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SUMMARY

To test the influence of a GnRH analogue (buserelin acetate, BA) on the
reproductive activity of aging hens, a total of sixty, 50-wk-old Alexandrian hens were
randomly and equally distributed among three treatment groups. Two groups
received weekly intramuscular injections of 0.1 or 0.2 mL of the GnRH analogue
solution, providing 0.42 and 0.84 ug of buserelin acetate, respectively, for 1 month.
The comtrol group received 0.15 mL of physiological saline. Reproductive
parameters {egg production, egg weight and egg mass) and plasma FSH, LH and
Estradiol (E,} were measured. Overall, low- and high-BA treatments, respectively,
resulted in 58% and 30% increases in LH concentrations; 77% and 50% increases in
FSH concentrations; and 41% and 8% increases in E, concentrations, compared to
control. Weekly egg production increased by 37% and 29% with low- and high-BA,
respectively. Egg weight on the other hand responded differently to treatments, as it
declined to 97% of control. It can be concluded that in Alexandrian laying hens the
decrease in egg production associated with advancing age can be aitributed to
reduction in plasma LH; hence treating aging hens with the GnRH analogue was
capable of increasing egg production.
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INTRODUCTION

Gonadotropin-releasing hormone (GnRH) controls the reproductive physiology
and behavior of vertebrates by stimulating synthesis and release of gonadotropin
from the pituitary gland (Ubuka et al,, 2008). It plays a key role in the control of
sexual maturity, ovulation rate, incubation, photorefracioriness, and reproductive
aging, which all appear to be related to alterations in GnRH regulation (Mans and
Taylor, 2008). In the hen, egg production declines with advancing age, and
comparing hens at peak of egg laying with hens at-end of the laying year showed that
plasma LH and FSH were lower in old than in young laying hens (Ciccone et al.,
2005). There is a Jack of information available -conceming the effect of a GnRH
analogue on local hens; however, it was shown o improve reproductive status of
Alexandrian cockerels (Elnagar, 2009).

The objective of this study was to determine whether the GnRH analog, Buserelin
Acetate (BA), can reverse the declines in plasma LH and FSH and the reductions in
egg production associated with aging in Alexandrian hens.

Issued by The Egyptian Society of Animal Production



108 Samar A. Elnagar

MATERIALS AND METHODS

The present study was carried out at the poultry research center, Faculty of
Agriculture, Alexandria University, using Alexandrian hens at the end of the
production season {50 wk of age).

GnRH analogue solution:

Gonadotropin-releasing hormone analogue solution used in this study is a
veterinary therapeutic product sold as a ready-to-use injection solution of a synthetic
releasing hormone that releases luteinizing hormone (LH) and follicle stimulating
hormone (FSH) from the interior pituitary. It consists of Buserelin Acetate {0.0042
mg/mL}), purchased from Intervet Ltd. PO Box 4079 Auckland, New Zealand.

Experimental design;

A total of sixty, 50-wk-old Alexandrian hens were randomly and equally
distributed among three treatment groups with two replicates each (10 birds per
group). Treatments (TRT) consisted of one month of weekly intramuscular (i.m.)
injections, of 0.1 or 0.2 mL of the GnRH analogue solution, providing 0.42 (low) and
0.84 (high) pg of BA, respectively, followed by a month of recovery (REC). Control
birds received weekly i.m. injections of 0.15 mL of physiological saline (0-BA) for
one month, followed by a month of recovery. Feed and water were provided on an
ad libitum basis throughout the study.

Data collected:

Blood samples {10 from each treatment group) were collected biweekly for
biochemical analysis. Monitoring birds revealed that most of them lay their eggs
between 10 and 11 am, so blood samples colleciion started about 6 am, assuming that
is the time when tested hormones peak and consequently, sample timing was not a
factor in the statistical analysis.

Radioimmunoassay (RIA) was used for FSH, I.H and E; determinations (Follett
etal, 1972; Akiba et al., 1982 and Krishan et al., 1993). Weekly egg production was
recorded, eggs were weighed, and egg mass (egg weight x egg number) was
calculated. '

Statistical analysis:

Data were analyzed using SAS (SAS 1996) program, using general linear model.
Significant differences among treatment means were separated using Duncan’s
multiple range procedure (Duncan 1955).

