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The order Siluriformes is greatly diversified, encompass-
ing more than 35 families, ca 446 genus and 2867 species (NELSON

2006). The species of this order occurs in the tropical region,
especially in South America, Africa and Southeast Asia (DE PINNA

1998). Several species of economic interest such as
Pseudoplatystoma coruscans (Spix & Agassiz, 1829) and P. fasciatum
(Linnaeus, 1766) belong to this order. Recently, the morphol-
ogy of their reproductive system has been studied, in several
works that provided basic information to the understanding of
the different reproductive strategies, characteristics for phylo-
genetic analysis, and information to be applied to aquiculture
(BRITO & BAZZOLI 2003, ROMAGOSA et al. 2003, BATLOUNI et al. 2006).
The family Pseudopimelodidae is only found in South America
and is still recognized as one of the less studied families of fresh-
water Neotropical catfish. Lophiosilurus alexandri Steindachner,
1877 is a sedentary fish, native of the São Francisco river basin,

commonly known as “pacamã”. It preferentially inhabits lentic
environments, reproduces in captivity, has adhesive eggs, the
males display parental care and has economic potential for
aquiculture (SATO et al. 2003, SHIBATTA 2003). The species was in-
troduced in the Doce river basin and at the present date the
effects of this impact under the native species had still not been
studied (VIEIRA & POMPEU 2001).

Some of the families of this order have fringed testis with
cells from the spermatic lineage all along their extension; oth-
ers have seminal vesicles or accessory structures at the caudal
region that do not display spermatogenic activity and can store
spermatozoa (LEGENDRE et al. 1996). The silurifom Iheringichthys
labrosus (Lütken, 1874) has fringed testis with a cranial sper-
matogenic region, a middle portion both secretory and sper-
matogenic and a caudal region exclusively secretory (SANTOS et
al. 2001). The testis of Loricaria lentiginosa Isbrücker, 1979 are
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ABSTRACT. The gonad morphology and gametogenesis of Lophiosilurus alexandri Steindachner, 1877 from Santo
Antônio river (Minas Gerais, Brazil) were studied through anatomical and histological techniques. Examination
of the testis revealed that they were paired, fringed organs with two distinct regions: cranial spermatogenic and
caudal spermatogenic and secretory. The cranial region represents ca. 60% of the mature/maturing testis,
containing 41 to 73 fringes, while the caudal portion represents ca. 40% and contains 44 to 68 fringes. At the
cranial portion the length of the fringes was 3.70 ± 1.70 mm and in the caudal portion was 0.20 ± 0.10 mm. The
spermatogenesis was cystic, synchronic, and occurred throughout the whole extension of the seminiferous
tubules. The ovaries were saculiforms, paired organs, which present ovigerous lamellae containing cells of the
oogenic lineage. The oocytes were classified into four developmental stages according to their cytological
characteristics and the characteristics of the cell layers that surround them.
KEY WORDS. Gonads; morphology; oogenesis; Pseudopimelodidae; spermatogenesis.

RESUMO. AAAAAparparparparparelhoelhoelhoelhoelho rrrrreprepreprepreprodutorodutorodutorodutorodutor eeeee gametogênesegametogênesegametogênesegametogênesegametogênese dedededede LophiosilurusLophiosilurusLophiosilurusLophiosilurusLophiosilurus alexandrialexandrialexandrialexandrialexandri SteindachnerSteindachnerSteindachnerSteindachnerSteindachner (Pisces(Pisces(Pisces(Pisces(Pisces, TTTTTeleosteieleosteieleosteieleosteieleostei,
SilurSilurSilurSilurSilurifififififororororormes).mes).mes).mes).mes). A morfologia das gônadas e a gametogênese de Lophiosilurus alexandri Steindachner, 1877 do rio Santo
Antônio, bacia do rio Doce, Minas Gerais, foram estudadas através de técnicas anatômicas e histológicas. Os
testículos são órgãos pares, franjados e apresentam regiões cranial espermatogênica e caudal espermatogênica e
secretora. A região cranial corresponde aproximadamente a 60% do comprimento do testículo em maturação/
maduro e contém de 41 a 73 franjas e a região caudal representa 40% e possui de 44 a 68 franjas. Na região
cranial o comprimento das franjas é 3,70 ± 1,70 mm e na região caudal 0,20 ± 0,10 mm. A espermatogênese
ocorre de forma sincrônica, em cistos, e em toda a extensão da parede dos túbulos seminíferos. Os ovários são
órgãos pares, saculiformes e, histologicamente, apresentam lamelas ovígeras que contém as células da linhagem
ovogênica. Os ovócitos foram classificados em quatro fases de desenvolvimento, com base em suas características
histológicas e das camadas que os circundam.
PALAVRAS-CHAVE. Espermatogênese, gônadas, morfologia, ovogênese, Pseudopimelodidae.
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not fringed and, at their caudal region, present a diffuse secre-
tory tissue that does not form a conspicuous gland (GUIMARÃES-
CRUZ et al. 2005).

