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Sources ,of Loss in the Unfertilised and 
I Fertilised Sheep’s Ova 

By D. S. IHART, Canterbury Agricultural College, Lincoln. 

ave been the methods of approach adopted by 
the problem of fertility in livestock. Each one 

bution to the overall picture with the result that 
have nearly completed our knowledge of the 

hysiological processes involved in reproduction. 

owever, one or two aspects of reproduction which 
explanation and it is the introduction to one of these 
to discuss to-day. 

ovum. Until 

unt of the investigational ork has hitherto been 
ntribution to fertility problem and 

le sperm without fear 
of time with no loss 
of the ovum is most 

ch will enable us to 
some impairment of 
seem to be able to 
uterine environment 

ion of the fertilised 
present techniques are improved on these two vital 
e comparable with our sperm procedures, the rate 
ontinue to be slow. 

lack of detailed knowledge about the female’s con- 
tribution dur he ovum production, fertilisation and early develop 

eproduction appears to have caused a greater con- 
centration of rt towards an understanding of the male’s contribu- 
tion. This ha ulted, perhaps, in over-much emphasis being placed 

resulted in his taking the major blame which is 
rivilege, for any infertility which may occur. 

eavour to discover to what degree the female should 
be blamed for ertility that I have risen to the defence of the male 
in this paper. 

or corpora 

ing season since 1950 all ewes killed in the Lincoln 
house have been used to provide information and 

Immediately upon slaughter the complete 
ans of each ewe were removed and taken to the 

varies were examined with respect to the follicular 
development relative to the known pre-slaughter 

and treatment. Tubal ova were recovered by dis- 
s from the mesosalpinx, severing the tube about 
the cornu of the uterus. The dissected oviducts 
rom the iimhriated end to the cornu with either 

physiological aline or homologous serum at 37 degrees C. into a 
watch-glass. a he 
located- and t ey were then transferred to a hanging drop slide for 
photography 

During all microscopical examinations an endeavour was made to 

i 

flushings were then searched until the ova were 

d further examination under the microscope. 

keep the temp ratures of the ova at 37 degrees C. by means of elec- 
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trically heated slide holders and the use of an incubator for storing 
all fluids and instruments in immediate use. 

Uterine ova were recovered in a similar manner except that the 
larger amount of flushing fluid required necessitated collection of the 
flushings in small petri dishes. 

In all cases where fertile matings had been made prior to slaugh- 
ter, sperm smears were taken in the uterus, cornua and oviducts in 
order to determine whether any particular ovum had every oppor- 
tunity, from the male point of view, of being fertilised. 

Rams run with the killing mob were kept ochred on the brisket 
and a close watch was kept on their sperm quality, and reproduction 
throughout the trials. A detailed examination was made of the 
reproductive organs of all ewes after completion of the ova recovery 
technique for any anatomical abnormality which might interfere with 
the fertilising of the ovum. This included measurements of cervical 
length. Unfortunately it will not be possible to discuss all these 
results in this paper. 

During the six-year period of this trial a total of 866 ewes have 
been examined, producing over 1000 ova for the investigation. 

Results and Discussion: 

As there appeared to be no literature covering what was a normal 
or an abnormal sheep’s ovum, the first five years of the experiment 
were largely devoted to an attempt to define these terms in some 
measure. 

It will be appreciated that it is almost impossible to arrive at a 
satisfactory method or criterion for determining this with our present 
limitations in ova culture. The method used in this investigation has 
been the “fertilisability test,” defined as follows:- 

A single cell ovum was deemed to be normal, up to its present 
stage of development, if it was fertilised or able to be fertilised, 
when recovered. Naturally a considerable proportion of this defining 
had to be done on a comparative basis. It was accepted that all 
dividing ova recovered had been and were normal up to their present 
stage of development unless obvious signs of abnormalities were 
then appearing. 

From the experience gained in this investiigation it would appear 
that a fertilised sheep’s ovum may always be identifled by the 
numerous surplus sperms which can be found adhering to, or em- 
bedded in the Zona pellucida. This meant that with the sheep ova 
the Evans blue absorption method used by Brock and Rowson (19521, 
to determine whether fertilised or not, could be discarded. 

