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points at the lower end of the curve represent animals that survived to this
age and are therefore a selected group. No attempt has been made to take
account of this in the analysis, each point being equally weighted in the
calculation of regression.

A linear relationship between log. oocytes and age, as found by Jones &
Krohn (1959), implies a constant percentage loss of oocytes during the whole
life of the animal, but the linear relationship between log. age and number of
oocytes, observed in the present experiments, implies an increase in percentage
loss as the number of remaining oocytes becomes small, which seems more
likely in practice.

The number of oocytes found in grafted tissue, and the subsequent loss, was
shown to be equivalent for animals of the same ovarian age (i.e., age of donor
plus the time between implantation and death) regardless of donor age and
whether the grafts were of whole or half ovaries. It was estimated that the
trauma of grafting resulted in about 659, of oocytes in the implanted tissue
being lost at, or within a few days of, operation. Similar results have also been
obtained by Jones & Krohn (1960) with the more laborious technique of
grafting after surgical ovariectomy.

The percentage loss of oocytes per 10 days was the same for both whole- and
half-ovary grafts, but was greater than in normal ovaries of the same age.
However, the actual number of oocytes lost per 10 days from the grafis was
much less than from normal ovaries and appeared to be reduced to a minimum.
Similar observations have been made by Mandl, Zuckerman & Patterson (1952)
with ovarian fragments in the rat.

A consequence of the reduced number of oocytes in the grafted tissue and
the increased rate of loss was the curtailment of the potential reproductive life
of the graft recipients from 400 to approximately 240 days. However, very few
normal G mice became pregnant after 330 days of age, whereas it has been
shown (Parrott 1960) that younger graft recipients can remain fertile virtually
down to the last oocyte. In the present experiments, the G strain recipients
were killed before total loss of oocytes occurred and during the period of these
experiments pregnancy occurred as frequently as in normal mice with the
exception of recipients with half-ovary grafts from 56-day-old donors.

There was little correlation between the number of oocytes present in the
graft tissue and the average size of litters born to both G and R strain recipients.
In old normal mice with the same numbers of oocytes as the graft recipients,
this correlation was good and the average size of litters was greater than with
grafted mice. Undoubtedly, many factors outside the ovary contributed to the
decreased fertility of ageing mice and it seems reasonable to assume that if
oocyte reduction was the sole disability then the recipients of the young grafts
ought to have had larger rather than smaller litters than their ageing
counterparts.

There was no evidence to suggest that the proportion of follicles maturing
was less in graft recipients than in normal mice with the same number of
oocytes. On the contrary, counts of the numbers of corpora lutea showed that
ovulations in the grafted mice were usually normal and that the main cause
of small litters was the failure of a high proportion of the shed ova to reach the
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Fallopian tube. This was the result of either obstruction of the periovarian
space and/or the failure of the ovarian capsule to close. Sippel (1947) reported
a decreased fertility in mice after orthotopic autotransplantation which he
ascribed to destruction of the periovarian space. Certainly, histological examina-
tion of grafts showed that absence of adhesions and closure of the capsule in
individual graft recipients was associated with a history of almost normal
fertility. The average size of litter born to recipients with half-ovary grafts was
only slightly less than to those with whole-ovary grafts, despite the presence of
only half the number of oocytes. It is probable that the smaller volume of
tissue caused less intracapsular disturbance. Similar results have been obtained
in hamsters (Parrott, 1959b), and Stevens (1957) found a significantly higher
average litter size in recipient mice that had half- rather than whole-ovary
grafts.

The reason for the large number of resorbed pregnancies, especially in the
G and CBA strains with orthotopic grafts, cannot be decided. It seems unlikely
that the resorptions were a manifestation of an immune reaction between the
foetuses and foster mothers or they would have occurred more frequently in
the hybrid R and outbred TO mice than in the inbred strains and not at all in
normal mice. Nor is it probable that systemic effects of irradiation were
implicated since resorptions were as frequent in mice that were sterilized by
local irradiation to the dorso-lumbar region as in those sterilized by whole-body
irradiation. Both progesterone and oestrone were given to CBA mice (Parrott &
Parkes, 1959), but the results were not conclusive and no other experimental
evidence has been obtained.

The present work revealed several lines that could lead to improvements in
technique and an increase in fertility of recipients. It is preferable to use either
inbred strains of mice or F! hybrids of inbred strains so that the variable
destruction of oocytes by homograft reaction is eliminated. At the same time,
inbred strains such as the G or CBA strain have some disadvantages. The
numbers of oocytes present in normal mice of the G strain is low, and resorption
of pregnancy is a frequent occurrence in both strains. Probably, some other
inbred strains would be more suitable and preliminary results with the AKR
strain have shown that the numbers of oocytes surviving in the grafted tissue
were greater and resorptions of pregnancy far less frequent than with the G
strain (Parrott, unpublished observation). Certainly, the results with G strain
demonstrated conclusively that the use of special inbred strains with genetic
markers was not necessary with the technique of orthotopic ovarian grafting
after X-irradiation, as no litters of mixed origin were obtained.

Recent work (Parrott, 1960) indicated that small doses of whole-body
irradiation (200r) and medium doses of local irradiation (435r) to the dorso-
lumbar region were as effective as the large doses (900r) used in early experi-
ments (Parrott & Parkes, 1956; Parrott, 1959). The time interval between
irradiation and grafting was not a critical factor in the establishment of grafts,
but decreasing it had a marked effect not only on the initial oocyte loss but
also on the rate of loss and as a result the reproductive life of the recipients was
appreciably extended.

The age of donor and the size of implanted tissue had a considerable effect
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upon the subsequent fertility of recipients. Ovaries from adult donors of more
than 50 days were the least suitable; the reduced number of oocytes shortened
reproductive life and the larger volume of tissue increased the risk of splitting
the ovarian capsule. Tissue from infantile donors (10 to 16 days) gave satis-
factory results in the TO mice, but grafting ovaries from 19- to 28-day donors
into G strain mice resulted in a very high proportion of foetal resorptions and
increased the frequency of graft adhesion to the capsule. The most fertile
G strain grafts came from 35- to 38-day-old donors; R mice donors were used
only at this age but the recipients were among the most fertile of the mice with
orthotopic grafts.
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