In fishes, as in other anamniotes, the unit of spermatoge-
nesis is a spermatocyst, usually referred to as a cyst. The devel-
opment of the cyst begins when a primary spermatogonium
becomes associated with a somatic cell which completely enve-
lopes the germ cell with thin cytoplasmic processes. The pri-
mary spermatogonium then divides mitotically to produce a
number of secondary spermatogonia. Spermatogonia then en-
ter meiosis to form spermatocytes. During spermatogenesis all
germ cells within a cyst are approximately at the same phase of
development. The size of the cyst increases due to the matura-
tion of germ cells, development of a lumen, as well as by growth
and differentiation of the somatic cells. Following meiosis, sper-
miogenesis ensues with the formation of spermatids. Finally, a
clone of isogenetic spermatozoa are formed (PUDNEY 2003).

The female reproductive system of some Siluriformes spe-
cies that have been studied is characterized by having paired,
elongated ovaries which communicate through the oviduct with
the urogenital papillae and are located dorsally in the coelomic
cavity (ROMAGOSA et al. 2003, GUIMARÃES-CRUZ et al. 2005). The
ovaries are surrounded by a capsule made of dense conjunctive
tissue that constitutes the tunica albuginea and emits projec-
tions to the interior of the organ where it forms the ovigerous
lamellae. These lamellae give support to the germ cells during
the different stages of their development (BAZZOLI 2003). There
are two main stages during the development of the oocytes in
teleosts: the gonadotrophins-independent primary growth, and
the secondary growth which is dependent on gonadotrophins
(SELMAN & WALLACE 1989, TYLER & SUMPTER 1996). The perinucleolar
stage takes place during the primary growth while the vitello-
genesis occurs during the secondary growth (PATIÑO & SULLIVAN

2002). During follicle formation morphologic changes take place
in the nucleus, ooplasm, zona radiata and follicular cells (GRIER

2000). In several fish species, after the spawning and during
embryonic development, specialized structures present at the
oocytes surface can mediate interactions between the eggs and
the different substrates where they are deposited (RIZZO et al.
2002). In some Siluriformes, the jelly coat located external to
the zona radiata can be related to the adhesiveness of the eggs
to the substrate (RIZZO & GODINHO 2003).

In this study, the morphology of the gonads and the game-
togenesis of L. alexandri (Fig. 1) were analyzed using anatomic,
morphometric and histological techniques, in order to provide basic
information for the comprehension of the species reproduction
and the phylogenetic relationships between Siluriformes species.

MATERIAL AND METHODS

Specimens
Adults specimens of L. alexandri, comprising 27 males and

16 females, were captured trimonthly at the Santo Antônio River
(19º09’11”S, 42º41’23”W), state of Minas Gerais, southeast Bra-

zil (Fig. 2). The fishes were collected between July/2004 and June/
2005 using gill nets with mesh sizes 8 to 16 cm (stretched mea-
surement).

Anatomy
Total length (cm) and weight (g) were recorded for each

specimen. Gonads (ovaries and testis) were dissected, measured
longitudinally (cm) and weighted (g). Results are shown in table
I. The testis were divided anatomically in cranial and caudal
regions. Twenty maturing/mature testis were fixed in 10% form-
aldehyde to be used in the quantification of the number of
fringes, and the length of the fringes in both regions (cranial
and caudal) was registered using a pachymeter. The mean and
standard deviation were calculated.

Light Microscopy
Whole gonads and fragments of the cranial and caudal

portions of testis and ovaries were fixed in Bouin’s solution for 8
to 12 hours, embedded in paraffin, cut in 5 to 7 mm serial sec-
tions and stained with hematoxilin-eosin (HE) and Gomori
trichrome.

