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Summary. Blastocysts were transferred reciprocally between the rabbit
and rat. Rat blastocysts either with or without the zona pellucida
survived transfer to the oviduct of the pseudopregnant rabbit for 48 hr,
as demonstrated by their capacity to implant upon re-transfer to rats;
however, only a few survived to term. Rabbit blastocysts degenerated
when transferred for 48 hr to the uterus of rats in the 'delayed implanta-
tion' condition.

Mammalian eggs, especially at the morula stage, may undergo development
following transfer to the genital tract of another species but, with certain
exceptions, notably in transfers between sheep and goats (Warwick & Berry,
1949; Lopyrin, Loginova & Karpov, 1951) and rats and mice (Tarkowski,
1962), they do not survive to implantation, mostly degenerating at the blasto¬
cyst stage. Interspecies transfer of blastocysts has been reported from the rat to
the mouse (Tarkowski, 1962) and reciprocally between the rabbit and ferret
(Chang, 1966). The only report on the re-transfer of blastocysts to recipients
of their own species after incubation in an alien environment is that of Tar¬
kowski (1962) who found that their development was impaired. Recently, we
have examined the survival of blastocysts following transfer between a species
showing delayed implantation and one that does not, namely rat or rabbit.

Blastocysts with the zona pellucida still present were collected from nineteen
rats on the morning of Day 5 of pregnancy (Day 1 = day spermatozoa are
found in vagina). Zona-free blastocysts were obtained from twenty-five rats
7 to 11 days after mating, which had been spayed on Day 3 and then treated
daily with 2 mg progesterone for 4 to 8 days.

The two types of rat blastocyst, totalling 229 and 192 respectively, were
transferred to the ligated oviducts of twenty-six rabbits injected i.v. 72 hr
earlier with 25 i.u. hcg (Lutormone, Burroughs Wellcome) to induce ovula¬
tion. After 48 hr the rabbits were killed to permit recovery of the rat blasto¬
cysts, some of which were re-transferred to the uteri of recipient rats on the
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5th day of pseudopregnancy. These recipients were later examined twice by
laparotomy, 4 and 9 days after transfer, to record the number of implantations
and foetuses : those maintaining the pregnancy were either killed near term or
allowed to deliver their young.

Forty-seven blastocysts collected from seven rabbits 96 hr p.c. were trans¬
ferred to the uteri of ten rats which had been spayed on Day 3 of pseudo¬
pregnancy and then treated daily for 4 to 7 days with 2 mg progesterone. After
48 hr, the rabbit blastocysts were recovered for examination. Physiological
saline was used as the recovery and transfer medium in every case.

Of the 229 rat blastocysts transferred to thirteen rabbits, seventy-eight
(34-1%) were recovered after 48 hr, including fourteen which had escaped
from the zona pellucida (Table 1). No regular mucin layer had accumulated
on the blastocysts. Upon re-transfer to synchronized recipient rats forty-seven
blastocysts, which still possessed the zona pellucida, gave rise to twenty-two
implantations, but only three of these survived to Day 14, and two to term.
Twelve of the zona-free blastocysts were transferred to three rats, and six
implants were later observed in one recipient which subsequently gave birth
to two young.

One hundred and ninety-two 'zona-free' blastocysts were transferred to
thirteen rabbits, nine of which yielded thirty-nine (20-3%) blastocysts 48 hr
later. Thirty-six of these blastocysts, all of which appeared healthy, were
re-transferred to eleven recipient rats, in eight of which twenty-three implanta¬
tions were subsequently recorded. However, only four of the implants survived
to Day 14 and two to term.

The results are summarized in Table 1, which shows that rat blastocysts
are able to survive in the rabbit oviduct for at least 48 hr, as demonstrated by
their capacity to implant upon re-transfer to synchronized recipient rats and,
in some cases, even to develop to term. However, most of the implants showed
only a very limited capacity to survive. This mortality is reminiscent of Tar-
kowski's (1962) finding that the development of rat blastocysts 'incubated' in
mice was impaired. After the re-transfer of fifty-one blastocysts to six recipient
rats, he recorded nineteen decidual swellings but only two contained normal
embryos. The blastocysts had given rise to hollow 'trophoblastic vesicles',
which apparently 'did not differ from normal ones in their ability to elicit
typical decidual reactions'.

By comparing his own results with those of Dickmann 8c Noyes (1960) and
Noyes & Dickmann (1961), Tarkowski concluded that the age of the blasto¬
cysts could not itself be responsible for the mortality and that it must be caused
by prolonged development in the mouse oviduct. Our own experience supports
Tarkowski's conclusion, though we consider that a 'dormant' blastocyst may be
equally affected by an alien environment. In fact, blastocysts obtained from
rats undergoing delayed implantation fared no better than those taken from a
normal pregnancy.

Degeneration of rabbit blastocysts in the uterus of recipient rats undergoing
'delayed implantation' indicates that this condition, though conducive to the
extended survival of native blastocysts, was unfavourable for those of
the rabbit. Chang (1966) also found that rabbit blastocysts degenerated in the
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uteri of pseudopregnant ferrets. With possible exceptions, it appears that,
whereas eggs in cleavage stages may survive and develop for various periods
of time in another species, blastocysts are much more sensitive, either degener¬
ating quickly, as do those of the rabbit or sheep, or suffering some degree of
incapacitating damage.

So far no experimental situation has been discovered in which the blastocysts
of species not normally known to show delayed implantation can be made to
undergo this process. It appears that a high degree of specialization of the
blastocyst and its environment is necessary for successful achievement of this
state.

One of the authors (K.Y.) wishes to acknowledge his indebtedness to the
Lalor Foundation for financial support.
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