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THE REPRODUCTIVE CAPACITY OF PANSTRONGYLUS MEGISTUS (HEMIPTERA:
REDUVIIDAE) MALES TREATED WITH PRECOCENES
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Reproductive performance including mating, semen transfer, egg production and hatching
rate were investigated in pairs of Panstrongylus megistus in which the male was treated with
either precocene Il or ethoxyprecocene 11, topically applied shortly after imaginal molt. Eighty
percent of the males were not able to mate for a period as long as 40 days after treatment. Those
males which did mate (20%) produced small spermatophores; a few (10%) were unable to
transfer spermalozoa 1o female, while the others (10%) exhibited reproductive performance
similar to that of non-treated males. The cumulative effects of the precocene on the different
stages of reproduction resulted in a drastic reduction of offspring production. The anti-allatal
compound precocene seems to inhibit successful reproduction through a corpus allatum inacti-
vation and subsequent lack of secretory activity of the male accessory glands.
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Male insect accessory secretions play an
important role in reproduction, including sper-
matophore and seminal fluid production, sper-
matozoa maintenance and activation as well
as influencing female behaviour and physiol-
ogy (Leopold, 1976). Males cannot transfer
gametes before accumulating the necessary
amount of secretion in their accessory glands.
For instance, Panstrongylus megistus males
have spermatozoa at the base of testicular
follicles before the imaginal molt (IM) takes
place (Schuetz, 1988). Movement to the semi-
nal vesicles occurs two days after emergence.
However the males are generally not able to
mate successfully before eight days after IM,
when the male accessory glands (MAG) have
accumulated a large amount of secretion prod-
ucts 1 their lumina (Regis et al., 1985). It has
been shown in many insect species that juve-
nile hormone (JH) plays a role in activation of
MAG secretory activity (Blaine & Dixon, 1973;
Herman, 1975; Gillot & Friedel, 1976). In P.
megistus (Regis et al., 1987) as well as 1n
Rhodnius prolixus (Barker & Davey, 1981),
both JH and cerebral neurosecretion are essen-
tial to MAG activity. In P. megistus, Regis et
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al. {1987) have shown that JH directly stimu-
lates the synthesis of most accessory secretion
proteins and that the synthesis of small mol-
ecules (polypeptides) possibly results from a
direct action of neurosecretory products on
MAG. In this species, MAG secretory activity
in males treated by anti-allatal compound
precocene II (PII) 1s higher than that of
allatectomized males, but the storage of secre-
tory products in MAG lumen in PII treated
males, 1s reduced to about 50% of that in
control groups (Regis et al., 1985). The
eletrophoretic pattern of PII treated male se-
cretions shows five bands, which are absent in
corpus allatum (CA) deprived males of the
same age (Regis et al., 1987).

In order to .investigate if the secretion ac-
cumulated in the MAG lumen of precocene
treated males 1s sufficient for spermatophore
production and to promote sperm transfer, re-
productive performance was evaluated by pair-
ing them with untreated females.

MATERIALS AND METHODS

Insects — P. megistus fifth instar nymphs
from our stock colonies have been used. They
were fed on Gallus sp and kept in 28 °C incu-
bator with 70-80% relative humadity.

Experimental groups — PI1 from SIGMA
was donated by Dr Marie Raabe (Paris VI Uni-
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versity) and ethoxyprecocene II (EPII) was a
gift from Dr Gerard Wyatt (Queen University,
Canada). Precocenes were diluted in acetone
and applied topicaly on abdominal tergites, 0
to 6 hr after the imaginal molt (IM) according
to the dating method established by Brasileiro
& Regis (1992). Groups of 10 to 14 pairs were
formed; male and female were kept isolated
from the emergence to the time of mating eight
days later, Males were treated with either P 11,
EP II or acetone. Each male was put together
with a female soon after they have taken their
first blood meal. They were kept together until
the end of the experiment and were fed every
10 days. Because of the precocene antifeedant
effect (Slama, 1978; Azambuja et al., 1982)
the size of the blood meal was evaluated by
weighing 20 males shortly before and after
every meal over their lifetime.

Evaluation of precocene effects — the re-
productive performance was evaluated by two
groups of parameters: (1) mating ability, 1.e.,
storage of secretory products in the MAG,
sperm accumulation 1n seminal vesicles and
mating behaviour (i1} mating effectiveness:
spermatophore elimmation by the female, pres-
ence of sperm i1n the spermathecae, egg pro-
duction and hatching rate.

Mating — male and female were observed
for 3 hr after they were put together in order
to record mating behaviour. Elimination of a
spermatophore by the female was taken as a
proof that mating had occurred.

The presence or absence of spermatozoa in
both seminal vesicles and spermathecae was
recorded by direct observation under stereo-
scopic microscope. The storage of secretory
products in MAG was evaluated as previously
described (Regis et al.,, 1985). In order to
determine the size of the CA, we used a cam-
era lucida attached to a light microscope to
drawn an outline of the organ before measur-
ing the drawn area with a planimeter. For his-
tological studies CA were kept in Bouin fixa-
tive for 2 hr, embedded in agar-paraffin and 6
um sections were stained by hematoxylin-eo-
sin.