Classical histochemical techniques (PEARSE 1985) were
used for the detection of carbohydrates and proteins in the

Figures 1-2. (1) Male specimen of Lophiosilurus alexandri
Steindachner, 1877, dorsal view. Scale bar = 1.0 cm. (2) Doce river
basin, highlighting the sample area at Santo Antônio River.
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caudal region of the maturing/mature testis: Periodic Acid-Schiff
(PAS), Alcian Blue (AB) pH 2.5 and AB pH 0.5 and Ninhydrin-
Schiff (NS). Ovaries slides containing vitellogenic oocytes were
also treated with PAS.

The diameters of 100 nuclei from cells in each stage of
the spermatogenic and oogenic lineages were measured using
a micrometric rule attached to the ocular of a zeiss light mi-
croscopy. The thickness of the zona radiata in previtellogenic
and vitellogenic oocytes and the height of the follicular cells
in advanced perinucleolar, previtellogenic and vitellogenic
oocytes were also measured. The measured cells were selected
from 15 histological preparations of ovaries and 15 of testis,
taking in account the integrity of the cells (no evidence of re-
traction). For all the measured structures the mean and stan-
dard deviation were calculated.

RESULTS

Testis Morphology
The testis are paired organs, fringed in all their exten-

sion. Establish anatomical relations with the swim bladder and
kidneys dorsally and with the intestine ventrally. No males in
resting stage were captured. The maturing/mature testis are
whitish, bulky, with turgid and well developed fringes (Fig. 3).
Left and right testis join together caudally, and present a com-
pact medial region and a lateral portion constituted by fringes.
The fringes communicate with the compact region individu-
ally or associated in pairs or triplets.

The cranial region represents ca. 60% of the testes length,
containing 41 to 73 fringes, while the caudal portion repre-
sents ca. 40% and contains 44 to 68 fringes (Fig. 3). At the
cranial portion the length of the fringes is 3.70 ± 1.70 mm and
in the caudal portion is 0.20 ± 0.10 mm.

The fringes at the cranial region are exclusively spermato-
genic (Fig. 4) while in the caudal region spermatogenic and
secretory fringes can be found (Fig. 5). The secretion was ob-
served associated with spermatozoa, at the lumen of the tu-
bules and in the common spermatic duct (Fig. 6). This secre-
tion reacts positively to the PAS and NS techniques, indicating
the presence of neutral glycoproteins.

The testis are externally coated by a capsule of conjunc-
tive tissue (the albuginea). The albuginea projects to the interior

of the organ forming compartments that contain tubules which
communicate with the spermatic ducts. The spermatic ducts of
the right and left testis are joined at their caudal portion, form-
ing the common spermatic duct that extends to the urogenital
papillae, situated caudally to the anal orifice (Figs 3 and 7). The
testicular parenchyma is located between the albuginea and the
spermatic duct and is formed by seminiferous tubules and inter-
stitial tissue. The seminiferous tubules present a wide lumen and
an epithelium constituted by cysts, with germ cells in different
developmental stages (Fig. 11). The limits of the cysts are de-
fined by cytoplasmic extensions of the Sertoli cells (Fig. 12). The
cysts break apart at the end of the spermatogenesis releasing the
spermatozoa in the tubules lumen, which anastomosized. The
spermatozoa reach the spermatic ducts and then the common
spermatic duct, where they are stored until spermiation. The
interstitial tissue is constituted by cells and fibres of conjunctive
tissue, myoid cells, blood vessels and Leydig’s cells (Fig. 13). The
Leydig’s cells which were observed both isolated or in groups,
are rounded, with acidophilic cytoplasm and have a nucleus with
diffuse chromatin and conspicuous nucleolus. The wall of the
urogenital papillae is formed by simple prismatic epithelium and
a conjunctive-muscular basal lamina (Fig. 7).

Spermatogenic lineage cells (Fig. 11)
Primary spermatogonia: the largest cell of the lineage,

occurring only one per cyst. It has abundant cytoplasm and a
spherical central nucleus (Ø = 5.78 ± 0.64 µm) with an evident
nucleolus.

Secondary spermatogonia: they form cysts with two to
four cells. They present little cytoplasmic material and a spheri-
cal central nucleus (Ø = 4.37 ± 0.48 µm) with one or two nucleo-
lus.

