
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. 
 



A STUDY ON THE USE OF UNFROZEN, DILUTED SEMEN 

FOR THE IN VITRO FERTILISATION OF BOVINE OOCYTES 

MATURED IN VITRO 

ANGELA DAWN SEATON 

1991 



·. 

Massey University Library 
Thesis Copyright Form 

Title of thesis: /l -Vru..b/ c rJ . Tl~c u~ o ~ . u N_F Roz E N / -h;L,r?l£6 
~E:M£7¥ Ft'7!C TI-lE !N vt·r~r> t-t::R7H .... 1Sr-!n r:'ll or llc v;-v£ Obt:yT.:s 

Ml/7tti?E7.> ,;~ Y i T/?o 

(1) (a) I give permission for my thesis to be made available to 
readers in Massey University Library under conditions 
determined by the Librarian. 

(b) I do not 'Hi~h I+lY thesi~ to be mQde QvaiJabJe to readers 
·.vithout my \:&,'ritten consent for ... month,s. . ' 

.(2) (a) I agree that my thesis, or a copy, may be sent to 
another in.stitution under conditions detern1ined by the 
Librarian. 

(b) I do not wish I+lY the~is, or a. copy, to be ~ent to 
another institution without my written consent1 for 
mo11th.li. 

(3) (a) I agree that my thesis may be copied for Library use. 
I 

(b) I do not wish my thesis to be copied for Library use. for 
. , • months. · 

Signed /Zs~&v ~~~~~ 
. . -~ /b-X~~t> 

Date / ~~ 
flb/CJ;l.. , ~ fT 

The copyright of this thesis belongs {o the author. Readers must 
sign their name in the space below to show that they recognise 

this. They are asked to add their permanent address. 

NAlviE AND ADDRESS 'DATE 



A STUDY ON THE USE OF UNFROZEN, DILUTED SEMEN 

FOR THE IN VITRO FERTILISATION OF BOVINE OOCYTES 

MATURED IN VITRO 

A thesis presented in partial fulfilment 

of the requirements for the degree of 

Master of Agriculture Science 

in Animal Science 

at Massey University 

ANGELA DAWN SEATON 

1991 



l 

ACKNOWLEDGEMENTS 

I gratefully acknowledge the assistance of the following people and organisations: 

- My supervisors, Assistant Professor Maurice McDonald (Department of Animal 

Science, Massey University) and Dr Bob Welch (Grasslands Division, DSIR), for their time, 

advice and encouragement. 

- Staff at Grasslands DSIR, particularly Adrian King and Drs Michael Gurnsey and 

Lora Hagemann, for many services rendered. 

- Staff of the Animal Science Department and my fellow postgraduate students, 

particularly Ken Greaney, for their support and advice. 

- Dr Dmian Gan·ick (Department of Animal Science) and Bob Fletcher (Division of 

Information Science, DSlR) for help with statistical analyses - and their patience! 

- Livestock Improvement Corporation for generously donating semen and Caprogen. 

I would also like to thank Dr Pat Shannon and Earle Newey for their interest and advice. 

- Management and staff of Waitaki Freezing Co., Aorangi plant, Feilding. 

- Grasslands Division, DSIR, for considerable financial support and for supplying 

research facilities. 

-Massey University for financial support through J. A. Anderson and Helen E. Akers 

scholarships. 

- Very special thanks to co-workers and friends, Sally Rhodes and Dr Jim Catt, 

without the moral support, advice and encouragement of whom this thesis would not have 

existed. 

Last but not least, my parents, who gave me my very first experience of 

embryology ... 



ll 

ABSTRACT 

The study investigated the use of unfrozen, diluted semen for in vitro fertilisation of 

bovine oocytes matured in vitro. In experiment 1, semen from each of two bulls was used on 

two consecutive days ("day-old" and "two-day-old" sperm) to explore the effect of sperm 

concentration on oocyte penetration rates. The sperm concentrations used were 0.125, 0.25, 

0.5, 1.0, 2.0 and 4.0xl06/ml. Penetration rates were uniformly high when day-old sperm was 

used, but low penetration rates were obtained below 1xl06/ml with two-day-old sperm. 

Unfrozen spem1 appeared to give better penetration rates than frozen-thawed sperm at 

concentrations of 0.5-2.0x106/ml. There was no relationship between sperm concentration and 

incidence of polyspermy. In experiment 2, sperm from the same two bulls were used to 

investigate the presence of Caprogen extender in the fertilisation medium. Caprogen inhibited 

penetration when present in concentrations greater than 1 Oml/litre. Experiments 3 and 4 

studied the effect of heparin on penetration rates. In experiment 3, sperm from one bull was 

used to inseminate oocytes in medium containing 0, 1, 5, 10, 20, 30 or 50!Jg/ml heparin. 

There was no relationship between penetration rates and heparin concentrations in the 

medium, and average penetration rates were high for all concentrations. In experiment 4, five 

bulls were used to investigate penetration rates at heparin levels of O!Jg/ml (frozen-thawed and 

unfrozen sperm) and lO!Jg/ml (unfrozen sperm). The results obtained in experiment 3 with 

sperm from one bull were confirmed; penetration was obtained in the absence of heparin with 

all five bulls. 

Good penetration can be obtained in vitro with unfrozen sperm, and its greater 

longevity and viability make it a useful alternative to frozen semen for both commercial and 

research in vitro fertilisation programmes. 
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