


4. RESULTS AND DISSCUSSION

The presented data are graphically represented as mean
values (ng/ml serum) along with table values. Moreover individual
curves for each rabbit within a specific cell of all experiment was
transformed to area under curve in order to be more indicative to
cumulative effect of injected drug materials over the 16 hrs of each
experiment. These areas under curve data were graphically
exhibited and used for analysis of variance under each photoperiod

(short darkness, equal dark / light and long darkness).
4.1 First experiment:

First experiment was planned and conducted as a trial to
detect the possibility for improving the reproductive performance of
does by magnifying the hormonal coordination related to productive
activity with relation to different light regimes tested, to fulfill this
aim applying human chorionic gonadotropin as well as other
chemical compounds that thought to have considerable effect on
hormonal regulation of reproduction. Melatonin as an important
regulator of the circadian rhythms of several biological functions
including reproduction , serotonin a neurotransmitter that effects
growth and reproduction , bromocriptine which is considered as a
dopamine agonist that is used in the treatment of hyperprolactinaemia,

and indomethacin as antiprostaglandin drug. The effects of these

m
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hormones and drugs on the level of serum progesterone are discussed as

follows:

4.1.1. Serum progesterone level in untreated does subjected to

different lighting regimes applied:

Table 3; Figures 1, 2 and 3 and Histograms 1, 2 and 3
shows that the variation in serum progesterone level due to either
lighting regimes or experimental intervals. Averages of
progesterone level were almost higher in does exposed to short
lighting regime (16 hours (hrs) darkness / 8 hours (hrs) light) when
compared to other lighting regimes, on the other hands, the higher
level of serum progesterone were detected after two hours . This was
quite true in all lighting regimes applied. Variation in serum
progesterone level for does treated much saline solution due to
estimation period may be attributed to the individual variation
existed the reproductive activity rather than due to injected saline
solution since the high serum progesterone levels were detected
almost at the second hour after injection . The higher levels of
serum progesterone found along the experimental period for does
exposed to short lighting regime (16 hrs darkness and 8 hrs lighting)
may lead to conclude that surge of LH hormone needs at least 8 hrs
lighting to show its biological effect of ovulation in the animals of
induced ovulation pattern like rabbits. Thus, the photoperiod regime

shows its significant effect on ovulation mechanism in accordance
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with the time of ovulation which occurred at approximately at the

same time in all experimental animals.

4.1.2. Effect of HCG:

Data listed in Table (3) represented in Figures (1, 2 and 3)
and Histograms (1, 2 and 3) show averages of serum progesterone
level in ( ng/ml) in does exposed to different lighting regimes and
injected with HCG compared with those of control group (injected

with saline solution along 16 hrs after injection) .

Data obtained revealed an increase in serum progesterone
levels as a result of injecting does with HCG, The rate of increment
differed obviously according to the lighting regimes applied.
Applying long lighting regime (8 hrs darkness and 16 hrs lighting)
resulted in gradual increase in serum progesterone level reaching its
lightest level (6.9526 ng /ml) at the 4th hr after injection then
decreased up to the end of experimental period. Applying short
lighting regime (16 hrs darkness (D) / 8 hrs light (L)) increased
serum progesterone level with greater rate up to 4th hr after
injection reaching highest level (13.0508 ng/ml) at the 2nd hr and
(14.0844 ng /ml) at 4th hr then decreased steadily to reach lowest
level at the 16th hr after injection . The same trend was found in
does subjected to equal lighting regime (12 hrs D / 12 hrs L) but
with lowest magnitude serum progesterone level increased after
injection to reach its highest level (3.2797 ng/ml) after 2 hrs of
e ———————— e ————————
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injection then decreased sharply and steadily towards the 16th hr
after injection to reach the lowest level at this time (0.1384 ng/ml).
Results obtained go in agreement with those of Hilliard and Eaton
(1971) and Lau et al., (1978), who reported that, peaks of
progesterone and 20a-dihydroprogesterone in rabbit have been

observed at 2 and 6 hrs after HCG injection respectively.

The obtained results concerning that, treating rabbit with
HCG increased the level of serum progesterone during short
photoperiod (16 hrs D/8 hrs L) compared to long photoperiod (8 hrs
D/16 hrs L). Previously mentioned result may lead to conclude that,
heat stress during long photoperiod (summer season) might result in
higher glucocorticoid (Roman — Ponce ef al., 1977) and prolactin
levels (Peters and Tucker, 1977) resulting in negative feedback
effect on luteutropic hormone and consequently reduced

progesterone secretion rates.

