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Bacteria can be found in the reproductive tracts of both sexes; some of them are

highly spermicidal and may be responsible for infertility (Matthews & Buxton,
1951; Teague, Boyarsky & Glenn, 1971). It has been reported that several
viruses can infect and damage implanted mammalian embryos (Sever &
London, 1969).

In rabbits, the blastocyst is susceptible to viral and bacterial infections only
when implantation has begun (Zimmermann, Gottschewski, Flamm & Kunz,
1963). By contrast mengo-encephalitis virus is capable of infecting, and blocking
the further development of, two-cell mouse eggs and morulae in vitro (Gwatkin,
1963, 1967). This communication describes the bacterium-like particles in
four rat blastocysts during delayed implantation.

Five 30-day-old female rats of Holtzman strain were induced to ovulate with
PMSG (Gonadogen, Upjohn Co.) followed by hcg (International Hormones,
Inc.), and were mated with fertile males (Wu & Meyer, 1966). Implantation of
blastocysts was prevented by ovariectomy of the rat on Day 3 of pregnancy
(Day 1 = vaginal plug), followed by daily progesterone treatment (Wu &
Meyer, 1966). These rats were injected with 1 \g=m\goestrone (to induce implanta-
tion) on Day 8 at 09.00 hours, and killed 30 hr later. The uteri were trimmed free
of excess tissues and flushed with T.C. Medium 199 (Microbiological Associates,
Inc.). The washings were examined for blastocysts with a dissecting micro-
scope ( x 40 to 80). Ten zona-free blastocysts were recovered from two rats
(there were none in the remaining three). These blastocysts were fixed in cold
Os04 (3% in Zetterqvist's salt solution; Pease, 1964) for 60 min, suspended in
agar blocks, dehydrated and finally embedded in Epon-Araldite mixture
(Mollenhauer, 1964). Six of the blastocysts were sectioned individually with a

Porter-Blum microtome (MT-2), using a diamond knife. The sections were

stained with uranyl acetate and lead citrate, and examined with a Hitachi
electron microscope (HS-7S).

All six blastocysts sectioned showed ultrastructural characteristics of typical
oestrogen stimulation, i.e. accumulation of glycogen and formation of many
inclusion bodies (Wu, 1969). In addition, four of the six blastocysts showed
many peculiar spherical particles in the intercellular space (PI. 1, Figs. 1 to 3)
and in the blastocoele near the trophoblast.

Although fine structural details were not well preserved in these particles
105

Downloaded from Bioscientifica.com at 05/23/2023 07:54:12PM
via free access



106 J. T. Wu and R. K. Meyer
(PI. 1, Figs. 2 and 3), three components were discernible: (1) a dense outer wall;
(2) a moderately dense inner layer; and (3) some material in the centre core

area, which in several cases appeared to have fibrous structures extending
radially into the two outer components (PI. 1, Fig. 3, particle C). The largest
particles ranged from 0-8 to 1 -2 pm in diameter, while the outer wall and inner
layer were both of approximately 50 to 80 nm thick.

In a few instances, the particles exhibited unique configurations, as shown in
PI. 1, Figs. 2 and 3. In particle A of both figures, a discontinuity appeared in the
outer wall and was filled with a mass of material (arrows), suggesting that the
material was either being taken in or being released into the intercellular
space. Particles A and  in PL 1, Fig. 3 suggest that these structures were in the
process of binary fission, fusion or budding.

The nature of these particles is not clear. However, their sizes and general
appearance seem to suggest that they may be related to spherical bacteria,
bacterial cysts or spores (Robinow, 1960; Socolofsky & Wyss, 1961; Stanier,
Doudoroff & Adelberg, 1961). Bacteria of both rod and coccus varieties have
been found in the uteri of 12 to 35% of mature and immature mice, depending
on the strain (Tregier & Homburger, 1961). Since bacteria have a thick cell
wall and lack a nuclear envelope, they usually require different fixation tech¬
niques from those for the eukaryocytes ; it is, therefore, not surprising that their
fine structures were not adequately preserved in the present study.

It is possible that the zona pellucida may normally protect the preimplanta-
tion embryos from viral and bacterial infections by preventing their physical
contact. Once the zona is broken or shed, regardless of whether implantation is
imminent, in progress or prevented by ovariectomy, the trophoblast comes into
contact with these micro-organisms and infection becomes possible. This, of
course, is in contrast to the observation of Gwatkin (1967) that mengovirus can
infect zona-encased mouse eggs even more readily than the zona-free ones. It
remains to be shown, especially ultrastructurally, whether the immotile virus
can penetrate through the zona pellucida, as opposed to merely being adsorbed
to, or being trapped by, the depressions and shallow channels in the zona

pellucida.
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EXPLANATION OF PLATE 1
Fig. 1. A section of delayed rat blastocyst 30 hr after oestrogen injection. Many spherical
particles (P) are present exclusively in the intercellular space. The trophoblast cells are
characterized by dense cytoplasm, resulting from abundant organdíes and glycogen
accumulation, while the cells of the inner cell mass (I) have lighter cytoplasm,  5400.
Figs. 2 and 3. Sections of blastocysts at a higher magnification, showing details and some
unusual configurations (particles A,  and C) of the spherical particles. See text for
explanations, a, outer wall; b, inner layer; c, centre core; G, glycogen granules in a

trophoblast cell. Fig. 2,  17,500; Fig. 3,  16,000.
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