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Ring-Canals and Intercellular Communication Within the Egg-Chamber of a Tsetse Fly Species

In a number of insect groups, each ovariole consists of
an alternating succession of oocytes and trophocytes (or
nurse cells). As a further specialization of this polytrophic
type of ovariole structure in Coleoptera, Lepidoptera and
Diptera, each oocyte is accompanied by a number of
trophocytes which together form a single egg-chamber?,
According to VERHEINZ there are 15 trophocytes and a
single oocyte in each egg-chamber of most flies belonging
to the superfamily Muscoidea. Tsetse flies belong to this
group. Recently, some confusion has arisen as to the
number of trophocytes that are contained in each egg-
chamber in tsetse flies: SAUNDERs?® has claimed that there

are only 14 trophocytes in each egg-chamber; whereas
Hacan? states that there are 15.

A further controversy relates to the mode of cell division
which produces the number of cells contained in the tsetse
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Fig. 1. Photomicrograph of a longitudinal section of a developing
oocyte of G. pallidipes. The largest cell is the cocyte (OC) at the
posterior end of the egg-chamber; the rest of the egg-chamber is
occupied by 7 large trophocytes (NU) and small cells (star) which
form a central column in the chamber; these small cells are derived
from the follicular cells (FO) which envelop the entire egg-chamber.

The arrow indicates the position of a ring-canal. Anterior to the
chamber is the germarium (GA). About X 270.

Fig. 2. Photomicrograph of a section through a ring-canal (arrow)
between 2 adjacent trophocytes (NU). Note the projecting rims of
the canal. About x 1500.
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Fig. 3. (a) A diagram of a ring-canal (arrow) between a trophocyte (NU) and the oocyte (OC). The section from which the diagram was made
went obliquely through one half of the ring-canal, the portion within the oocyte. About x 450. (b} A high-magnification drawing to show
the structure of the ring-canal (half of it).

and other muscoid egg-chambers, where 4 successive cell
divisions of the original cystoblast produce the oocyte and
its accompanying trophocytes. It is claimed that in the
tsetse fly, Glossina morsitans, 8 daughter cells arise by
oogenesis in the germarium and then descend to the
vitellarium; one of these becomes the definitive oocyte,
while the other 7 divide once more to form the 14 tropho-
cytes in the egg-chamber® On the other hand, in the
fruitfly, Drosophila melanogaster, all the 8 daughter cells
divide once again while still in the germarium to form 16
cells, one of which will be the future oocyte when the cells
eventually descend into the vitellarium 8,

The problem has been re-examined by histological
methods using Carnoy-fixed, paraffin-imbedded ovaries
of G. pallidipes.

Serial sections of 5-7 u thickness have revealed that
there are 15 trophocytes and a single oocyte in each egg-
chamber of the tsetse fly. These cells are all interconnected
by a series of ring-canals (Figures 1 and 2) of definite size
that are arranged in a precise manner. In a mature egg-
chamber, the ring-canals are about 8-10 u in diameter;
at the 16-cell stage within the germarium, the ring-canals
are only about 3 p in diameter. This size difference in
ring-canals is in keeping with the enormous growth of the
16 cells once they have reached the vitellarium (Figure 1).
The 16 cells within the egg-chamber are closely adherent
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Fig. 4. A schematic diagram of the disposition of all the cells of an
egg-chamber of G, pallidipes including their ring-canal interconnec-
tions, based on serial sections. 1, the oocyte; 2-16, trophocytes.
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Fig. 5. A schematic model of the cell divisions that result in the
16 cells of a tsetse-fly egg-chamber and its ring-canals. The numerical
numbering follows that in Figure 4; the alphabetical numbering
indicates A, first cell division; B, second division; C, third division;
and D, fourth division. The sizes of the cells in the diagram give an
{exaggerated) indication of the size differences between the various
cells of the egg-chamber towards the end of the yolk-deposition
stage.
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to each other, and each ring-canal is simply a short tube
projecting into the 2 adjacent cells (Figures 2 and 3).

There are in all 15 such ring-canals in each egg-chamber.
Two cells (including the oocyte) have 4 ring-canals, 2 cells
have 3, 4 cells have 2, and 8 cells have 1 ring-canal each
(Figure 4). Taking into consideration this very precise
location of ring-canals, and the suggestion that ring-
canals are a result of arrested cytokinesis®?, a model has
been constructed to indicate the manner in which the
cells comprising the egg-chamber may have been derived
by mitosis (Figure 5). It is clear then that the 16 cells arise
from the division of all the 8 third-generation cells.

It is not certain what the function of the ring-canals is
in insect egg-chambers. There is some suggestive evidence
that cytoplasmic contents flow through this canal: (1) cyto-
plasmic contents apparently stain similarly on either side
of a ring-canal®; (2) large or distinctive cytoplasmic
organelles are often seen within the canal?-?; and (c) radio-
autographic studies of the incorporation of injected triti-
ated uridine demonstrates that the labelled RNA appears
in the cytoplasm adjacent to a ring-canal before it is noted
in the cytoplasm of the adjoining celll®. However, the
intercommunication through ring-canals and the manner
in which this is regulated has still to be unequivocally
demonstrated .

Zusammenfassung. In der Ovariole der Tsetsefliege
werden 15 Trophozyten und eine Oozyte festgestelit, die
in wohlgeordneter Weise durch 15 Ringbildungen mitein-
ander verbunden sind. Eine Anordnung, welche die Re-
konstruktion der vorausgegangenen Mitosen dieser 16
Zellen méglich macht.
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COGITATIONES

Chromosomes and Systematics of some North American Species of the Genus Marmota (Rodentia:

Sciuridae)

The North American members of the genus Marmota,
the marmots, were last revised by A. H. Howrrrl. He
recognized 3 groups of species: the woodchuck, M. monax
(Linnaeus); the yellow-bellied marmot, M. flaviventris
(Audubon and Bachman); and the hoary marmot group,
consisting of the hoary marmot, M. caligata (Eschscholtz),
the Olympic marmot, M. olympus (Merriam), and the
Vancouver Island marmot, M. vancouverensis Swarth.
Subsequently, a new form was described 2 from the Brooks
Range of northern Alaska as a race of the hoary marmot,
M. c. broweri Hall and Gilmore. ELLERMAN? retained
these latter forms in the caligata group, and added the

black-capped marmot, M. camischatica (Pallas), of eastern
Siberia to it. He then went further4 submerging the entire
caligata group within the M. marmota group, which as he
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