Analysis of variance for obtained data (Table 4) revealed
significant variation in serum progesterone level due to lighting

regime , injection and the interaction between them (P<0.01).

Obtained data agreed with results obtained by kayisly et al,
(2003) who stated that human chorionic gonadotropin interacts with
the LHCG receptors and promotes the maintenance of corpus
Juteum during the beginning of pregnancy, causing it to secret the

hormone progesterone. Progesterone enriches the uterus with thick
e e A S SO R B i ke lEiEe
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lining of blood vessels and capillaries so that it can sustain the
growing fetus. He added that due to highly negative charge, HCG
might repel the immune cells of the mother, protecting the fetus
during the early pregnancy period. It has also been hypothesized
that HCG may be placental link for the development of local
maternal immunotolerance. The authors suggested that HCG may be
a link in the development of peritrophoblastic immune tolerance and
may facilitate the trophoblast invasions, which is known to expedite
fetal development in the endometrium. Results obtained agree with
those reported by Caillol ef al., (1986) who found that, progesterone
concentrations are undetectable before mating or HCG treatment.
However, transient rise in progesterone secretion was observed in
the 24 hrs following mating or HCG injection which, occurs after
the LH surge induced. Batra ef al., (1979) also reported that
clevation in the level of progesterone in non-pregnant rabbits
resulted from increased ovarian output through HCG injection has a
pronounced and immediate depressing effect on the character of
myometrial activity which is indicative of a shift from non-pregnant
to pregnant type. These results are in accordance with Browning ef
al., (1980) and Dharmarajan et al., (1989), who reported that the
magnitude of estradiol (E;) and progesterone (Py), rise occurred in

response to HCG injection.

m
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Figure (1) Serum progesterone level (ng/ml) in response to administration of HCG vs

saline at short darkness photoperiod (8D/16L).
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Figure (2) Serum progesterone level (ng/ml) in response to administration of HCG vs
saline at equal dark / light photoperiod (12D/12L).
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Figure (3) Serum progesterone level (ng/ml) in response to administration of HCG vs
saline at long darkness photoperiod (16D/3L).
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Histogram (1) Serum progesterone level (ng/ml) in response to administration of HCG vs

saline at short darkness photoperiod (8D/16L).
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Histogram (2) Serum progesterone level (ng/ml) in response to administration of HCG vs
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Results and

Serum progesterone level (ng/ml) in response to administration of HOG vs

saline at long darkness photoperiod (16D/8L).
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4.1.3. Effect of Melatonin:

Data listed in Table (5) represented in Figures (4, 5 and 6) and
Histograms (4, 5 and 6) show serum progesterone level in does

subjected to different lighting regime applied and treated with melatonin.

Results obtained showed that treating experimental does with
melatonin. Increase serum progesteronz level at all intervals of
estimation when compared with the corresponding values of does
treated with saline solution. However, the rate of increase varied
according to either lighting regime applied or interval of estimation
after injection. The highest progesterone level was estimated after 1
hr of injection does subjected to long lighting regime (8 hrs D/16
hrs L) (14.5463 ng /ml) which sharply decrease to (7.1431 ng /ml)
at 2 hrs after injection and still decrease up to 16 hrs after injection

to reach the value of (1.7013 ng /ml).

Different pattern of change along the whole intervals of
estimation was found in does subjected to other two lighting
regimes. Serum progesterone level increased in does subjected to
equal lighting regime (12 hrs D /12 hrs L) to reach its highest value
at 2 hrs after injection (1.7679 ng /ml) then steadily decrease to
reach a value of (0.8685 ng /ml) at 16 hrs after injection. Same trend
of variation along all times of estimation was found in does
subjected to short lighting regime (16 hrs D /8 hrs L) but with lower
magnitude when compared to the other photo regimes applied.

e - Lo
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The obtained results may lead to conclude that melatonin has
been implicated as a key factor in the photoperiod reproductive
cycles (Thorpe and Herbert, 1976). Dodge and Badura (2002a)
reported that short day (SD) (16 hrs D/8 hrs L) exposure in female
Syrian hamster reduces serum concentrations of LH and
progesterone. Maximum differences in basal and peak of
progesterone levels may have been observed between short day (16
hrs D/8 hrs L) and long day (8 hrs D/16 hrs L) (Beasley et al.,
1981). Turek et al., (1975) indicated that the reproductive system of
photoperiodic mammals is more likely to be responsive to exogenous melatonin.