RESULTS

Mating ability — during the first 3 hr after
being put together with a female, precocene
treated males did not mate, although control
males have mated whithin this time. In order
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to verify the occurrence of mating by sper-
matophore elimination, subsequent observations
repeated many times a day have shown that
the number of males able to copulate for a
period of 40 days after IM was very low, about
20%, 1n the groups treated by either 300 pg of
PII or 30 ug of EPII (Table). Also, in the
groups followed-up for 20 days, the ability of
acetone treated males to copulate was higher
than that of P II treated males. Furthermore,
spermatophore produced by treated males were
smaller than those from the control groups,
respectively 1.0 and 1.8 mg (Fig. 1). The data
obtained from measurement of MAG area (not
shown here) were very heterogenous, especially
In precocene treated groups where in some
males the MAG were completly empty at the
end of the experniment (Fig. 2). Spermatozoa
storage 1n the seminal vesicles examined at
dissection, do not appear to have been dis-
turbed by precocene treatment; no differences
between the groups were noticed.,

On day 20, the CA area in treated males
(80.64 = 45.73 um?) was far smailer than that
observed in contro] males (198.9 £ 60.21 um?)
and the gland outline was very irregular, On
day 40, CA area in treated males {107.2 +
91.1 pm?) was greater than that observed on
day 20. Histological studies showed that at 20
days after PII treatment, there was a signifi-
cant reduction in cytoplasm volume, the nu-
clel being very close together. On day 40 CA
parenchymal tissues were markedly invaded
by tracheae and connective tissues. Most CA
secretory cells were disrupted. Many pycnotic
nucler were seen and only in a few small sites
there were some intact cells (Fig, 3).

Mating effectiveness — In the treated group
observed for 20 days after IM, a normal amount
of semen was transferred in only one of the
seven pairs that copulated. Three males trans-
ferred a small amount of semen to the fe-
males, whereas the other three males trans-
ferred no semen at all although spermatophores
had been produced. At 40 days after IM, se-
men transfer occurred 1 most of the couples
that have copulated and only one male was not
able to inseminate the female. In untreated
insects as well as 1n acetone-treated groups,
semen transfer occumed in all the matings

(Table).

Analysis of the fecundating capacity was
based on egg hatching rate. The number of
eggs collected during 50 days after IM was
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TABLE

Mating, semen transfer, egg production and hatching rate in Panstrongylys megistus couples whose male was
treated by PlI or EPII at imaginal moult

Period of No.of Semem :
Treatment Egg/couple Hatching Nl/couple
study couples transfer

Hg/male (days) a & yes no ¢ d (%) ¢ a
EPIT 20 40 10 7 7 0 250278 34,7%28.1 80.7 9.0x135 12.8*14.7
EPII 30 40 160 2 1 1 20 59 10.0Xx12.7 90.0 1.8x 56 9S.0x12.7
PII 300 20 14 7 4 3 0 ( 0 0 {
FII 300 40 14 3 3 0 741130 253%18.0 61.5 45+12.2 21.3*20.8

— 40 13 11 11 O 16.1%*17.9 19.1*17.9 77.1 124163 14.7*16.8
acetone 20 12 8 8 0O 7.7 65 11.5% 4.3 52.6 4.0 35 6.1 22

a:total sample; . number of couple that have copulated ; ¢. mean from a. ¢ mean from b; NI: first instar nymph.

Fig. 1: spermatophores produced by Panstrongylus
megisfus males, A: control group. B: precocene I1 treated

group.

smaller in the precocene-treated groups (Table),
however the average number of eggs produced
per couple which copulated did not differ sta-
tistically from that of the control groups. EPII

Fig. 2: Panstrongylus megistus male accessory glands. A:
full, from a control male. B: empty, from a precocene-
freated male.

applied to male had no effect on egg hatching
(Table), but eggs layed by females that have
mated with Pll-treated male had a decreased
but no significative hatching rate: 61.5%,
against 77.1% 1n control.

The cumulative effects of precocenes on
the different stages of reproduction-mating,
insemination, egg production and hatching are
reflected in the number of first instar nymphs



Fig. 3: corpora allata from Panstrongylus megistus males
at 40 days after imaginal molt. A: control group. B:
precocene treated group. tr: tracheae; psc: parenchimal
secerctory cell; pn: picnotic nucler.

produced per couple n the different groups
(Table). In 20-days-expenments, PII treated
group did not produce offspring whereas ac-
etone trcated group produced a mean number
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BLOGE INGESTED Iwmyp!

BLOCD MEALS

BControi [JEthoxyprecocens “*number of surviving males

IFig. 4: amount of blood ingested per blood meal, every 10
days, by untreated and ethoxyprecocene treated
Panstrongylus megistus males during adult lifetime,

of four first instar nymphs per couple. In 40-
days-expeniments a marked reduction of the
offspring production was noticed. In EPII
treated group {30 pg), production of nymphs
from eggs collected over 50 days was only
14.5% of the control production, 1.e. 1.8 first
instar nymphs per couple in treated group,
while control couples produced an average of
12.4. Nevertheless, analysis of the data from
only those treated couples where mating and
insemination had normally occurred, shows that
nymph production was similar to that n the
control group.