Primary spermatocyte: originated from the last generation
of secondary spermatogonia after successive mitotic divisions.
They present little cytoplasmic content and a spherical central
nucleus (Ø = 3.24 ± 0.74 µm) with granulated chromatin.

Secondary spermatocyte: originated from the first mei-
otic division of primary spermatocytes. It has little cytoplas-
mic content and a central spherical nucleus (Ø = 2.30 ± 0.46
µm) with fine chromatin.

Spermatid: it has little cytoplasmic content and a dense
spherical nucleus (Ø = 1.88 ± 0.33 µm).

Spermatozoa: is the smallest of the spermatogenic lin-
eage. It presents a spherical head with little cytoplasmic con-
tent and a condensed nucleus (Ø = 1.17 ± 0.38 µm).

Ovaries morphology
The ovaries are paired, saculiforms organs (Fig. 8), ana-

tomically related to the swim bladder and kidneys dorsally and
with the intestine ventrally. Resting ovaries are whitish, translu-
cent, present few inconspicuous blood vessels, and contain oo-
gonia and perinucleolar oocytes. The maturing/mature ovaries
are bulky, yellowish, with oocytes that are visible to the naked
eye, have evident vascularization (Fig. 8) and a predominance

Table I. Minimum and maximum values for total lenght (TL), body
weight (BW), longitudinal length of the gonads (LLG) and gonad
weight (GW) in L. alexandri.

Male Female

Minimum Maximum Minimum Maximum

TL (cm)  26.50  60.00  33.80  65.00

BW (g)  293.00  2613.00  605.00  3500.00

LLG (cm)  5.10  9.70  3.70  9.00

GW (g)  0.45  4.36  0.33  61.99
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Figures 3-10. Male and female mature reproductive systems: embedded in paraffin and stained with hematoxilin-eosine (Figs 4 to 7 and
10) and Gomori’s trichrome (Fig. 9). (3) Fringed testis showing the cranial (Cr) and the caudal (Cd) regions, the anus (A), and the
urogenital papillae (P); (4) Cranial region during spermatogenic activity, showing the tunica albuginea (TA), the seminiferous tubules
(ST) and cysts of spermatogenic lineage cells in different developmental stages; (5) Caudal region with secretory (*) and spermatogenic
activity; (6) Common spermatic duct showing spermatozoa (*) and secretion in the lumen; (7) Transversal section of the urogenital
papillae (P) and the anus (A); (8) Maturing ovaries, showing the ovarian duct (OD), the anus (A) and the urogenital papillae (P); (9)
Section of the maturing ovary showing the initial perinucleolar oocyte (O1), the advanced perinucleolar oocyte (O2) and the vitellogenic
oocyte (O4); (10) Maturing ovarian duct showing the prismatic epithelium (arrow). Scale bar: Figures 3 and 8 = 1cm; Figures 4 to 7, 9
and 10 = 100 µm.

of previtellogenic and vitellogenic oocytes (Fig. 9). They are
coated with a thick tunica albuginea formed by conjunctive tis-
sue, muscular fibres and blood vessels. The albuginea sends septa
to the lumen forming the ovigerous lamellae where nests of
oogonia and oocytes in different developmental stages can be
found. Left and right ovaries join at the caudal portion forming
the common ovarian duct that communicates with the urogeni-
tal papillae (Fig. 8). The wall of the common ovarian duct in
maturing/mature ovaries is formed by simple prismatic epithe-
lium resting over a conjunctive tissue layer (Fig. 10).

Oogenic lineage cells (Figs 14-18)
Oogonia: the smallest cell (Ø = 9.08 ± 0.91 µm) of the

lineage. They are rounded cells found grouped in nests at the
ovigerous lamellae. They have little cytoplasmic content, with
a nucleus with diffuse chromatin and a unique and prominent
nucleolus.