However , analysis of variance for obtained data (Table 6)
revealed in significant variation in serum progesterone level due to
either lighting regime , injection or the interaction between them
.Obtained results were scientifically logic since melatonin vary in
daily cycle , there by regulating the circadian rhythms of several
biological functions (Altum and Agur-Altum , 2007). Many
biological effects of melatonin are produced through activation of
melatonin receptors (Boutin ef al., 2005) while other are due to its
role as a pervasive and powerful anti-oxidant (Hardeland, 2005)
with a particular role in protection of nuclear and mitochondrial
DNA (Reiter er al., 2001). Finally, Terzola (1993) stated that
melatonin also Lowes FSH levels, these hormonal changes could
impair fertility.

%
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Figure (4) Serum progesterone level (ng/ml) in response to administration of melatonin vs
saline at short darkness photoperiod (8D/16L).
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Figure (5) Serum progesterone level (ng/ml) in response to administration of melatonin vs
saline at equal dark / light photoperiod (121/12L).
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Figure (6) Serum progesterone level (ng/ml) in response to administration of melatonin vs
saline at long darkness photoperiod (16D/8L).
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Histogram (4) Serum progesterone level (ng/ml) in response to administration of
melatonin vs saline at short darkness photoperiod (8D/16L).
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Histogram (6) Serum progesterone level (ng/ml) in response to administraion of
melatonin vs saline at long darkness photoperiod (16D/8L).
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4.1.4. Effect of serotonin:

Data related to the effect of injection serotonin on serum
progesterone level in does subjected to the different lighting regime
applied are listed in Table (7) represented in Figures (7, 8 and 9)
and Histograms (7, 8 and 9). Analysis of variance for data

obtained is presented in Table (8).

[t was obviously clear that injected serotonin lowered the
level of progesterone level in does subjected to all lighting regime
applied. However, the rate of this decrerent differed according the
ratio between the periods of darkness to that of lighting. It was
found that the decreasing rate of serum progesterone level increased
as period of darkness increased. Does subjected to long lighting
regime of (8 hrs D /16 hrs L) had higher progesterone level in this
serum followed by those subjected to equal lighting regime (12 hrs
D /12 hrs L). However, the lowest averages of serum progesterone
levels were observed in does of short lighting regime (16 hrs D /8
hrs L). This trend of variation in serum progesterone level was true

at all estimation intervals.

The previously mentioned results may lead to conclude that the
secretion of GnRIH is controlled by neuroendocrine signals that include:
serotonin, norepinephrine, epinephrine, dopamine, acetylcholine, gamma
amino butyric acid, opioid peptides, and glutamate (Arias ef al., 1990

and Fernandez-Fernandez et al., 2005). Serotonin may affect
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GnRH secretion by either direct effect on GnRH neurons or
indirectly by acting through other neurotransmitters, such as
noradrenaline. An interrelationship between noradrenaline and
GnRH neurons exists in the Preoptic area and median eminence

(Smith and Jennes, 2001).

Serotonin had an adverse affect on ovulation which in closely
affected by the level of LH surge which is effected by the length of
daily lighting period from one side and the mating behavior of
animals (specially of males) which correspondingly affect the
incidence of ovulation in animals of inducing ovulation. Serotonin
was found to be necessary for normal male mating behavior (Loer
and Kenyon, 1993) and the inclination to leave food to reach for a

mate (Lipton ef al., 2004).

In mammals though insulin regulates blood sugar and insulin
live growth factor IGF regulates growth, serotonin controls the
release of both hormones so that serotonin suppresses insulin release
from the beta cells in pancreas (Paulmann ef al., 2009) and exposure to
selective serotonin reuptake inhibitor increase the extracellular level of
serotonin and increase the level of serotonin in the synaptic cleft that
becomes available to bind to post synaptic receptor. In addition,
serotonin in mammals can also act as growth factor directly (Wikipedia

encyclopedia).

%
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Figure (7) Serum progesterone level (ng/ml) in response to administration of serotonin vs

saline at short darkness photoperiod (8D/16L).
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Figure (8) Serum progesterone level (ng/ml) in response to administration of serotonin vs
saline at equal dark / light photoperiod (12D/12L).
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Figure (9) Serum progesterone level (ng/ml) in respense to administration of serotonin vs
saline at long darkness photoperiod (16D/SL).
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Histogram (7) Serum progesterone level (ng/ml) in response to administration of
serotonin vs saline at short darkness photoperiod (8D/16L.).
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Histogram (8) Serum progesterone level (ng/ml) in response t administration of
serotonin vs saline at equal dark / light Photoperiod (12D/12L).
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Histogram (9) Serum progesterone level (ng/ml) in response administration of
serotonin vs saline at long darkness photoperiod (16D/8L).
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4.1.5. Effect of bromocriptine:

Data concerning the effect of injection experimental rabbits,
subjected to three different lighting regimes, with bromocriptine are
tabulated in Table (9) represented in Figures (10, 11 and 12) and
Histograms (10, 11 and 12), analysis of variance for obtained data
is shown in (Table 10).

