Copyright is owned by the Author of the thesis. Permission is given for
a copy to be downloaded by an individual for the purpose of research and
private study only. The thesis may not be reproduced elsewhere without
the permission of the Author.



Gonadal growth and regression in Japanese quail
(Coturnix coturnix japonica) and the effect of
gonadotropin-releasing hormone (GnRH) on

luteinising hormone (LH) and ovarian growth

A thesis presented
in partial fulfilment of the requirements
for the degree of
DOCTOR OF PHILOSOPHY
in Physiology

at Massey University, Palmerston North

New Zealand

SHARON JANE HENARE

2004



4
5

yﬁr”?ﬁ ,
r.w;&%ﬂ ‘

(@

INSTITUTE OF VETERINARY,

Massev unlverSItv ANIMAL AND BIOMEDICAL

SCIENCES
COLLEGE OF SCIENCES : Private Bag 11222

Palmerston North
New Zealand

T 6463504525

F 6463505636
www.massey.ac.nz

Candidate’s statement

This is to certify that the research carried out for my doctoral thesis entitled: “Gonadal
growth and regression in Japanese quail (Coturnix coturnix japonica) and the effect of
gonadotropin-releasing hormone (GnRH) on luteinising hormone (LH) and ovarian
growth” in the Institute of Veterinary, Animal and Biomedical Sciences, Massey
University, Turitea Campus, Palmerston North, New Zealand is my own work and that

the thesis material has not been used in part or in whole for any other qualification.

Sharon Jane Henare

September 2004




i N
?E =X M INSTITUTE OF VETERINARY,
QL asSsSey Unlversuy ANIMAL AND BIOMEDICAL
"&ums®® COLLEGE OF SCIENCES p,slm Bag 11 222
Palmerston North
New Zealand

T 6463504525
F 646 350 5636
www.massey.ac.nz

Supervisor’s statement

This is to certify that the research carried out for the doctoral thesis entitled “Gonadal
growth and regression in Japanese quail (Coturnix coturnix japonica) and the effect of
gonadotropin-releasing hormone (GnRH) on luteinising hormone (LH) and ovarian
growth” was done by Sharon Jane Henare in the Institute of Veterinary, Animal and
Biomedical Sciences, Massey University, Turitea Campus, Palmerston North,

New Zealand. The thesis material has not been used in part or in whole for any other
qualification, and I confirm that the candidate has pursued the course of study in

accordance with the requirements of the Massey University regulations.

Jh ook

Dr Jolin F. Cockrem
14 September, 2004




INSTITUTE OF VETERINARY,

g,; ot L &‘ » [
<& Massey University

'U' COLLEGE OF SCIENCES Private Bag 11 222
Palmerston North
New Zealand

T 6463504525
F 646350 5636
www.massey.ac.nz

Certificate of regulatory compliance
This is to certify that the research carried out in the doctoral thesis entitled “Gonadal

growth and regression in Japanese quail (Coturnix coturnix japonica) and the effect of
gonadotropin-releasing hormone (GnRH) on luteinising hormone (LH) and ovarian
growth” in the Institute of Veterinary, Animal and Biomedical Sciences, at Massey

University, New Zealand:

(a) is the original work of the candidate, and reference to work other than that of the
candidate, has been appropriately acknowledged by appropriate attribution in the

text and/or in the acknowledgements;
(b) that the text does not exceed 100, 000 words;

(c) research practice, ethical and genetic technology policies have been complied

with as appropriate.

Candidate: Miss Sharon Jane Henare

S Lk

Supervisor:  Dr John F.Cockrem

4 September 2004




Abstract

Improvements in breeding success are needed for conservation of endangered birds such
as the New Zealand kakapo. A potential method to stimulate breeding is treatment with
exogenous hormones. Hormone treatment is used in captive breeding programmes for
endangered mammals but reliable techniques are not available for birds. Gonadotropin
releasing hormone (GnRH), the principal hormone controlling reproduction, has been
used to induce ovarian growth and ovulation in seasonally anoestrous mammals. The
goal of the research in this thesis was to determine the potential of GnRH for hormone

treatment in birds.

The Japanese quail (Coturnix coturnix japonica) was used in the current research.
Female quail held outdoors with male quail and with access to nesting materials and
nest sites showed clear seasonal patterns in the width of the cloacal opening (indicative
of oviduct development) and FSH concentrations, whilst LH concentrations were low
during winter and increased during spring and summer. Prolactin concentrations were
elevated in birds incubating eggs in nests and birds caring for young. Photoperiodically
induced gonadal growth and regression were described in detail for male and female
quail under controlled conditions. Testicular and ovarian growth was preceded by
increased LH and FSH concentrations and accompanied by increased gonadal steroid

concentrations.

Administration of various types of GnRH stimulated luteinising hormone (LH)
secretion in sexually regressed female Japanese quail. LH responses to cGnRH-II were
greater than those to cGnRH-1. Low doses of buserelin stimulated similar LH responses
to ¢cGnRH-II, whilst high doses of buserelin and D-Lys®Trp’Tyr®-GnRH induced
sustained LH secretion. Single daily injections of various doses of cGnRH-II, buserelin
or D-LysGTrp7Tyr8-GnRH in saline or polyvinylpyrrolidone (PVP) did not induce
elevated baseline LH or stimulate ovarian growth. Repeated injections of D-
LysﬁTrp7Tyr8-GnRH did not increase LH concentrations over a short-term period.
Continuous infusion of D-LysGTrp7Tyr8-GnRH by osmotic mini-pump severely blunted

the LH response and did not stimulate ovarian growth.



II

Future studies using quail exposed to marginally stimulatory photoperiods will offer the
opportunities to determine the effects of GnRH in birds under conditions which mimic
photoperiod changes during the breeding season. Further studies on the potential
development of a hormone treatment programme will continue to offer a promising

future for endangered avian species including the New Zealand kakapo.
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