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Abstract

Stimulation of ovarian development and ovulation leading to production of fertile
offspring using exogenous hormones has been successful in mammals, but until recently
this was not the case for avian species. These techniques would be useful for increasing

the reproductive output of endangered birds such as the kakapo.

Pregnant mare serum gonadotropin (PMSG) was used to stimulate ovarian development
in Japanese quail as it is readily available, easy to use, and equally effective as avian
gonadotropins. The research examined the best method for administering PMSG, and

the doses, duration and frequency of treatment required to stimulate follicular growth.

Treatment with PMSG can stimulate ovarian development, ovulation and oviposition in
Japanese quail held under a short day photoperiod. However, there was considerable
variation in ovarian response to PMSG between birds receiving the same treatment. In
birds in which large yellow follicles developed, many follicles were similar in size and

were not arranged in a hierarchy.

Doses of 20-80 IU PMSG were the most appropriate for stimulating ovarian
development in Japanese quail. Doses lower than 20 IU PMSG stimulated little or no
ovarian development in most birds, and doses higher than 80 [U PMSG led to
overstimulation of follicular development in most birds. Continuous delivery of PMSG
by osmotic pumps and daily treatment using injections were equally effective in
stimulating ovarian development in Japanese quail. The use of daily injections is a
more practical method of delivering PMSG to birds, as it does not involve surgery and
allows more control over dosage and timing of treatment. Treating birds with injections
of PMSG every two days rather than daily led to a rate of ovarian growth similar to that
of long day birds. Treatment every four days was not sufficient to stimulate ovarian
development in quail. Restricting the feed intake of quail did not have any affect on the

ovarian response to PMSG treatment.

Although PMSG can stimulate ovarian development and ovulation in Japanese quail,
further work is required to increase the number of birds that respond to treatment,

increase the number of eggs produced by an individual, and improve egg quality.
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Figure 1.1. Changes in the morphological appearance of the Japanese
quail ovary and oviduct from a reproductively inactive state
to sexual maturity. The change from a completely regressed
reproductive system (A) to a fully developed ovary and
oviduct (D) occurs in approximately two to three weeks in
response to increasing day length.

Figure 1.2. The ovary of a laying quail consists of a hierarchy of large
yellow follicles, identified as F1, F2, F3, F4 and F5, and
several thousand small follicles form which hierarchical
follicles are recruited. The smaller follicles are classified
according to their diameters as small yellow follicles (4-8
mm), large white follicles (2-4 mm) and small white follicles
(>1 mm).

Figure 1.3. A diagrammatic comparison of the structure of a small white
follicle (A) and a large yellow follicle (B) from the ovary of a
chicken. Small follicles contain less yolk, several layers of
granulosa cells and have a less well developed vascular
system. [. capillary network; 2. yolk; 3. granulosa cells; 4.
vitellogenin membrane; 5. basement membrane; 6. theca
cells. From Etches, 1996.

Figure 1.4. Diagram of the hypothalamic-pituitary-gonadal axis. In
response to stimulatory photoperiodic conditions, GnRH
neurons release GnRH, which acts on the pituitary to
stimulate synthesis and release of LH and FSH. LH and FSH
bind to receptors within the ovary (or testes) and stimulate
production of progesterone and estradiol from the ovary (or
testosterone from the testes). The reproductive steroids
participate in the control of gonadotropin secretion through
feedback systems, and support development of secondary
sexual characteristics.

Figure 2.1. Changes in cloacal diameter of birds on short days, long days,
and short days plus PMSG and hCG treatment (experiment
1). Days of implantation of low dose (40 IU PMSG) and
high dose (160 IU PMSG) pumps, and the period of daily
hCG injections are indicated by arrows on the x axis. 56

Figure 2.2. Mean cloacal diameter of birds on short days, long days, and
short days plus treatment with 40 [U PMSG daily for one
week followed by 160 IU PMSG daily for two weeks
administered by osmotic pump (experiment 1). Two groups
also received injections of hCG for three or four days. 56
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Figure 2.3. Changes in cloacal diameter of birds on short days, long days,
and short days plus PMSG and glycoprotein treatment
(experiment 2). Days of implantation of low dose (40 IU
PMSGQG) and high dose (120 IU PMSG) pumps, and the period
of glycoprotein injections are indicated by arrows on the x
axis. 56

Figure 2.4. Mean body weight for birds on short days, long days, and
short days plus treatment with 40 IU PMSG daily for one
week followed by 160 IU PMSG daily for two weeks
administered by osmotic pump. Two groups also received 58
injections of hCG for three or four days.

Figure 2.5. Changes in body weight of birds on short days, long days, and
short days plus PMSG and glycoprotein treatment
(experiment 2). Days of implantation of low dose (40 IU
PMSG) and high dose (120 IU PMSG) pumps, and the period
of glycoprotein injections are indicated by arrows on the x 58
axis.
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Figure 2.7. Individual oviduct weights (A) and mean oviduct weights (B)
for birds on short days, long days, and short days plus
treatment with 40 IU PMSG daily for one week followed by
160 ITU PMSG daily for two weeks administered by osmotic
pump (experiment ). Two groups also received injections of 62
hCG for three or four days.

Figure 2.8. Individual oviduct weights (A) and mean oviduct weights (B)
for birds on short days, long days, and short days plus
treatment with 40 [U PMSG daily for one week followed by
120 IU PMSG daily for two weeks administered by osmotic
pump (experiment 2). One group also received glycoprotein

injections. 62
Figure 2.9. Relationship between oviduct weight or log oviduct weight

and cloacal diameter of control birds (untreated birds held on

long days or shortdays) and birds held on short days

implanted with osmotic pumps that released PMSG 63

continuously.



IX

Facing Page

Figure 2.10. Individual ovary weights (A) and mean ovary weights (B) for
birds on short days, long days, and short days plus treatment
with 40 TU PMSG daily for one week followed by 160 [U
PMSG daily for two weeks administered by osmotic pump

(experiment 1). Two groups also received injections of hCG
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overstimulation of follicular development. There are more
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