Highly significant effect on serum progesterone level was
found due to injection applied and the interaction between lighting
regime and injection (p<0.01). While lighting regime showed
significant effect (P<0.05).

From results obtained, it was obviously found that injection
bromocriptine lowered the level of serum progesterone. However,
the rate of decrease differed according to lighting regime and the
time intervals after injection. The greatest decrease level was
observed when applying animals to short lighting regime (16 hrs D
/8 hrs L), while the lowest rate of decrease was found in the group
of animals subjected to long lighting regime (8 hrs D /16 hrs
L).Serum progesterone level in rabbits subjected to short lighting
regime (16 hrs D /8 hrs L) decreased after injection bromocriptine
and remained approximately constant along the whole experimental
period with value mentioned (0.1665 ng/ml) (Table 9). Different
pattern of variation was found in rabbirs subjected to either long
lighting regime (8 hrs D/16 hrs L) or regime of equal dark and light

h
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period (12 hrs D /12 hrs L).Serum progesterone level in rabbits
subjected to long lighting regime increased at 1 hr after injection
then decreased thereafter up to the 4th hr after injection, after that
serum progesterone level increased at the 8th hr, then decreased
sharply at the 16 hrs. However, serum progesterone level slightly
and almost increased up to the end of the experimental period
(Table 9). Obtained results agreed with the scientific facts
concerning the relationship between bromocriptine biological action
as dopamine agonist from one side and the biological action of
dopamine as a primary neuroendocrine inhibitor of secretion of
prolactin from the pituitary gland (Browman et al., 2005). It is well
known that bromocriptine is an ergoline derivative, which act as
dopamine agonist used in the treatment of hyperprolactinaemia
(Boyed, 1995). Hyperprolactinaemia may stimulate hypothalamus
negative feedback effects on gonadal steroids (McNeilly, 1980). It
is suggested that bromocriptine exerts its effect through the
hypothalamic- hypophyseal-ovarian axis, which influence the
processes of ovarian follicle formation and ovulation. This is tern
affect the number of corpora lutea and correspondingly affect the
serum progesterone level. Rabbit, which is induced ovulating
animal, has a complex noradrenergic coital stimulus which is
interrelated to gonadotropic releasing hormones (Kaynard et al.,
1990). Obtained results go in agreement with those of Yoshimura

et al., (1990) who stated that prolactin in rabbits was found to
W
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interfere directly with mechanical events within the ovary, thus
preventing rupture of mature follicles via inactivation of
plasminogen activator system. On the other hand inhibition of
prolactin via bromocriptine injection in rabbits leads to stimulate
ovulatory process ending with corpora lutea formation and
progesterone secretion. Therefore, noradrenergic and dopaminergic
neurons interrelated in hypothalamus is expected as a dopamine
agonist (bromocriptine), which might result in enhancing the HCG —
ovulation — induced rise in progesterone. This effect might have
resulted from lifting the prolactin inhibitory effect on ovarian

function (McNeilly ef al., 1982).

Inspection of data revealed that, effect of bromocriptine
injection on progesterone levels increased during long photoperiod
(8D/16L) compared to short photoperiod  (16D/8L), where
neuropeptide Y was found to stimulate GnRH release, which in turn is
mediated via ol- adrenergic receptors. These receptors could be
stimulated by increased levels of dopamine resulting from
bromocriptine injection (Berria et al., 199 1). Therefore, priming rabbit
with dopamine further potentiates the effect of LH releasing hormone

as manifested with higher progesterone levels (Yoshimura ef al.,

1990).
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Figure (10) Serum progesterone level (ng/ml) in response to administration of
bromocriptine vs saline at short darkness photoperiod (8D/16L).
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Figure (11) Serum progesterone level (ng/ml) in response to administration of
bromocriptine vs saline at equal dark / light photoperiod (12D/12L).
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Figure (12) Serum progesterone level (ng/ml) in response to administration of
bromocriptine vs saline at long darkness photoperiod (16D/8L).
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Histogram (10) Serum progesterone level (ng/ml) in response to administration of
bromocriptine vs saline at short darkness photoperiod (8D/1 6L).
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Histogram (11) Serum progesterone level (ng/ml) in response to administration of
bromocriptine vs saline at equal dark / light photoperiod (12D/12L).
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Histogram (12) Serum progesterone level (ng/ml) in response to administration of
bromocriptine vs saline at long darkness photoperiod (16D/8L).
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4.1.6. Effect of indomethacin:

Data tabulated in Table (11) represented in Figures (13,
14 and 15) and Histograms (13, 14 and 15) show that means
of serum progesterone levels in experimental rabbits subjected
to different lighting regimes applied and treated with
indomethacin (indometacin) drug that antagonist prostaglandin
through its effect to inhibit its production. Analysis of variance
for data obtained is listed in ANOVA Table (12). Detecting
obtained data related to the previously mentioned concern
revealed insignificant variation in serum progesteronce level in
animals injected with indomethacin due to photoperiod applied.
This could be considered as a logic result since photoperiod
may affect surge of gonadotrophic hormone (especially LH
hormone) rather than the level of progesterone in blood serum
which is considered as a function of number of ovulated
follicles and correspondingly number of corpora lutea
succeeded to be developed of the ovulation and persistency for
biosynthesizing and secreting progesterone hormone along the

pregnancy period.

On the other hand, significant variation (P<0.05) was
observed in serum progesterone level due to injecting
indomethacin. Rabbits treated with indomethacin had almost

higher level of progesterone along the time passed after
_——-__ﬂm__
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injection. However, the rate of increment differed according to
lighting regimes applied and estimation period. This was
insured by the highly significant interaction effect between

photoperiod and injection (P<0.01).

The previously mentioned results g0 in a harmony with
many of scientific statement It is well known now that
indomethacin (or indometacin) is non-steroid drug which is non
selective inhibitor of cyclooxygenase (COX) 1 and 2, enzymes,
that participate in prostaglandin synthesis from arachidonic
acid. So indomethacin is an effective tocolytic agent, able to
delay premature labor by reducing uterine contractions through
inhibition of PG synthesis in the uterus and possibly through
calcium channel blockade. ( Giles and Bisits, 2007). In
addition, treating pregnant does with indomethacin and or any
of tocolytic medication may result in increasing the litter surge.
On the other hand injection of indomethacin prior to LH
inhibited the ovulatory process in the rabbit (Grinwich ef al.,
1972; O’Grady et al., 1972a) and indomethacin inhibited
coitus induced ovulation in the rabbit (O’Grady et al.,
1972a).

M__—_%
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Figure (13) Serum progesterone level (ng/ml) in response to administration of
indomethacin vs saline at short darkness photoperiod (8D/16L).
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Figure (14) Serum progesterone level (ng/ml) in response to administration of
indomethacin vs saline at equal dark / light photoperiod (12I/12L).
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Figure (15) Serum progesterone level (ng/ml) in response to administration of
indomethacin vs saline at long darkness photoperiod (16D/8L.).
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Histogram (13) Serum progesterone level (ng/ml) in response to administration of
indomethacin vs saline at short darkness photoperiod (8D/16L).
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Histogram (14) Serum progesterone level (ng/ml) in response to administration of
indomethacin vs saline at equal dark / light photoperiod (12D/12L).
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Histogram (15) Serum progesterone level (ng/ml) in response to administration of
indomethacin vs saline at long darkness photoperiod (16D/8L).
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4.2. Second experiment:

The second experiment was planned and conducted to point
out the magnitude of improving the hormonal pattern in does
subjected to different lighting regimes by treating animals with
HCG alone or in combination with pharmaceutical preparations
(melatonin, serotonin, bromocriptine, indomethacin) that are
thought to have considerable effect on efficiency of biosynthesize
and secretion of progesterone along a period of 16 hrs after

injection.
4.2.1. Serum progesterone level in does treated with HCG:

Data presented in Table (13) represented in Figures (16, 17
and 18) and Histograms (16, 17 and 18) show the level of serum
progesterone level in does subjected to different lighting regimes
and treated with HCG ( subcutaneous Injection). From data obtained
it is obviously clear that serum progesterone level increased as time
after injection passed up to 2 or 4 hrs after injection then decreased
sharply thereafter to reach its minimum level after 16 hrs. However,
the rate of increase or decrease differed according to the lighting
regimes applied. The higher rate of increase occurred during the
first 4 hrs after injection was found in does subjected to short
lighting regime (16 hrs D/8 hrs L). It increased from (0.18665
ng/ml) at pre injection (0 hr) to (13.0508 ng/ml) at the 2nd hr and to
(14.0844 ng/ml) at the 4th hr after injection Similar trend of

