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The corpora allata (CA) of adult female cockroaches, including Blattella
germanica (Gadot et al., 1989a,b), synthesize juvenile hormone-|l| (JH-l) in a
precisely regulated cycle which corresponds to the ovarian cycle. The brain, the
ovary and the ootheca have been implicated as the main sources of regulatory
factors which modulate the activity of the CA (Tobe and Stay, 1985). In Nauphoeta
cinerea and Diploptera punctata, the maturing ovary activates the CA af the
beginning of the first ovarian cycle, while the mature ovary (just before
ovulation) has an inhibitory effect on JH-III synthesis (Lanzrein et al., 1981;
Rankin, 1989). Herein we examine the role of the ovary in modulating CA activity
in B. germanica.

Insect rearing, the radiochemical in vitro assay of JH-Ill synthesis and the
chemicals used are described elsewhere (Gadot et al., 1989b). Ovariectomy was
performed on early last instar nymphs. Newly-emerged ovariectomized females were
placed daily with mature males until mating was observed: thereafter, each mated
female was housed with two males.

The onset of receptivity in ovariectomized females, determined by their
readiness to mate, was less synchronized than in intact grouped females: only
53.7% of 162 ovariectomized females mated by day 7, as compared with more than
95% of intact grouped females; most females in both groups mated between days
5-7. The rest of the ovarlectomized females became receptive and mated at
different ages. Because sexual receptivity in intact B. germanica females is
related to CA activity, and mating has no effect on oocyte development and JH-IlI
synthesis {Gadot et al., 1989a), these results suggest that the population of
ovariectomized females may be more asynchronous with regard to CA activity.
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The activity of the CA of ovariectomized females that refused to mate was
compared fo that of females that mated on day 6-7 (Fig. 1A). While the CA of
unmated {non-receptive) females exhibited low activity at all ages, the CA of
mated females exhibited a cyclic pattern of activity. The rates of JH-III
synthesis of active CA from ovariectomized females are similar tc those of active
CA from intact females (compare Fig. 1 and data in Gadot et al., 1989a,b).
However, the cyclic pattern is different in the two cases, since in intact
grouped females peak activity of the CA is on days 5-8 (when basal oocyte length
is 1.5-2.2 mm); by day 9 (ovulation) the CA are inactivated and they resume
activity after the ootheca is dropped (Gadot et al., 1989a).

The cyclicity of JH-II synthesis by CA of ovariectomized females was
confirmed by comparing the rates of JH-IIl synthesis between females which mated
normally (on day 6-7) and females which mated later (on day 11 to 19, Fig. 1B).
The onset of sexual receptivity proved to be a better predictor of CA activity
than chronological age. The CA of individual ovariectomized females were
activated at different ages, but once activated, the activity of CA in different
females increased and decreased in a similar pattern.
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Fig. 1: Juvenile hormone-lIl synthesis rate, assayed by the in vitro release
rate of radiolabeled JH-1Il (Gadot et al., 1989b) in CA of ovariectomized
females: (A) in relation to chronological age in mated and non-receptive females
that refused mating; and (B) in relation to onset of sexual receptivity, assayed
by days after mating. Each bar represents the mean + SEM of 4-9 females. Means
with different letters differ significantly from each other (Duncan's Multiple
Range Test, p<0.05).



JH Synthesis in Ovariectomized Blattella 323
—~ 2.6

”E A——Aaintact, mated
2 O—2~0O ovariectomized, mated o
T 221 o ovariectomized, unmated /l
o
2 o—9
> 1.84 /I
] Ts
= A
2 8 ¢
o 1.4+t
>
(=)
% 1.0+
o T
~——-A———-A
0.6 t 1 + t t } t } ¢
12 16 20 24 28
AGE (days)

Fig. 2: Corpus allatum volume of intact and ovariectomized females in
relation to age. Intact females were mated on day 6, and ovariectomized females
as described in Fig. 1. Each point is the mean + SEM of 8 individual glands.

The effects of ovarigctomy in B. germanica are similar to those reported in
two other cockroach species, Leucophaea maderae and Periplaneta americana, in
which the CA of ovariectomized females exhibit varying levels of activity
(Scharrer and von Harnack, 1961; Weaver, 1981). However, while in L. maderae
histological and ultrastructural evidence suggests hypertrophy, accompanied by
transient hyperactivity of the CA (Scharrer, 1978), in P. americana only low to
moderate rates of JH-1II synthesis in vitro are exhibited by CA of
ovariectomized females (Weaver, 1981). In both cases, no cyclicity of CA activity
in ovariectomized females was apparent. Our combined data from all B. germanica
females would show a similar pattern, except that high-activity CA from
ovariectomized females have the same rates of JH-lIl synthesis as active CA of
intact females. However, by using mating as an indicator of physiological stage,
we support the hypothesis of lack of population synchrony among ovariectomized
females.

These data suggest that the ovaries are not required in B. germanica for
full activation of the CA or for their subsequent inhibition, although they
clearly accelerate CA activation and synchronize cyclicity in the population.
This is in contrast to the effects of ovariectomy in N. cinerea and D. punctata,
which prevents the activation of the CA (Lanzrein et al., 1981; Stay et al., 1983).
In these two species, the inactive CA of ovariectomized females, nevertheless
increase in volume with age (Lanzrein et al., 1981; Tobe et al., 1984).
Similarly, the CA of ovariectomized B. germanica continued to increase in volume
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through day 28 and did not exhibit the normal cycle of volume changes (Fig. 2).
Low-activity CA of ovariectomized unmated females also increased in size and on
day 28 were as large as high-activity CA of intact females. Thus, the ovary may
modulate developmental changes independently of its effects on overt CA activity,
and may have different effects on each process even in closely related species.
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