Results and Discussion
Gonadotrophins (LH and FSH):

Overall, low and high BA treatments resulted in a 58% and 30% increase,
respectively (p=0.0001) in LH concentrations (9.8+0.643 and 8.1+0.270 ng/ml)
compared to control (6.240.221 ng/ml) (Table 1). Results showed that LH in control
birds did not differ between TRT and REC periods. Low-BA boosted LH during the
TRT period to 72% higher than control and it remained 42% higher during the REC
period (p=0.0441) (Table 1). The effect of high-BA was less profound, with
increases of 28% and 34% over control during the TRT and REC periods,
respectively (Table 1) these concentrations did not differ from low-BA
concentrations during REC,
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Table 1. Mean (= SE) of reproductive status parameters-of old hens treated with
O(control}, 0.42 (low) and 0.84(high) pg “Buserelin Acetate”/hen/week, overall
and during one menth of treatment (TRT) and one month of recovery (REC)

Item Egg Egg Egg
(n;gL) (ngIS;IL) ® ]/EI:‘lL) number  weight  mass
& (heniwk)  (g) (@
Control 6.2+ 1.0l x 355 3.83+ 56.67+ 219
(0 BA) 0221 0.097° 18® 0.20¢ 0.20* i
0.42 9.8+ 280  S01+ 523+ 5524+ 288z
pg.(low) 0.643*  0.094* 204 0.19% 0.218 10%
0.84 ug. Bl 253+ 383+ 495+ 5491+ 271+
(high) 0.270%  0.067° 35° 0.19® 0.18% 10®
P value ©0.0001 0.0001 0.0067 0.0001  0.0001 0.0001
Ry 64 080+ 351 410 5746+ 236z
Control 0.056°  0.049° 318 0.27¢ 0.28%4 12°¢
©BA) o 59 121+ 360+ 356+ 5577+ 202+

0.433¢  0.057¢ 268 0.27° 0.37° 10°
110+ 297+ 515+ 533+  55.55% 296z

042pg. BT geast  0092° 324 028% 026 154
(low) REC 84% 263+ 488 5.11 5488+ 279+
0.088%  0.086® 17* £0.26*% 0350 1448
TrT S2E 252+ 277&  A94% 5458+ 270
0.84 pg. 0.503%  o0.101® 128 027° 027°  .15%
- (high) REC 9% 255+ 490+  495%  8525% 274
0.300°  0.112® 224 0278  0.245P 15®
P value 0.0441  0.0063 0.0192  0.0132  0.0001 0.0012

ABC Different letters within a column denote significant differences between treatments
(P<0.05)

Measurements of LH at two-wk intervals are shown in Fig 1, with the highest LH
in response to low-BA at 4 wk and the lowest LH occurring in the control group at
the end of the experimental period (p=0.0064). It should be noted that LH decreased
in all groups over the experimental period, and that LH concentrations in response to
high-BA were always intermediate to the other two groups.

Regarding FSH concentrations, the values shown in Table 1 represent increases
(p=0.0001) over control of 177% and 150% for low- and high-BA, respectively,
FSH in low-BA birds was 271% over control during TRT and 117% during REC, and
increases in response to high-BA compared to control were 215% and 111% during
TRT and REC, respectively. As with LH, the FSH peak for all groups occurred at
wk 4 in response to low-BA. However, FSH was lowest in control hens at the onset
of the study, increasing over the 8-wk period {(p=0.0001). This age-related increase
in FSH concentrations in the control hens may be related to decreases in pulse
frequency of GnRH, which stimulates release of FSH but not LH (Dalkin et al., 1989;
Kaiser, 1997 and Ciccone, 2005). High-BA treatment-induced FSH concentrations
were always intermediate to the other two groups (Fig 2). Which supports previous
findings indicating that [D-Leu6,Pro9}-GnRH N-ethylamide treatment increased
plasma concentrations of LH in Taihe hens (Wang et al., 1994).
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Figure 1. Effect of weekly injection (.m.) of 0, 0.42, or (.84 pg Buserelin Acetate
(BA) on plasma LH of 50-wk-old Alexandria hens
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Figure 2. Effect of weekly injection (i.m.) of 0, 0.42, or 0.84 ug Buserelin Acetate
(BA) on plasma FSH of 50-wk-old Alexandria hens
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Estradiol: - '
Overall, low-BA resulted in a 41% (p=0.0067) increase in E, compared to control
hens, as indicated by the values shown in Table 1. The 8% increase in E, in response
to high-BA did not differ from control. Concentrations of E; in control hens did not
change over the course of the experiment. Low-BA resulted in elevation of E; over
control by,47 and 36% during TRT and REC, respectively (p=0.0192). The response
of B, to high-BA differed considerably from LH and FSH, with no effect seen during
TRT but a 36% increase over control during REC.
In control hens, E; concentrations did not change over experimental time (Fig 3).
As with LH and FSH, the response of E, to low-BA was greater than to high-BA
(p=0.0034). Unlike the other two hormones, however, E; in response to high-BA was
lower than the other two groups, including control (Fig 3). Whether this was a direct
effect of BA on E, or an indirect effect mediated through LH (Fig 1) is uncertain,
however, high doses of GnRH have been shown to decrease LH (Peters et al., 1994;
Ulker et al., 2001 and Sato et al., 2005), so the possibility of an indirect effect exists.
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Figure 3. Effect of weekly injection (i.m.)of 0, (.42, or 0.84 pg Buserelin Acetate
(BA) on plasma estradiol (E;) of 50-wk-old Alexandria hens