e
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increase, but with lower rate was found in does subjected to long
lighting regime (8 hrs D/16 hrs L). Serum progesterone level in does
of this group increased from (0.0973 ng/ml) at pre injection time
(Ohr) to (6.9526 ng/ml) at the 4th hr after injection quite different
pattern of change in serum progesterone level was observed in does
subjected to a lighting regime characterized by an equal light and
dark periods (12 hrs D/12 hrs L). In this case, lower rate of increase
was observed after 2hrs from injection time serum progesterone
level decreased from (0.2005 ng/ml) before injection time (Ohr) to
(3.2797 ng/ml) after 2hrs from injection then decreased sharply up
to the 16th hr.

From previously mentioned result, it could be concluded that
progesterone biosynthesis and/or surge is directly affected by
lighting regime. It seems that short lighting regime (16hrs darkness
and 8hrs lighting) is the most convenient lighting regime for
progesterone biosynthesis and/or surge by corpus luteum. In
addition, results obtained g0 in harmony with various statements
concerning the biological function of HCG. It worth to mention that
HCG interacts with LHCG receptor and promotes the maintenance
of corpus luteum during the beginning of pregnancy, causing it to
secrete the hormone progesterone (Cole, 2009). In addition it was
suggested that HCG may be a link in the development of

peritrophoblastic immune tolerance, and may facilitate the

%
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trophoblast invasion, which is known to expedite embryonic
development in the indomethacin (Kayisly ef al, 2003).Because of
its similarity LH, HCG can also be used clinically to induce ovulation in

the ovaries (www.IVF.com).

4.2.2. Serum progesterone level in does treated with HCG in

combination with melatonin:

Data concerning the level of serum progesterone in does subjected
to applied lighting regimes and injected with HCG in combination with
melatonin are tabulated in Table (13) represented in Figures (16, 17 and
18) and Histograms (16, 17 and 18). Analysis of variance for obtained
data is shown in Table (14).

From data obtained it could be reported that injecting does
with HCG in combination with melatonin decreased the level of
progesterone in blood serum when compared with injecting animals
with HCG only. The rate of decrement differed according to the
lighting regime applied. The higher decreasing rate occurred when
applying short lighting regime (16 hrs D / 8 hrs L) followed by
applying lighting regime of equal light-dark period (12 hrs L / 12
hrs D). However, less rate of decrease was observed when applying
long lighting regime (8hrs D / 16 hrs L). On the other hand serum
progesterone level increased as time of injecting HCG in
combination with melatonin passed reaching its maximum level at
the 8th hr in short lighting regime (16 hrs D / 8 hrs L) and long

R R eSS
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lighting regime (8 hrs D / 16 hrs L) after injection .This was quite
true in all lighting regimes applied but with great variation within
them. The higher increasing rate was observed in does of long
lighting period (8 hrs D/16 hrs L). In this case serum progesterone
level increased from (1.2092 ng/ml) at Ohr to (7.4325 ng/ml) at the
8th hr after injection. The rate of increase was very low when
applying short lighting regime. It increases from (0.1334 ng/ml) at
Ohr to (0.4351 ng/ml) at the 8th hr after injection. However, the
higher serum progesterone level was observed at the 4th hr after
injecting does subjected to lighting regime of equal Light /Dark
period (12 hrs D/12 hrs L), Analysis of variance for obtained data
(Table 14) shows significant variation in serum progesterone level
due to lighting regime applied only (P < 0.05). Results obtained were
scientifically logic and agree with different statements related to the
biological action of either HCG or melatonin. It is well known that
melatonin lowers FSH levels but jt improves the thyroid function
(Bellipanni et al, 2005).
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Figure (16) Serum progesterone level (ng/ml) in response to administration of
melatonintHCG vs HCG at short darkness photoperiod (8D/16L).

16

14 - ‘ Mean samples
=12 »
%lﬂ 1 - - HCG
= —— Melatonin+HCG
=~ 6 Bz
g 4
# 2

L] 2 -4 6 8 10 12 14 16
Time after injection (has)

Figure (17) Serum progesterone level (ng/ml) in response to administration of
melatonintHCG vs HCG at equal dark / light photoperiod (12D/12L).
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Figure (18) Serum progesterone level (ng/ml) in response to administration of
melatonintHCG vs HCG at long darkness photoperiod (16D/8L).
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Histogram (16) Serum progesterone level (ng/ml) in response to administration of

melatonintHCG vs HCG at short darkness photoperiod (8D/16L).
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Histogram (17) Serum progesterone level (ng/ml) in response to administration of
melatonin+HCG vs HOG at equal dark / light photoperiod (12D/12L.).
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Histogram (18) Serum progesterone level (ng/ml) in response to administration of

melatonin+HCG vs HOG at long photoperiod (16D/SL),
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4.2.3. Serum progesterone level in does treated with HCG in

combination with serotonin:

Data concerning the level of serum progesterone level in
does subjected to different lighting regimes and treated with HCG in
combination with serotonin are tabulated in Table (15) represented
in Figures (19, 20 and 21) and Histograms (19, 20 and 21).
Analysis of variance for this data is presented in Table (16).