Early perinucleolar oocyte: it has a strongly basophilic
cytoplasm with a central nucleus with non-compacted chro-
matin and several peripheral nucleoli (Ø = 108.17 ± 8.07 µm).
The follicular cells are squamous.
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Figures 11-18. Testis and ovaries sections embedded in paraffin and stained with hematoxilin-eosin (Figs 11-16), Gomori trichrome (Fig.
17) and PAS (Fig. 18). (11) Transversal section of a seminiferous tubule showing cysts of the spermatogenic lineage cells: primary
spermatogonia (G1), secondary spermatogonias (G2), primary spermatocytes (C1), secondary spermatocytes (C2), spermatids (T) and
spermatozoa (Z); (12) Sertoli’s cell nucleus (arrow head); (13) Leydig’s cell (arrow head); (14) Nest of oogonias; (15) Perinucleolar
oocyte in the initial stage (O1) and perinuclear oocyte in the advanced stage (O2); (16) Previtellogenic oocyte (O3) showing the cortical
alveolus (arrow), zona radiata (arrow head), cubic follicular cells (FC) and the micropylar cell (M); (17) Vitellogenic oocytes (O4) with
prismatic follicular cells (*) and the micropyle region with cubic/squamous follicular cells (M); (18) Advanced perinucleolar oocyte (O2),
showing the zona radiata (arrow head) and a vitellogenic oocyte (O4) with prismatic follicular cells (FC), PAS positive. Scale bar: Figures
11 to 14 = 10 µm; Figures 15 to 18 = 100 µm.
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Advanced perinucleolar oocyte: the cell (Ø = 274.40 ±
12.94 µm) has a basophilic finely granulated ooplasm and a
nucleus with diffuse chromatin and nucleoli attached to the
nuclear membrane. The yolk nucleus is prominent, beginning
next to the cellular nucleus and then migrating to the periph-
ery where it disperses. The zona radiata is thin and acidophilic.
The micropyle cell closes the micropilar apparatus, which is
formed by the vestibule and a short micropylar duct. The folli-
cular cells are squamous with 11.15 ± 1.25 µm height.

Previtellogenic oocyte: the cell (Ø = 820.18 ± 58.23 µm)
basophily of the cytoplasm diminishes gradually and cortical
alveoli are formed in the ooplasma periphery. The nucleus is
central, with diffuse heterochromatin and the nucleolus at-
tached to the nuclear envelope. The zona radiata is acidophilic
and shows 1.59 ± 0.49 µm thickness. The follicular cells are
cubic and 18.44 ± 1.79 µm high.

Vitellogenic oocyte: it is the largest cell (Ø = 1409.08 ±
72.53 µm) of the lineage, characterized by the presence of aci-
dophilic yolk globules in the ooplasm. The yolk globules at the
micropyle region are smaller than other cytoplasmic yolk glob-
ules found in the same cell. The zona radiata is 1.35 ± 0.48 µm
thick. The follicular cells are prismatic, PAS positive, 30.16 ±
2.71 µm high and reduce their height gradually as they be-
come closer to the micropyle.

DISCUSSION

The anatomical relationships of testis and ovaries of L.
alexandri are similar to the ones found in other fresh water
Siluriformes that have external fertilization such as P. coruscans
(BRITO & BAZZOLI 2003) and P. fasciatum (ROMAGOSA et al. 2003,
BATLOUNI et al. 2006).

The anatomical organization of the testis in Siluriformes
has been shown to be variable among the families but the ma-
jority of them present fringed testis: Ictaluridae (SNEED & CLEMENS

1963); Claridae (SIRCAR 1970); Auchenipteridae (MEISNER et al.
2000); Doradidae (GUIMARÃES-CRUZ & SANTOS 2003); Pimelodidae
(SANTOS et al. 2001, BRITO & BAZZOLI 2003, GUIMARÃES-CRUZ & SANTOS

2004, LOPES et al. 2004, BATLOUNI et al. 2006) and Pseudopime-
lodidae (this study). A study using three different species of
Siluriformes showed that the testes length, the total number of
fringes and their length presented different values in the caudal
and cranial portions (GUIMARÃES-CRUZ & SANTOS 2004). The values
obtained for L. alexandri were also different. The variation of the
length between cranial and caudal fringes probably could be
explained by their different functions. In the cranial region the
fringes increase in length and diameter by multiplication of sper-
matogenic lineage cells in the seminiferous tubule walls. Other-
wise, the smaller development of the caudal fringes can be ex-
plained by the only presence of a secretor epithelium in the
tubules wall.