With exeprience and the acquistion of a new microscope, we can 
now identify fertilised single cell ova by certain changes taking place 
in the nucleus, and it is hoped that this will be further improved 
upon shortly by identification of the male and female pronuclei within 
the nucleus on similar lines to Blandau’s (1952) results with rat ova. 

Fig. I shows a single cell fertilised ovum in which the points 
already detailed may be clearly seen: (al the surplus sperms adhering 
to and partially embedded in the zona pellucida; (b) the organisa- 
tion taking place in the nucleus immediately prior to the first divi- 
sion; (cl the obvious lack of any anatomical abnormality in ovum 
structure. 

In addition I would draw your attention to one of two polar bodies 
which were extruded in this egg. 
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Normal Ova: 
d most difficult stage of this inves’tigation-the ability 

to be completed. 
and considering 

1. Ovum diameter. 
2. Zona pellucida thickness. 
3. Perivitalline space. 
4. Nucleus diameter. 
5. Nucleus orientation. 
6. Nucleus stabilitv. 

we are at p classifying normal ova into three basic types- 
A. B and C. xamples of these are shown in Fig. II and it will be 

is considerable variation between what we now know 

the classification of abnormal ova it should be 
remembered no single cell ovum was designated abnormal unless 

rom sperm smears that it had been in contact with 
iduct and could be presumed to have had every 

becoming fertilised. 

abnormals: 
e have been able to classify two distinct types of 

involution abnormality, 
vacuolation abnormality. 

s of these two types. 
als contains all those which have not 
ists in the main of ova which show 

nucleus and an example of these 1s 

that single cell ova showing any of the 
abnormalities will never be fertilisable. 

Abnormal Ov 

provides an interesting study as it covers the develop- 
wo different environments-the oviduct and the 
rposes of this paper it will be necessary to con- 
one type of abnormality which appears to be 

e have found, can also occur in the already fertlised 
death of that egg. It is 

the condition already 
tion, and had not 

entioned previously, 
In either case the 

urn for production 
The hypothesis of 
by Fig. VI which 

slightest evidence ncipient vacuolation. This egg 
was incubate r 24 hours and then rephotographed, clearly show- 

comments on 

to be the first report mentioning abnormal 
ents photographs of two ova which definitely 
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Fig. VII. 
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Fig. VIII. 
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he has called normal ova; in fact,’ from the 
e terms a normal two-cell ovum I would say 
uolation of about the same magnitude as shown 

t I would remind you that these ovum abnormalities 
es cover only a small section of the total reproductive 
the period between ovulation (say oestrus) and prim- 

n (say 8-11 days) in the ewe, also that they are the 
ity of the ewe, and the ram must be regarded as free 

from blame this situation. 

II show a factual analysis of the situation as far, 
as it affects t particular period. 

ulations per ewe __.. __._ .___ .__. ____ 1.40 
ed ___. ____ ____ ___. _._. ____ ____ ____ ____ ___. 220 
. .- . . . . . . . _. . . . . . . . . . . . 

TABLE II 

1955 Breeding Season 

Classification of Abnormal Ova 

volution ____ ____ ____ ____ ____ ____ 24 63.2% 
acuolation ____ _.._ .._ __.. _... 5 13.2% 
nclassified ____ _.._ __._ _... 9 23.6% 

- 
Total ____ 38 100.0 

It will be not 

egarded as medium in fertility, the ovulation rate is 
y part of the breeding season, being 1.53 in 

tage of 100 this means with these 
never become live lambs. The pro- 
largely covering losses up to the 
, seems a substantial contribution 
and I hazard a guess that many 
blame for this in the past. 

ting to note that involution is responsible for half 
produced and that it only affects single cell eggs, 

‘on. Vacuolation, on the other hand, can prevent 
oy the fertilised egg prior to primary implanta- 

e still has another peak period where losses occur. 
This is aroun 3rd day of pregnancy, or the secondary implantation 

The fact that one of twin embryos, both 
‘ame uterine environment in respect of nutrition, 
nd all other factors, should suddenly die seems 

stage. Fig. VII shows twin embryos recovered 
us, one alive, the other dying. 