These findings are in harmony with previous findings, when young Taihe hens
were implanted with capsules releasing GnRH, plasma estradiol concentration was
higher in the GnRH group than in the control group, and it was concluded that GnRH
capsouls stimulated sexual precocity and ovulation in young Taihe hens (Wang et al.,
1996) .
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The profound effect of the lower dose of BA over the higher one sbserved in this
study may possibly be attributed to the fact that high doses of GnRH may result in
reduced storage of LH in the pituitary gland and in decreased numbers of GnRH
receptors on pituitary cells, resulting in suppressed gonadotropin secretion from the
pituitary gland (Peters et al., 1994; Ulker ef al., 2001 and Sato et af., 2005),

Egg Production:

Overall,egg production increased (p=0.0001) as a result of low- and high-BA
treatments by 37% and 29%, respectively, over control {Table 1). Among control
birds, egg production declined (p=0.0132) over the eight wk of the study by 15%,
whereas low-BA boosted egg production over control by 30% during TRT period and
the effect rose to 44% above contro! during the REC period {(p=0.0132). As with LH
and FSH, high-BA resulted in egg production levels that were intermediate to the
other two but not different from the low-BA REC level {Table 1). The weekly egg
production peak (Fig 4) occured simultaneously with the peaks of LH, FSH and E;
(Fig 1,2,3) at the 4th wk of treatment with low-BA (p=0.0001). The lowest egg
production was recorded by the control group at the end of the experimental period.
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Figure 4. Effect of weekly injection (i.m.} of 6, 0.42, or 0.84 ug Buserelin Acetate
(BA) on egg production of 50-wk-old Alexandria hens

These findings are in agreement with the findings of Costantini et al. (2009), who
reported that when Budgerigar (captive-bred endangered birds) were treated with
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slow-release GnRH analogue they showed higher rates of egg-laying. Also, when
young Taihe hens were implanted with capsules releasing GnRH, the laying rate
increased significantly (Wang et al., 1996).

Egg weight on the other hand responded differently to BA treatments ag it
declined (p=0.0001) to 97% of control egg weight (Table 1). Among control birds,
egg weight declined by 3%, (p=0.0001) over the cowrse of the study. Low-BA
resulted in egg weights that were 3% and 2% lower and high-BA resulted in egg
weights that were 5% and 1% lower than control during TRT and REC, respectively
(p=0.0001). As shown in Fig. 5, the highest egg weights were recorded for the
control group during the first 4 wk of the experimental period.
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Figure 5. Effect of weekly injection (i.m.) of 9, 0.42, or 0.84 pg Buserelin Acetate
(BA) on egg weight of 50-wk-old Alexandria hens

Overall, low- and bigh-BA treatments resulted in a 32% and 24% increase,
tespectively (p=0.0001) in egg mass compared to control (Table 1). Egg mass in
control birds decreased by 14% (p=0.0012) over the 8 wk study, whereas low-BA
increased egg mass by 25% over control values during TRT and by 38% during REC
(p=0.0001). The effect of high-BA was less profound, as egg mass increased 14%
and 36% over control during TRT and REC, respecively. As shown in Fig, 6, weekly
epg mass was highest (p=0.0001) in low-BA hens after 2 wk of treatment, whereas
the lowest was recorded by control birds at the end of the experimental period.



114 Samar A. Elnagar

—e&— Contral
R —0— 0.42 ug GnRH
400 - —¥— 0.84 ug GnRH
350 4
300
@ ]
0
% 250
£
(=)
o
L
200
150 4
100 T T T T T T T N 1
1 2 3 4 5 8 7
Weeks

Figure 6. Effect of weekly injection (i.m.) of 0, 0.42, or 0.84 pg Buserelin Acetate
(BA) on egg mass of 50-wk-old Alexandria hens.

It can be concluded that in Alexandrian laying hens the decrease in egg
production associated with age may be attributed to a reduction in plasma LH,
despite increasing FSH and stable E,. It should be noted that hens in this 8-wk study
were all near the end of the laying period, so no hormone or production comparisons
could be made with early-lay birds. It appears, based on the BA treatment results of
this study that a low dose of this GnRH analogue may be a useful tool for treating
hens at the end of the production curve to improve end-of-lay production.
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