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ULTRASTRUCTURE OF THE OVARY OF DERMATOBIA HOMINIS
(DIPTERA: CUTEREBRIDAE)} — llIl. GONIAL CELL DEGENERATION

V. N. D. P. SECCO; E. A. GREGORIO; L. A. TOLEDO & E. LELLO

Instituto de Biociéncias, UNESP, Campus de Botucatu, 18618-000 Botucatu, SP, Brasii

We studied the ultrastructural aspects of pre-pupae and pupae ovaries of Dermatobia hominis.
Physiological degeneration of gonial cells was observed.: (a) after the ovarioles differentiation,
in the oogonia residing in the apical region of the ovary; (b) at the beginning of vitellogenesis,
in the cystoblasts close to the terminal filament. The significance of gonial cell degeneration was
correlated with the physiological changes which occur in the ovary during development.
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The earlier phases of the ovary develop-
ment 1n 1insects have not been thoroughly stud-
ied. The authors working on this subject are
mor¢ interested 1n the main processes, the dif-
ferentiation of the oocyte-nurse cell complex
and the vitellogenesis (King & Aggarwal, 1965;
King et al., 1968; 1982; King, 1970, 1975;
Mathew & Rai, 1976; Rousset, 1978; Mohanty,
1981; Bilinski, 1983). However, the knowl-
edge of ovarian morphology prior to these
events would give a better understanding of its

physiology.

Ultrastructural studies of the ovary of
Dermatobia hominis during the 3rd larval in-
star (Gregorio et al., 1990a) showed that the
gonial cells are scattered among the interstitial
somatic cells all over the ovary. Ovarioles dif-
ferentiation and the origin of its tunica propria
was observed in 4-days old pre-pupace (Gregorio
et al., 1990b). Continuing these studies we are
now presenting the physiological degeneration
of the gonial cells in two moments of the

ovarian development in . hominis.
MATERIALS AND METHODS
Pre-pupae and pupae of D. hominis were

dissected in insect saline solution under ste-
reomicroscope. The ovartes were fixed in 2.5%

Supported by FAPESP (Proc. 84/2979-0; CNPq (Proc.
300755/85-BM) and FIPEC (Proc. 1483/4).

- Received 2 December 1991,
Accepted 22 January 1992,

glutaraldehyde in 0.1 M buffer phosphate pH
7.3, post fixed 1in 1% osmium tetroxide in the
same buffer, dehydrated in acetone and em-
bedded in Araldite, The ultrathin sections were
analysed under transmission electron micro-
scope.

RESULTS

Gonial cells degeneration was observed 1n
two well defined periods of the ovary develop-
ment:

Immediately after ovariole differentiation:
from the 4-day old pre-pupae on, as the ova-
rioles were defined, most of the remainning
cogonia at the aptcal region of the ovary
showed different degrees of degeneration, Some
of them exhibited just an increase in the cyto-
plasmic electron density and others besides
presented nuclear alterations; these cells were
surrounded by cytoplasmic processes of the
neighbour interstitial somatic cells (Fig. 1A).
Completely degenerated gomal cells were also
observed inside cytoplasmic somatic cell vacu-
oles (Fig. 1B). In 7-day old pupae all the apical
oogonia were in the final steps of degenera-
tion, and they appeared as electron dense
material inside huge irregular vacuoles (Fig.
2A). In 9-day old pupae these vacuoles were
ocasionally found and the interstitial somatic
cells had typical autophagic ones (Fig. 2B).