111 



Length of Cervix: 

In the course of this investigation the length of all cervices from 
mature ewes was measured and it is thought that the enormous range 
in length, as shown in Figs. VIII and IX may perhaps be playing 
some part in diluting and delaying the sperm during their progress 
towards one of the 82.7% eggs which are fertilisable. This then may 
prove to be one further contribution of the ewe towards infertility 
not attributable to the ram. 

plSTRIBUTION ANALYSIS 

I( 

CERVICAL LENGTH ( mm.) 
Fig. IX. 

In conclusion I wish to point out that the main object of this 
investigation up to now has been to demonstrate the existence of the 
problem, to attempt to define it within certain limits and at the 
same time endeavour to develop some of the techniques and pro- 
cedures which may subsequently prove useful in the ultimate solution 
of the problem. 

This investigation is continuing but many aspects have yet to be 
dellned before we can consider trying to discover the various causes 
and their elimination; but it is felt that even at this stage the 
greatest potential for improvements of fertility in our sheep lies in 
a more careful study of the contribution of the female rather than 
the malt in this joint enterprise. 
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Discussion 

What variation occurs in the production of nor- 
mal and abnor eggs between different animals? 

date we have not been in the position to analyse 
ova production n a breed or species basis. All the data presented 

I would like to congratulate Mr. Hart on tackling 
a problem bris g with difficulties as well as with promise and in 
addition on the ount of work which he has done so far. However, 
one very obvi difficulty is to determine whether abnormalities 
which are s nder the microscope are real or artefacts produced 

of the material. Again, where ova appear to be 
tion, can we be sure that this is because they are 

not fertilisa simply because they have not been fertilised? 

pinion that involution prevents fertilisation 
result of the ova not becoming fertilised. 

o some extent by the fact that involuted 
positions in the oviduct. If the present 

e still fertilisable in, say, the lower third 
then involuted ova recovered from the 
ve obviously undergone involution long 
e limits of fertilisability, and so could 

gar suggests, then become involuted as the result 
of not havin 

Supposing the egg has been shed from the ovary 
ce, would you not expect to find 

place just because fertilisation 

Mr. HART o, all our evidence points to the exact opposite, 
namely that f sation fails to take place because of involution. 

n fertilisation has taken place and the egg sub- 
the ram is not necessarily exonerated because 
the nuclear material and this may have come 

if we are sure that an abnormal 
fertilising an ovum. 

E: Would Mr. Hart elaborate on what he means by 
an unfertilised egg? At Ruakura a few years ago, 

I ran teaser with a mob of ewes when there was no chance of 
ed. I was able to recover eggs up to twelve days 

t any evidence of the cell membrane disintegrat- 
art suggests, 17 per cent of the eggs shed are 
prising that on a flock basis over 80 per cent of 

ewes conceive 

Mr. HART: In our experience, the zona pellucida of an unfer- 
tilised egg may remain whole for considerable lengths of time. The 

disintegration 
one mass of formless disintegrating material en- 

Regarding the second part of the 



production, over the whole of the breeding season, which was in this 
case over four months. An analysis of the data, which time did not 
permit in presenting this paper, shows that during the first six weeks 
of the breeding season, the period covering the 80 per cent conception 
at first heat statement, the percentage abnormals to be at its lowest, 
namely 11.5 per cent. This, I feel, in no way conflicts with the flock 
conception rates at first heat, particularly where mutliple ovulations 
have also to be considered. 

Mr. McFAaANE: Before making such strong claims for the 
part the female is playing in infertility and before accepting the fact 
that his abnormalities are in fact abnormalities, Mr. Hart should have 
shown us some systematics of the process of involution and death. 
I am perturbed that the microscopic techniques used were not ade- 
quate to accurately show the structures photographed. I would rather 
see the ova classified according to their structure and the position in 
which they were found. 

Mr. HART: In replying to this question, I should point out that 
we fully appreciate there may be weakness in our present techniques. 
This is admitted, also that this work as pointed out in the text is 
in the preliminary stages of development. Nevertheless, with the 
experience of six years, and the handling of more than a thousand 
ova, we feel that there is no doubt that these abnormalities are in 
fact abnormalities. Classification according to ovum structure will 
have to await more facilities. The position where found has been 
recorded and will be incorporated in future analyses. 
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