Obtained data revealed that injecting experimental does with
HCG in combination with serotonin resulted into decreasing serum
progesterone level when compared by those injected with HCG
alone. However, the rate of decrease differed within the various
lightening regime applied. Higher serum progesterone levels
(0.1983 ng/ml) were observed at the 4th hr after injection in does
subjected to long lighting regime (8 hrs D/16 hrs L) and to (1.8238
ng/ml) in does subjected to equal lighting regime (12hrs D/12 hrs
L). However, higher progesterone levels in blood serum was
observed at the 8th hr after injection for does subjected to short
lighting regime (16hrs D / 8hrs L) that mounted (2.5732 ng/ml).
However, no characterized pattern was found in variation of serum

progesterone level as time after injection passed.

The decrease in serum progesterone level due to treatment
with HCG in combination with serotonin may attribute to the effect
of serotonin, which acts as growth factor directly. In addition,

m
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serotonin was found to suppress insulin release from beta cells in
the pancreas (Paulmann et al., 2009). Correspondingly affect the
energy supply needed to reproductive activity in general and
development of corpora lutea .This may be reflected as decrease in

serum progesterone level.

m.—m_—_—“_
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Figure (19) Serum progesterone level (ng/ml) in response to administration of
serotoninHHCG vs HCG at short darkness photoperiod (8D/16L).
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Figure (20) Serum progesterone level (ng/ml) in response to administration of
serotoninHCG vs HCG at equal dark / light photoperiod (12D/12L).
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Figure (21) Serum progesterone level (ng/ml) in response to administration of
serotonin+-HCG vs HCG at long darkness photoperiod (16D/8L).
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Histogram (19) Serum progesterone level (ng/ml) in response to administration of
serotonin+HCG vs HCG at short darkness photoperiod (8D/16L).
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Histogram (20) Serum progesterone level (ng/ml) in response to administration of
serotonintHCG vs HCG at equal dark / light photoperiod (12D/12L).
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Histogram (21) Serum progesterone level (ng/ml) in response o administration of
serotonin+HCG vs HCG at long darkness photoperiod (16D/SL).
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4.2.4. Serum progesterone level in does treated with HCG in

combination with bromocriptine:

Table (17) represented in Figures (22, 23 and 24) and
Histograms (22, 23 and 24) shows averages of serum progesterone
level in experimental does exposed to different lighting programs
and treated with either HCG alone or in combination with
bromocriptine (Dopamine agonist drug that blocks D, receptor in

adenohypophysis to inhibit prolactin release).

Results obtained revealed that injecting HCG in combination
with bromocriptine mostly increase the level of serum progesterone
than did injecting HCG alone. This was quite true in does of all
lighting regimes applied but with different increment magnitudes.
The higher increment rate was obviously found in does subjected to
short lighting program (16hrs D/ 8hrs L). When compared with
those subjected to other two lighting regimes applied (8hrs D/16hrs
L) or (12 hrs D /12 hrs L). Approximately similar trend of variation
in serum level of progesterone was observed in does of these two

lightening regimes mentioned.

Serum progesterone level in does injected with HCG in
combination with bromocriptine increased as time after injection
passed. It reached its highest level at the 3rd hr after injection. At
this time average of serum progesterone level weighed (3.12616
ng/ml , 3.5317 ng/ml and 28.7236 ng/ml) in does subjected to

P e eSS
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lighting program of (8 hrs D/16 hrs L, 12 hrs D/12 hrs L and 16 hrs
D/8 hrs L), respectively (Table 17). Analysis of variance for data
obtained is listed in ANOVA Table (18).