At the beginning of the vitellogenesis: 1n
the ovary of 17-day old pupae, the cystoblasts
close to the terminal filament, presented an
imcrease in the cytoplasm electron density
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Fig. 1: A — apical region of the ovary in 4-day old pre-pupa. Oogonia surrounded by interstitial somatic cells,

exhibiting either the usual morphology (double arrow) or an increase in the cytoplasm electron density (arrows);
vacuoles (V) containing complete degenerated cogonia. X 5900. B — apical region of the ovary in 5-day old pre-
pupa. Vacuoles (V) with cogonia dcbris into the interstitial somatic cells. X 6900,
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Fig. 2: A — apical region of the ovary in 7-day cld pupa. Interstitial somatic cells presenting many vacueles (V)
with cogonia debris. Tunica propna (IP). X 5000. B — apical region of the ovary in 9-day old pupa. Autophagic
vacuole (AV) into the interstitial somatic cell. X 15600.
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Fig. 3: A - apical region of the ovariole in 17-day old pupa, exhibiting the terminal filament (TF) and degenerated
cystoblasts {DDCy) at the apical region of the germarim. X 3200. B — apical region of the ovariole in 17-day old
pupa. Somatic cells with huge vacuoles containing degenerated cystoblasts (DCy) and cellular debris (arrows).

Tunica propria {(TP). X 3900.

(Fig. 3A). Two days later these cells were
detected inside the somatic cells vacuole show-
ing different degrees of degeneration (Fig. 3B).

DISCUSSION

Gomial cell degeneration observed mn the
ovary of [} hominis 1s a physiological event

related to the modifications of these organs
during development,

In the larval peniod, oblong somatic cells

wcere observed partially separating the ovary
tn apical and basal regions; gonial and somatic
interstitial cells were scattered 1n both regions
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(Lello et al., 1984, 1985; Gregorio et al.,
1990a). The intense degenerative process ob-
served 1n the apical region of the ovary starts
on 4-day old pre-pupae. The oogonia are the
first affected cells and this event 1s coincident
with the formation of the ovanoles and its
tunica propria. We believe that this tunica
propria scparates the ovary in two portions
permiting two different micro enviroments, The
gonial cells 1in these regions would receive
different type and/or quantities of stimulus,
thereafter showing different behaviour: cells
from the apical region degenerated and the
ones from the basal portion developed in
cytoblasts. The final digestion of these oogo-
nia 1s carried out by the interstitial somatic
cells; they show huge vacuoles containing
gonial cell debris in 7-day old pupae. Around
the 9th day of pupation when apparentely
oogonia digestion 1s over, the somatic cells
from the apical region of the ovaries start them-
selves to degenerate as they present autophagic
vacuoles.

Dermatobia hominis has polytrophic
meroistic ovaries and the vitellogenesis starts
in the basal cysts of the germarium (Lello et
al.,, 1985). We observed in 17-day old pupae
a second wave of gomal cell degeneration
affecting the cystoblasts close to the terminal
filament. This phenomenon is concomitant with
the initiation of vitellogenesis. In principle,
vitellogenesis could be iniciated in the devel-
oped oocyte by the availability of blood
vitellogenin (Telfer & Kulakosky, 1984) and
by the adquired competency of the cocytes to
single out this protein from the haemolymph
(Roth et al., 1976; Giorgi, 1979). It 1s also
known that the synthesis and uptake of
vitellogenin are triggered by juvenile hormone
in the haemolymph (Sakurai, 1977; Giorgi &
Macchi, 1980; Jowett & Postlethwait, 1980:;
Rankin & Jackle, 1980) and that the ecdysone
and ecdysteroids may also play a role in these
processes, as it was shown in many Diptera
(Hagedorn et al., 1975; Postlethwait & Han-
dler, 1979; Huybrechts & De Loof, 1981,
1982). There 1s no information on the endo-
crine regulation of the D. hominis ovary de-
velopment. We believe that the hormonal con-
trol 1s responsible for both, the iniciation of
vitellogenesis and the degeneration of the api-
cal cystoblasts. The significance of cystoblast
degeneration may be related to the life cycle
~of this species. The adult phase of D. hominis
is of short duration just for reproduction:
matting occurs few hours after the emergence

of adult and the female starts ovoposition two
days later (Banegas & Mournier, 1967). There-
fore, the less developed cystoblasts that would
have no time to complete their oogenesis will
degenerate,
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