvement much
faster.

The congeniality of correlation coefficient between seminal characteristics
[ejaculate volume (ml), sperm concentration (10° z’mm3),%sperm cell motility and
semen pH] and blood constituents (total protein, albumin, globulin, total lipids,
glucose, cholesterol, calcium, total phosphorous, inorganic phosphorous, glutamic
oxaloacetic, glutamic pyruvic transaminase in plasma and concentrations of
triiodothyronine, thyroxine and testosterone in serum) are apparently agreeable with
the dependence of semen formation and metabolic activities.
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INTRODUCTION

Induced molting in laying hens is commonly used to restore high laying rates after
the gradual decrease in egg production that takes place at the end of the first year of
lay (Gildersleeve er al., 1983).
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Molting process usually consists of a reduction in lighting period and a period of
food withdrawal, which cause major changes within the hypothalamo-hypophyseal-
gonadal axis and results in the temporary cessation of laying (Zimmerman and
Andrews, 1990). A similar decrease in gamete production occurs in the males,
especially in meat-type strains, whose semen quality can be decreased by 50% at 45-
50 weeks of age (Jacquet et. al., 1993b).

Human chorionic  gonadotrophin  (HCG) is  synthesized by the
syncytiotrophoplastic cells of the placenta of the pregnant primate and is found in the
blood and urine. It has been detected in the urine as soon as eight days after
conception by sensitive radioimmunoassay (Jaffe, 1978). HCG has both LH and FSH
like biologic actions, but has predominately LH like action. Not enough information
is available on the effect of HCG administration on the performance of male
reproduction during the second cycle. Thus, the question which needs more research,
is could HCG improve the testicular activity during the second cycle of production?

In the present study, the ability of each of induced molting procedure or HCG
injection to improve semen quality in Hubbard parent cockerels was examined.

MATERIALS AND METHODS

A total number of 24 cockerels (68 weeks of age) of Hubbard parent were
randomly assigned to three groups. The cockerels were caged individually in cages of
metal batteries. Five cockerels of 5.82 Kg average body weight served as control; nine
cockerels of 6.05 Kg average body weight were daily injected subcutancously with
50IU of HCG in 1 ml of saline solution for seven days. Ten cockerels of 5.86 Kg
average body weight were force molted by food deprivation for 10 days with
darkness. Water was available all time. The experiment was extended for seven weeks
post-treatment.

All cockerels were reared under the same conventional system of management
during the experimental period. A commercial diet of 16.25% crude protein and 2749
keal ME/Kg was offered. The daily amount of 120 gm/bird was offered. Force molted
cockerels were offered crushed yellow corn for one week after molting.

Individual body weight was recorded at the start of the treatment, at the middle, at
the end and weekly thereafter for seven weeks.

Semen was collected daily from all the 24 cockerels, using the abdominal massage
method, before starting of the treatment for a period of 10 days and weekly thereafter
for seven weeks. Ejaculate volume was recorded to the nearest 0.1 ml using a
graduated collecting tube. Normal sperm number/ Ilmm’ was counted using
hemocytometer and percentage of progressive motility was determined by using a
microscope with warm stage immediately after collection. Semen pH was recorded by
using Whatman pH indicator paper. All semen collections were taken at 1:30 p.m.

Two blood samples with and without heparin, were collected from the wing vein
of each cockerels at the start, the middle, the end of the treatment protocol and weekly
thereafter for seven weeks. All blood samples were taken before semen collections.
Plasma and serum were obtained by centrifuging the whole blood at 3000 rpm for 20
min. Serum and plasma were kept at -20°C until analysis. Plasma total protein,
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albumin, total lipids, glucose and cholesterol were estimated by colorimetric methods
according to Armstrong and Carr (1964), Doumas (1971), Frings er al., (1972),
Trinder (1969) and Watson (1960), respectively., Plasma globulin was obtained by
subtracting the values of the albumin from the corresponding values of the total
protein,

Plasma calcium (Hawk ef al., 1947), total phosphorous and inorganic phosphorous
(Zilversmit, 1950), were determined.

Plasma glutamic oxaloacetic (GOT) and pyruvic transaminase (GPT) were
determined according to Reitman and Frankel (1957). While plasma alkaline
phosphatase was determined according to Bell (1971).

