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Although some studies report general descriptions on the
morphological organization of the ovary in anurans (COSTA et
al. 1998, CABADA et al. 1996, ROCA & ECHEVERRÍA 1996, DUELLMAN

& TRUEB 1994, HERMOSILLA et al. 1986, PANCHARATNA & SAIDAPUR

1985, RASTOGI et al. 1983, NINA & DEL PINO 1977, LOFTS 1974,
DUMONT 1972), the information on this issue is scarce for spe-
cies of the Hylidae family (OLIVEIRA & ANDRADE 1999, DEL PINO

1989, DEL PINO et al. 1986). The gross structural reproductive

system of the S. fuscovarius were analyzed and described for
the ovary and fat bodies (OLIVEIRA & ANDRADE 1999) and ovi-
duct (OLIVEIRA & ANDRADE 1997). However, the inner morpho-
logical characteristics of the majority of these animals, espe-
cially those inhabiting the neotropical regions, are not com-
pletely known. This paper aims at describing some histologi-
cal characteristics of the ovarian germinative cell types of S.
fuscovarius.
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ABSTRACT. This paper describes morphological characteristics of the ovarian germinative cells of the Scinax
fuscovarius (Lutz, 1925). The ovary is organized in primordial germinative cells (oogonia) and follicular structures
(ovarian follicle) – oocytes surrounded by follicular cells. Oogonia: their nests are peripherically localized,
containing cells with large and oval nucleus. Oocytes I: basophilic cytoplasm; the spherical nucleus presents few
nucleoli, one or two; the follicular cells (one tenuous layer) surround these previtellogenic cells. Oocytes II: the
cell is larger and the cytoplasm becomes more basophilic; the nucleus presents few nucleoli and contains many
chromosomes in the periphery (beginning the perinucleolar stage). Oocytes III: the cytoplasm acquires an
intense acidophilia; the peripherical region of cytoplasm is filled with yolk and the internal region has no yolk
at all; pigment synthesis begins; the follicular envelope presents three tenuous layers: an inner acellular (vitelline
envelope) and two cellular layers (follicle cells). Oocytes IV: a characteristic of this stage is the differentiation
between the animal and the vegetal poles; the nucleus in the animal hemisphere and the pigments give the
oocyte a color dark brown; the vitellogenesis is intense and the yolk occupies the whole cytoplasm.
KEY WORDS. Oocytes, oogonia, ovary, pigment, vitellogenesis.

RESUMO. O estudo apresenta algumas características histológicas das células germinativas ovarianas de Scinax
fuscovarius (Lutz, 1925) após análise com colorações pelo H/E e Tricrômico de Mallory. O ovário apresenta as
células germinativas primordiais, as ovogônias, as quais passam por uma citodiferenciação e, juntamente com
células somáticas associadas, constitui estruturas foliculares, os folículos ovarianos, que são os ovócitos envolvi-
dos por células foliculares. Ovogônias: formam ninhos perifericamente localizados, contendo células com núcleo
grande e oval associadas com uma única célula folicular. Ovócitos I: o citoplasma é discretamente basófilo; seu
núcleo é esférico e apresenta poucos nucléolos, geralmente se observa um ou dois; as células foliculares se
apresentam em uma camada (epitélio pavimentoso simples) que circunda a célula germinativa em estado pré-
vitelogênico. Ovócitos II: a célula é maior que a anterior e o citoplasma torna-se mais basófilo; o núcleo
apresenta raros nucléolos na periferia e muitos cromossomos constituindo arranjos irregulares, é quando se
inicia o estádio perinucleolar. Ovócitos III: o citoplasma adquire intensa acidofilia; a região periférica do citoplasma
é preenchida por inclusões vitelínicas que ainda não ocorrem na região interna; inicia-se a síntese de pigmentos;
o envoltório folicular apresenta três camadas: uma interna acelular (envoltório vitelínico) e duas camadas de
células foliculares. Ovócitos IV: uma característica deste estádio é a diferenciação entre o pólo animal e o
vegetal; o núcleo ou vesícula germinativa se desloca para o hemisfério animal e os pigmentos conferem uma cor
marrom escura; a vitelogênese é intensa e o vitelo ocupa todo o citoplasma.
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MATERIAL AND METHODS