It could be concluded that injecting does with HCG in
combination with bromocriptine becomes more efficient in
increasing the level of serum progesterone. This may be due to the
inhibiting action of bromocriptine on prolactin that may stimulate
LH surge, which has positive effect on maintenance of corpora
lutea, and correspondingly increase progesterone secretion. It may
be also suggested that adding bromocriptine to HCG improve either
the rate of follicular formation and development by diminishing the
antagonist action of prolactin against gonadotrophic hormones in
general and luteinizing hormone in particular. This LH surge
triggers ovulation thereby not only release the egg, but also
initiating the conversion of residual follicle into a corpus luteum
that, in turn, produces progesterone to prepare indomethacin for a
possible implantation. In addition, LH is necessary to maintain
luteal function along the gestation period. Obtained results go
in agreement with those of Lafond et al., (1986), who reported that
inhibition of prolactin via bromocriptine treatment potentiates the
HCG stimulatory effect. Furthermore, bromocriptine (a dopamine
agonist) administration elicits a dopamine rise in blood levels of the

neurotransmitter. High dopamine levels inhibits prolactin secretion

m
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(buys et al., 1990), whereas elevated concentrations of blood prolactin
were found to directly inhibit ovarian functions and decrease progesterone
levels (McNeilly et al., 1982). It could be concluded that inhibition of
prolactin via bromocriptine treatment would further potentiates the effect

of HCG in ovulation induction and subsequent corpus luteum function.

m
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Figure (22) Seum progesterone level (ng/ml) in response to administration of
bromocriptintHCG vs HCG at short darkness photoperiod (8D/16L).
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Figure (23) Seum progesterone level (ng/ml) in response to administration of
bromocriptin+HCG vs HCG at equal dark / light photoperiod (12D/12L).
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Figure (24) Serum progesterone level (ng/ml) in response to administration of
bromocriptin+HCG vs HCG at long darkness photoperiod (16D/8L).
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Histogram (22) Serum progesterone level (ng/ml) in response to administration of
bromocriptinetHCG vs HCG at short darkness photoperiod (8D/16L).
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Histogram (24) Serum progesterone level (ng/ml) in response to administration of
bromocriptine HHCG vs HOG at long darkness photoperiod (16D/8L).
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4.2.5. Serum progesterone level in does treated with HCG in

combination with indomethacin:

Averages of serum progesterone level in does exposed to
three lighting programs and treated with either HCG only or in
combination with indomethacin are tabulated in Table (19)
represented in Figures (25, 26 and 27) and Histograms (25,
26 and 27). Indomethacin was applied as medication inhibit
production of prostaglandins and therefore inhibit uterus
contraction .Inspecting the obtained data, it was found that
injection HCG in combination with indomethacin increased the
level of serum progesterone level when compared with
injection HCG alone. However, the rate of increase differed
according lighting regime applied the greater increment rate
was found in does subjected to long darkness photoperiod of
(16 hrs D and 8 hrs L). Does of long lighting period regime (8
hrs D / 16 hrs L) shows lowest rate of serum progesterone
level. While does of an equal dark and light regime (12 hrs D

/12 hrs L) shows intermediate serum progesterone level values.

The level of serum progesterone increased during the
early period of the injection then decreased there after reaching
its lowest level at the 16th hr after injection. The highest serum
progesterone level was found at the 4th hr after injecting does
subjected to short lighting regime (16 hrs D/ 8 hrs L), it

%m
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mounted (201.6806 ng/ml) However, the highest values were
found at the second hour after injecting does subjected to equal
lighting regime (12 hrs D/ 12 hrs L) (35.1933 ng/ml) and at the
16th hr after injecting does subjected to long lighting regime (8
hrs D/ 16 hrs L) (30.5246 ng/ml). Analysis of variance of
obtained data showed highly significant variation in average
serum progesterone level due to lighting regime and injection
(P<0.01) (ANOVA Table 20). Increasing the average of serum
progesterone level due to injecting does with HCG in
combination with indomethacin may be attributed to
cumulative biological function of HCG and indomethacin.
HCG. which interacts with LHCG receptor and promotes the
maintenance of corpus luteum during the beginning of pregnancy,
causing it to secrete the hormone progesterone (Kayisly et al., 2003). In
addition, indomethacin works by inhibiting the production of

prostaglandin and inhibit the uterine contraction (Ferreia ef al, 1971).

M
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Figure (25) Serum progesterone level (ng/ml) in response to administration of indomethacin

+HCG vs HCG at short darkness photoperiod (8D/16L.),
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Figure (26) Serum progesterone level (ng/ml) inresponse to administration of indomethacin

+HCG vs HCG at equal dark /light photoperiod (12D/12L),
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+HCG vs HCG at ong darkness photoperiod (16D/8L),
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Histogram (27) Serum progesterone level (ng/ml) in response to administration of
indomethacin +HCG vs HCG at long darkness photoperiod (16D/8L).
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