Serum triiodothyronine (T3) and thyroxine (T4) were determined (Peebles and
Marks, 1991). Serum testosterone concentration was determined according to Jaffe
and Behrman (1974). Hormones determinations were done by using coat-A-count ['*
radioimmionoassay kits from Diagnostic Products Corporation, Los Angeles,
California, 90045, USA. All these measurements were done to get as much as
possible information about the physiological changes related to either force molting or
applied treatments in cockerels.

One way ANOVA was applied using the general linear models (GLM) procedure
of SAS software (SAS, 1985), If probability (P values) <0.5 were obtained, the
differences were tested by Duncan’s new multiple range test (Duncan, 1955).
Percentage data were transformed to arcsine % for the analyses of variance.
Correlations among semen quality characters and each of blood plasma and serum
parameters were computed.

RESULTS AND DISCUSSION

I- Changes in body weight

Data obtained on body weight are presented in tables 1 and 2. Results show that
force molted cockerels had higher (P<0.05) percentage of body weight loss from the
initial body weight at five and ten days of fasting period than other groups. These
percentages of losses were of 20.15 and 33.10 at five and ten days of fasting,
respectively, The magnitude of body weight loss reveals that the force molting
applied caused a quite reproductive activity by tanaring the allow energy for
maintenance. This may give a chance for the cock to rejuvenate its reproductive
activities after molting. At six week of recovering period, force molted cockerels
approached coming back to their initial body weight and the percentage loss
decreased (P<0.05). This relief somehow is needed to the resumption of sperm
production. However, the percentage changes in body weight of HCG injected
cockerels, may suggest that HCG inhibited the growth in order to improve the
reproductive activity (Bahl, 1977). Moreover, the small positive change in body
weight of control cockerels seemed logic.

2 -Semen quality
Data on the effects of force molting and HCG treatment on some seminal
characters are shown in table 3. Force molting caused depression (P<0.05) in semen
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Table 1. Least squares means (+ SE) of body weight (kg) of the experimental

Hamdy et al.

cockerels as affected by force molting (FM) and HCG treatment.

Time Treated Cockerels

Control FM HCG
At start of treatment 5.820£0.022°  5.860+0.026°  6.050 = 0,024
Atmid. of treatment  5.860 £ 0.026"C  4.680 £0.032°C  6.060 £ 0,028

At end of treatment

1*'week post treatment

6.050 + 0.024*®
6.100 + 0.088%8

3.920 + 0.034%°
3.980 + 0.022°0

6.080 + 0.032*
6.000 + 0.034%

P w 8 = 6.105£0.027®  4.135+0.027°  6.000 + 0.032%
% x 6.130£0.027**  4.450+0.029°°  6.040 +0.035%*
B e . 6.170 £0.022*%  4.640+0.021®®  6.040 = 0.034%
ol 6.170 £ 0.028**  4.830 £0.028®  6.090 + 0.032°
e w 6.175£0.025™  5360+0.028*  6.090 + 0.028"
™ . 6.189 £0.024* 5590 +0.028*  6.100 £ 0.028%

** Least squares means within each row with different superscripts are (P<0.03) different.
ABCLeast squares means within each column with different superscripts are (P<0.05) different.

quality. The daily semen output was significantly diminished. Cockerels of this group
recorded lower (P<0.05) values of ejaculate volume, sperm concentration and
percentage of sperm-cell motility when compared with control or HCG injected
cockerels. The marked body weight loss, recorded in force molted group, might have
caused depression in energy budget therefore pituitary-testicular axis did not lead to
semen production (Jacquet et al, 1993b). The efficiency of induced molting is
rebound in the activity of semen production after about three weeks of recovering
period. The possibility remains that a more severe molting treatment with a more
pronounced or longer period of food restriction, might lead to greater amelioration of
semen production. Similar suggestions have been made by Hocking (1991) and
Jacquet et al., (1993 a and b). The retrievesion happened for the force molted
cockerels at fourth week of recovering period is indicating that force molting could
improve semen quality at the second year of production. However, HCG treatment
seemed to have an analeptic effect on semen production. It has been reported that
HCG treatment showed enlargement of the semniferous tubules and precocious
spermatogenesis (Cole, 1978). HCG which contains both of FSH and LH, must be the
suitable convertion of the present obtained results. As it is well known, both of FSH
and LH are the main impulsive of the reproductive characters.
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Table 2. Percentages (+SE) differences between initial and subsequence body
weight (loss or gain) as affected by force molting (FM) and HCG treatment.

