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The corpus allatum (CA) of the female German cockroach
shows cyeclic changes in both size and juvenile hormone III
(JB III) bicsynthesis during the gonotrophic cycle (Gadot et
al., 1989). The increase in CA volume during oocyte
maturation has been considered mainly due to increases in
both cell number and cell size (Cassier, 1979; Tobe and
Stay, 1985). To date, the number of nuclei in the CA has
been estimated from sections of fixed thickness in fixed
organs (Scharrer and von Harnack, 1958; Szibbo and Tobe,
1981; Tobe et al., 1984). Since nuclear size and shape vary
with different developmental stages of the CA during the
gonotrophic cycle in Diploptera punctata (Johnson et al.,
1985) and other insects (Cassier, 1979), nuclear counts from
sections may under- or over-estimate the total number of
cells. The size of CA cells is usually presented as the
nucleocytoplasmic ratio in fixed glands (Engelmann, 1957).
We report on changes in number and size of CA cells of
Blattella germanica during oocyte maturation by direct
measurements of enzymatically dissociated cells.

Whole-mounts of partially dissociated CA monolayers
(Fig. 1A) provided counts of the absolute number of cells in
individual CA. Cell nuclei in the monolayer were intact and
evenly distributed without overlap. Some nuclei were larger
than othars, especially in CA from females with mature
occytes. In contrast to reports of significant increases in
CA cell pumber during oocyte maturation in D. punctata
(8zibbo and Tobe, 1981; Tobe et al,, 1984), cell number did
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Fig. 1. (A) A whole-mount monolayer of CA cells. The CA from
a day 0 female were desheathed by incubation with 0.1%
collagenase, stained with 0.01% crystal violet in 0.1 M
citric acid and then spread into a cell monolayer under a
cover slip. (B) CA cells (from high-activity CA of day 6
grouped virgin females) in suspension. Individual CA were
partially digested with 0.1% trypsin in cockroach saline and
dissociated by vortexing. Bars = 10 .

not increase during this period in B. germanica. Cell number
(mean + SEM) per CA was 1927 + 52 (n=12) on day 0, 2029 + 63
(n=8) on day 3, and 2013 + 68 (n=8) on day 6. Clearly, these
changes in cell number do not account for the increase in CA
volume and JH-III biosynthesis during oocyte maturation.

Changes in CA cell size during the period of ococyte
maturation were directly measured in cell suspensions
following enzymatic dissociation of freshly excised CA.
Cells were randomly chosen by a hemocytometer grid and their
maximum diameter was measured as an indicator of cell size.
Dissociated CA cells were usually globular in suspension
(Fig. 1B) and cell sizes from each of three age groups were
normally distributed (Fig. 2). Cell diameter increased
significantly during the period of cocyte maturation from a
mean value of 8.9 + 0.1 pm on day 0 (oocyte length < 0.5 mm)
to 11.7 + 0.2 pm on day 6 (cocyte length 1.6-1.9 mm) and to
12.7 + 0.2 ym on dag Aoocyte length 2.0-2.1 mm). Corpus
allatum volume (x10 ) increased from 0.87 + 0.06 (n=8)
to 1.22 + 0.05 (n=12) and to 1.63 + 0.09 (n=16) during the
equivalent period. The pattern of increase in cell size in
relation to oocyte length was similar to the increase in CA
volume and JH-III biosynthesis.
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Using the radiochemical assay for JH-III biosynthesis
in vitro, during a 4 h incubation dissociated CA cells
incorporated L—[methyl—3H]methionine into JH-III at rates
comparable to intact glands (2.16 + 0.19 and 2.77 + 0.22
pmol/hr/gland, respectively). HPLC analysis confirmed that
JH~III was the only JH produced by these dissociated cells.
Since methionine can not be utilized by homogenized CA for
JH biosynthesis (Schooley and Baker, 1985), it is not
plausible that released enzymes from disintegrated cells
would account for this activity. These results indicate that
the dissociation procedure did not impair the JH-III
biosynthetic activity of CA cells and that the basal lamina
and intercellular junctions between CA cells of adult female
B. germanica are not required in the biosynthesis of JH-III,
at least in short-term incubations.

In conclusion, we demonstrate methods to directly
determine cell number and cell size in the CA. Total cell
number in the corpora allata of B. germanica adult females
does not increase as juvenile hormone synthesis and CA
volume increase during oocyte maturation. Rather, cell size
increases significantly during this period. Thus, Ca
activation in the first ovarian cycle of this species is
associated mainly with an increase in cell size with minoxr
changes in cell number. In addition, we demonstrate, for the
first time, de novo synthesis of JH-III in a suspension of
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Fig. 2. Distributions of cell diameters during oocyte
maturation. Each distribution was generated from a sample of
10 cells per gland from B8 different glands taken from 4
insects.
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CA cells, which has important implications to future
preparation of primary cell cultures.
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