Five adult females of S. fuscovarius (Amphibia, Anura,
Hylidae) were collected in the Research Sector in Nourishment
of Aquatic Organisms at UNESP (22º59’S, 48º25’W, Botucatu,
São Paulo State, Brazil). The animals were obtained at the time
of reproductive activity of the species, through night incur-
sions from of October to December, 1992 (one exemplar in
October, two in November and two in December). As soon as
they were captured, the individuals were anesthetized with
ether, sacrificed and sent to the morphological analysis.

The animals were dissected through median incision and
the reproductive system organs were exposed to the dropping

of the Bouin solution “in situ”. From these animals, small frag-
ments of the ovaries from the middle region (0,5 cm2) were
fixed in Bouin (20 h), washed and transferred to a 70% alcohol
solution. The material was sent to go through the histological
routine (RIBEIRO & LIMA 2000) for dehydration, clarification, and
embedded in paraffin. From this material, slits of 6 µm were
obtained to subsequent coloration with H/E and Trichromic
of Mallory, analysis of the structures, and documentation in
light microscopy (Zeiss-Jenaval).

The specimen used were fixed in 10% neutral formalin
and preserved for other descriptions and as proof material. Three
samples were placed in the Herpetological Collection of the De-
partment of Zoology, IBILCE/UNESP-SJRP (5966, 5967 and 5968).

Figures 1-5. Ovarian germinative cells of the S. fuscovarius (H/E); (1-3) NEST of oogonia (Og) with associated follicular cells (f) and
oocytes I and II with peripherically condensed chromosomes (c). In the cytoplasm of oocyte II the yolk nucleus or Balbiani body (B) can
be identified; (4-5) oocytes III and IV with central nucleus showing numerous nucleoli distributed throughout the nucleoplasm. In the
animal hemisphere of the oocytes IV the pigmentation is intense (arrow). A large number of yolk granules and globules can be noticed
in this phase.
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Figures 6-14. Ovarian germinative cells of the S. fuscovarius (Tricromic of Mallory): (6) oocytes II with associated follicular cells still flat
(arrow), the cytoplasm is strongly basophilic and homogenously granular; (7-8) later oocyte III with accumulation of yolk and the
pigments (p) are uniformly distributed; (9-11) the follicular envelope of the oocyte IV presents the follicle layers (f) and vitelline
envelope (ve). The outer follicular layer presents blood vessels (v). The pigments give the oocyte a color dark brown and the yolk
occupies the whole cytoplasm;  (12,-14) the contour of the nucleus is irregular and presents prominent nucleoli (n) of different sizes.
The perinuclear cytoplasm (arrow) with projections into the nucleus presents granular material. Some large nucleoli containing vacu-
olated areas remain near the highly folded nuclear envelope.
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RESULTS AND DISCUSSION

The S. fuscovarius ovaries are lobulated organs covered
with a tenuous and transparent ovarian capsule. In the ovaries
there are different types of germ cells. The fat bodies are struc-
tures constituted of digitiform prolongations joined to the cra-
nial edges of the gonad. Both structures, ovaries and fat bodies,
were anatomically described and present great morphological
changes during their reproductive cycle (OLIVEIRA & ANDRADE

1997). In addition, the gonad is composed of primordial germi-
native cells, oogonia, and follicular structures (ovarian follicle)
– oocytes in different phases of maturation surrounded by lay-
ers of follicular cells. As previously described (OLIVEIRA & ANDRADE

1997), among these ovarian follicles there is a scarce loose con-
nective tissue responsible for the sacular aspect of the organ.