Time Treated Cockerels
Control FM HCG

At start of treatment o ) - .
Atmiddle of treatment ~ 6.87 + 0.8°* -20.15 £ 1.4%® 0.17+0.8"%
At end of treatment 3.95£0.7¢ -33.10+2.1°P 0.50 +0.8°®
1¥ week post treatment 4.80 +0.8% -32.09 £ 1.9°° -0.82 +£0.8°°
%% = - 490+ 1.1 -29.44 + 1.8C -0.82 £ 0.8
M, & 8 5324 1.2% - 24.40 + 1.8 -0.17 £ 0.9%¢
s, L, 6.00 + 1.2 -20.82+2.78 -0.16 + 1.2°¢
My e 6.00 +2.2* -17.58 +2.6%® 0.66 + 1.4%4
e B 6.10 £2.1* - 8.53+2.5% 0.66 + 1.8
™. . . 6.34+2.3* - 4.60+2.4% 0.82 +1.9%

** Least squares means within each row with different superscripts are (P<0.05) different.
ABCL east squares means within each column with different superscripts are (P<0.05) different.

The results of the present study are consistent with the early abrupt decline and
agument in serum testosterone for force molted and HCG injection, respectively
(Table 8). Logically, reproductive performance decline by age (for control group)
after first year of production. A similar observation was reported by Siegel er al.,
(1969). The decrease or increase in semen quality observed herein is related to higher
or lower semen pH, respectively. Moreover, HCG treatment depict the negative
correlation between each of sperm concentration or sperm cell motility and semen pH.
Sturkie (1986) stated that pH of cock’s semen ranged from 7.0 to 7.6 depending on
the amount of transparent fluid present in semen. It has been reported that testosterone
reverses the effects on sexual behavior, and increasing levels of testosterone produce
a greater level of copulatory behavior (Henney et al., 1990).

3 - Blood constituents

3-1- Metabolic responses in plasma

Data on plasma total protein, albumin and globulin are presented in table 4. Data
on plasma total lipids, glucose and cholesterol are illustrated in table 5. Table 6 is
showing the obtained data in plasma calcium, total and inorganic phosphorous.
Obtained results indicate that force molting caused a great depression (P<0.03) in
metabolic rate as well as body tissue. Similar results were reported by Jacquet et al.,
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(1993b). The inanition was observed in this group. This result assert the venomous
effect of the force molting on body organs as its reflection on the metabolic
mechanisms, However, HCG treatment elevated (P<0.05) plasma total protein, that
may be due to the increase of testosterone level. A specific role for gonadal hormones
to major aspects of protein metabolism has been demonstrated (Jacquet er al., 1993a
and b). Plasma glucose and total lipids had similar direction like total protein as
affected by force molting and HCG treatment.

Moreover, plasma cholesterol increased (P<0.05) in force molting group,
especially during the fasting. It is possible that feed deprivation leads to elevation of
plasma catecholamine and corticosteroid level which lead to increase the level of
cholesterol in force molted group. Siegel (1971) came to similar observation. Since
cholesterol is the precursor of steroid hormones (Gilbert, 1971), this probable
attributed to cholesterol utilization and an increased steroid hormones synthesis. This
vindication may be an overt results obtained in HCG injected cockerels. These
cackerels recorded lower (P<0.05) values in plasma cholesterol.

Force molting caused depression (P<0.05) in plasma Ca while HCG treatment did
not show a remarkable change. It is plausible that intestinal Ca secretion and possibly
parathyroid hormone (PTH) are responsible for the cycle appearance of circulating Ca
may be due to calcium utilization, followed by bone and kidney clearance (Sykes,
1971), Perhaps, in force molted group the same temporal scheme of intestinal and
PTH secretion, while Ca apperance and clearance persisted, but at much reduced Ca
level similar results obtained by Gildersleeve et al. (1983).

Plasma total and inorganic phosphorous were similarly affected as plasma total
lipids. Which total lipids circulating in the blood contain 31.8% phospholipids
(Sturki, 1986).