In order to investigate the possible effects
of precocene on food intake, two groups of 10
couples were formed using treated or non-
treated males. Blood meals stze was determined
by weighing the males shortly before and after
every blood meal duning their lifetime,

The average amount of blood ingested by
precocene treatcd males (134.82 + 27 mg of
blood/male/meal) throughout their hifetime did
not differ from that of control males (144.59 +
31.67 mg) (Fig. 4). Nevertheless, treated males
survived only an average of 82.5 + 41.1 days
while untreated males 102.6 £ 50.2 days.

DISCUSSION

It has been reported for some insect spe-
cies that disturbances in mating behaviour af-
ter precocene treatment result from lack of a
pheromone, whose production 1s JH dependent
{Judson et al., 1979; Chang & Hsu, 1982;
Baldellou et al., 1984). Very little information
1S available about pheromones in triatomine
bugs. Neves & Paullini (1981) have suggested
for P. megistus and Triatoma infestans that
both male and female produce a sex phero-
mone, but no information about its endocrine
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regulation is available. Therefore, the data on
this subject does not allow us to attnibute the
effects of precocenes on mating to interfer-
ence with production of a sex atractant,

In addition, the lack of pheromone could
neither explain the occurrence of mating with-
out semen transfer, nor the small size of sper-
matophore produced by the few males which
were able to copulate. These effects seem rather
to be due to the low secretory activity of MAG
in treated males. We have previously shown
that precocene causes a strong reduction in the
storage of secretory products in the MAG (Regis
et al,, 1985, 1987). The severe structural
changes observed in CA tissues confirm the
action of precocene on JH production in treated
males. The histological disturbances observed
in this study are similar to those described by
Unnithan et al. (1977) in PII treated Oncopeltus
Jasciatus.

The average number of eggs laid per fe-
male, in both PII and EPII treated groups, was
lower than that in control groups. This reduc-
tion 1s due to the fact that some females re-
mained virgins although they have been kept
with treated male for 20 or even 40 days. It is
known that in Trniatomine egg laying rate of
virgin females 1s lower than that of mated
females (Davey, 1965; Furtado, 1977; Regis,
1979; Brasileiro, 1982), The egg laying rate of
those treated couples, tn which copulation did
occur was not different from the control, There-
fore, the reduced egg laying rate of the treated
groups seems to be a consequence of the lack
of copulation,

Another effect of the precocene treatment
was reduction in the egg hatching rate. The
lack or decrease of some MAG product related
to sperm activation and/or its maintenance In
the spermathecae could be responsible for this
effect. Unfortunately, there is no knowledge
available about this probable function of the
accessory secretion in Tnatomine bugs,

The cumulative effects of precocene on
mating, egg laying and hatching rate resulted
in 2 marked disturbance of the reproductive
performance reflected in a drastic decrease of
offspring production. These data show a role
of JH on male reproduction on the regulation
of MAG activity and also indicate that some
important functions of the male accessory prod-
ucts in Triatomine bugs remain to be eluci-
dated.

Analysis of the data gathered from each
couple indicates that males treated with the
same precocene dose, can respond in three
different ways: (a) the majority (80%) 1s un-
able to copulate; (b) some males (10%) can
mate but they produce small spermatophores
and transfer few or no sperm; (c) reproductive
performance of some males (10%) remains
quite normal. Therefore some males appear to
be non-sensitive to precocenes, while others
show different degree of sensitivity. Different
sensitivity to precocenes has been found in
most of the heterometabolous species studied
(Bowers & Aldrnich, 1980; Pener, 1987). All
the Reduviidae species studied, as R. prolixus
(Tarrant & Cupp, 1978), T. infestans (Jurberg
et al., 1986}, T. dimidiata (Tarrant et al,, 1982),
P. megistus (Brasileiro, 1987) are, 1n different
rate sensitive to precocenes. Our results show
that in P. megistus also there are different levels
of individual sensitivity. They allow us to
determine that a decrease on MAG activity
after precocene treatment can have some con-
sequences on reproductive performance. The
reproductive performance in treated groups was
drastically reduced. Treated and untreated
males were able to ingest a similar amount of
blood, discarding the possibility that lack of
food could be responsible for the effects ob-
served on reproduction. The results also allow
us to discard any interference of the solvent
used (acetone). Despite the fact that absence
of JH in adult males does not affect sperm
production, this hormone plays an important
role on male reproductive capacity regulation.

Precocious metamorphosis and sterilization
of adult females after exposition to precocenes
have been reported 1in several insect species,
including Triatomine bugs (Azambuja & Gar-
cia, 1991). Our present data on P. megistus
show that those allatotoxins can induce stenl-
1ization of adult males as well,
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