The morphological analysis of the germinative lineage
revealed distinct cell types: Oogonia, Oocytes I, II, III and IV.
The oogonia are arranged in nests peripherically localized in
the ovary (Figs 1 and 2). These cells contain a scarce cytoplasm
and a large and oval nucleus with uniformly distributed chro-
matin (Fig. 2). When compared to the oogonia a substantial
increase of the cellular volume is detected in oocyte I (Fig. 1).
Its cytoplasm is basophilic and exhibits 1-2 nucleoli. The oo-
cytes II (Figs 2 and 3) is larger and its cytoplasm becomes
strongly basophilic and seems to be homogenously granular.
The nucleus presents few nucleoli and contains many chro-
mosomes in the periphery (beginning the perinucleolar stage).
The denomination perinucleolar stage can be used even though
it is more appropriate for teleost fishes (NARAHARA 1991). Also
in the cytoplasm of the oocytes II, it can be identified an aci-
dophilic juxtanuclear mass, which is referred to as the yolk
nucleus or Balbiani body (Fig. 3). Generally, one layer of folli-
cular cells still flat surrounds these previtellogenic cells as well
as those at later stages (Fig. 6). In the oocytes III (Figs 4 and 7)
the cytoplasm acquires an intense acidophilia and distinct
cytoplasmatic zones are recognized: the peripherical and in-
ternal cytoplasm. The peripherical region is filled with yolk
and the internal one has no yolk at all (centripetal deposi-
tion). The pigment synthesis begins in this phase (Fig. 7). The
contour of the nucleus is more irregular and nucleolus contin-
ues to increase in number. The follicular envelope presents three
layers: an inner acellular (vitelline envelope) (Fig. 10), and two
layers of the flattened follicle cells (Figs 8 and 9). The distin-
guishing morphological feature of the oocytes IV is the differ-
entiation between the animal and the vegetal poles (Fig. 5).
The nucleus becomes displaced towards the animal hemisphere
and the pigments are deposited in the peripheral cytoplasm
giving it a dark brown color. The vitellogenesis is intense and
the yolk progressively occupies all of the external cytoplasm,
mainly in the vegetal pole that remains filled with yolk (Figs
9, 10 and 11). Some large nucleoli containing dense spherical
and vacuolated areas remain near the highly folded nuclear
envelope (Figs 12, 13 and 14).

The histological characteristics observed in S. fuscovarius
present similar patterns to other anurans (COSTA et al. 1998,
CABADA et al. 1996, ROCA & ECHEVERRÍA 1996, HERMOSILLA et al.
1986, PANCHARATNA & SAIDAPUR 1985, RASTOGI et al. 1983, LOFTS

1974). No apparent differences between the left and right ova-
ries were observed and the germinative cells were classified in
five stages based on their structural (size and appearance of
the oocytes) and histological characteristics. These features are
similar to the ones found in other species: Melanophryniscus
stelzneri (ROCA & ECHEVERRÍA 1996); Eleutherodactylus unistrigatus
(NINA & DEL PINO 1977) and Xenopus laevis (DUMONT 1972). Each
oocyte is encapsulated by the vitelline envelope and flattened
follicle cells. These layers are analogous and were described to
Bufo arenarum (CABADA et al. 1996) and Xenopus laevis (DUMONT

1972). The vitellogenesis is intense and the yolk progressively
occupies all of the cytoplasm. The oocyte and its nuclear un-
dergo a remarkable increase in diameters during the follicular
development, especially in the first and early second growth
phase oocytes. This linear relation between the follicle and its
nuclear diameters was described in Rana cyanophlyctis
(PANCHARATNA & SAIDAPUR 1985). The amphibians have a great
variability of modes of oogenesis (DUELLMAN & TRUEB 1994, DEL

PINO 1989, HORTON & TYLER 1982). However, the general histo-
logical characteristics in S. fuscovarius present the same basic
patterns to the majority of the Hylidae family.
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