3-2- Plasma Enzymes

It is clear from table (7) that the force molting caused (P<0.05) increase in
glutamic oxaloacetic transaminase (GOT) and decrease (P<0.05) in glutamic pyruvic
transaminase (GPT) and alkaline phosphatase (Alk. P). While HCG injection caused
decrease (P<0.05) in GOT, increase (P<0.05) in GPT and no signigicant (P>0.05)
changes in Alk.P. These findings confirm the present results on plasma glucose.
However, if plasma transaminase activity in part from corticosteroid stimulation in
the liver, it seems that higher GPT activity may be associated with higher adrenal
corticosterone output, whereas lower adrenal output may be associated with lower
GPT but higher GOT activity. Possibly, then during time of increased liver
lipogenesis, such as during semen production, the production of pyruvic from alanine
is higher than non-producing cockerels. Khalil and Abd El Hakim (1990) came to
similar explanation in force molted cockerels.

Plasma Alk. P is apparently of a somatic cell origin and is thought to arise from
active anabolic tissue (Bell, 1971). The depression (P<0.05) of Alk. P in force molted
cockerels may be due to the metabolic activity (catabolic or anabolic). In the present
study, HCG injection showed no significant changes in Alk-P which may be sequel
and dependent on the time of semen collection and blood sampling, which is first. In
this study blood sampling was followed by semen collection.
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3-3- Serum hormones

Data on thyroxine (T,), triiodothyronine (T;) and testosterone are presented in
table 8. Data indicate that both T; and T, were increased (P<0.05) as affected by force
molting or HCG treatment. The increasing in T, in force molted group may be due to
induction of feather loss. Hoshino et al., (1988) speculated similar vindication.
Moreover, the elevation of thyroid hormones related to HCG injection may be due to
a rise of the hypothalamo pituitary-testes axis coincided with an increased activity of
the hypothalamo-pituitary-thyroid axis (Jacquet ez al., 1993b). An increase in thyroid
hormones which mean elevating the metabolic rate, is probably of crucial importance
of improving the semen production of injected HCG cockerels.

The serum testosterone was dramatically and statistically decreased (P<0.05)
during the fasting period. Charles et al., (1992) concluded that plasma testosterone
level is correlated with body weight changes. In the present results, the lower
testosterone level in force molted cockerels may be due to there was no surplus
metabolisable energy (energy insufficiency) toward the reproduction, after
maintenance of force molted cockerels. These cockerels showed not only return to
initial testosterone level but also increase (P<0.05) in serum testosterone level after
three weeks of recovering period. Similar results were reported by Jacquet et al.
(1993b).

It is likely that, however, HCG contains LH and FSH then its action could be
reflect, the physiological basis of these hormones. In discussing, the physiological
action of FSH, it is pertinent to consider the effect of this hormones on metabolism
and steroidogensis. LH stimulates the interstitial tissue of the male to secrete
androgen. Similar findings were obtained by Jacquet ef al. (1993a).

In general, all blood constituents studied herein seemed to return to their initial
values and improved (P<0.05) after about three weeks of recovering period for force
molted cockerels.

4- Correlations among seminal characteristics and serum hormones and plasma
metabolites

Table 9 lists the correlation coefficients calculated within each treatment among
seminal characteristics and serum hormones and plasma metabolites. In general,
obtained correlation values were closely linked to each other. However, it might be
noticed that the correlations between seminal characteristics and serum hormones are
indeed related to the metabolic activities especially for force molting group. The
positive correlations of all blood (plasma or serum) constituents and seminal
characteristics might be due to that during fasting the metabolic activities are
decreased and the efficiency to produce semen is decreased as well. Only one
exception of T, showed negative (P<0.05) correlation with seminal characteristics,
while serum testosterone recorded highly (P<0.01) correlation with the seminal
characteristics.

The congeniality of correlation coefficients among seminal characteristics and
total protein, total lipids and glucose in blood plasma reported herein are apparently
agreeable with that dependence of semen formation and metabolic products. Hocking
(1991 ) came to similar observations. The same direction was observed in the
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correlations among seminal characteristics and plasma enzymes. In this point of view
it is not surprising that seminal characteristics are strongly correlated with liver
function. The low values of the correlation coefficients in semen pH with all
metabolic parameters may be because it depends largely on ionic balance and /or
water cycling (metabolic body water).

From these results, it could be concluded that each of force molting or HCG
treatment improve the reproductive performance of Hubbard parent cockerels in
second vear of production. Prolongation of production period and semen quality
should be aimed. Also, economic status of the production unit must be considered.
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