Some families of the order Siluriformes that present
fringed testis show secretory activity at their caudal portions,
sometimes having a seminal vesicle (LOIR et al. 1989). The cau-

dal fringes of the maturing testis of L. alexandri presented tu-
bules internally coated by prismatic, secretory cells, with their
lumen filled by secretion and spermatozoa. The chemical na-
ture of the secretion present in the lumen of the tubules in the
caudal fringes varies among Siluriformes species. In Pimelodus
maculatus La Cepède, 1803 neutral glycoproteins and carboxy-
lated acid glycoconjugates such as sialomucins and sulphated
and acid glycoconjugates were detected (GUIMARÃES-CRUZ &
SANTOS 2004); in I. labrosus (SANTOS et al. 2001) and L. alexandri
(this work), only neutral glycoproteins were found. This secre-
tion may have similar functions as those exhibited by sub-
stances produced in the seminal vesicles of other teleost fishes,
containing glycoproteins, steroid hormones and pheromones
that can increase the volume of the seminal fluid and can be
involved in females attraction and in the fertilization process
(LAHNSTEINER et al. 1992, MAZZOLDI et al. 2005).

In L. alexandri, the spermatogenic cells are distributed in
cysts, all along the extension of the seminiferous tubules, which
anastomosis to conduct the spermatozoa to the spermatic ducts,
as is characteristic of an anastomosing tubular testes organiza-
tion (PARENTI & GRIER 2004). The spermatic lineage cells, after
several divisions of the primary spermatogonia, acquire the typi-
cal morphology of each developmental stage (BILLARD 1970,
PUDNEY 1993).

In teleosts, including L. alexandri, the cytoplasmic ex-
tensions of the Sertoli cells contribute to the formation and
sustentation of the cysts, an appropriate place for the differen-
tiation and proliferation in clone germ cells (PUDNEY 1996). In
L. alexandri, the breaking of the cystic walls allows the releas-
ing of spermatozoa, as is also the case in species such as I.
labrosus (SANTOS et al. 2001) and Conorynchus conirostris
(Valenciennes, 1840) (LOPES et al. 2004).

The morphology and distribution of Leydig’s cells vary
with the different vertebrates species (PUDNEY 1996). They pro-
duce steroids that are important for spermatogenesis regula-
tion, the development of secondary sexual characters and re-
productive behaviour (WELTZIEN et al. 2004). In L. alexandri, these
cells are rounded and were observed isolated or in groups in-
side the testes stroma.

The morphology of the ovaries of L. alexandri is similar to
the morphology of the ovaries of other Siluriformes as P. coruscans
(BRITO & BAZZOLI 2003), P. fasciatum (ROMAGOSA et al. 2003), I.
labrosus (SANTOS et al. 2004) and L. lentiginosa (GUIMARÃES-CRUZ et
al. 2005). Following HOAR (1969) classification the ovaries of L.
alexandri are cystovarian, since they present a complete ovarian
capsule and an ovarian duct.

In L. alexandri the oogonia were the smallest of the
oogenic lineage cells and displayed a morphology similar to
the one found in other teleost species studied (GRIER 2000,
GUIMARÃES-CRUZ et al. 2005). During the primary oocyte growth
in L. alexandri the formation of a yolk nucleus and a cortical
alveolus was observed. According to BAZOLLI & GODINHO (1997),
these structures contain neutral glycoproteins that are released
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into the perivitellinic space in order to block polyspermy after
fertilization (MICALE et al. 1999). During secondary growth, the
oocyte increases its diameter due to the accumulation of yolk
(JALABERT 2005). It was observed that the vitellogenic oocytes in
L. alexandri increased their diameter in ca. 1.304% when com-
pared to the initial perinucleolar oocytes size. The vitellogenic
oocytes of species such as Danio rerio (Hamilton, 1822) (BECKER

& HART 1999) and Synbranchus marmoratus Block, 1795 (RAVAGLIA

& MAGGESE 2002) have smaller yolk globules at the periphery
and bigger globules at the central region. In L. alexandri it was
observed that smaller yolk globules are located only in the
micropyle region, possibly to facilitate the displacement of the
pronucleus to be fertilized.

The thickness and structure of the zona radiata depend
on the species and reflect adaptations to different ecological
conditions (FAUSTO et al. 2004). Siluriformes belonging to the
Loricariichthys and Loricaria genus present a thick zona radiata
(9.1 ± 0.57 µm and 9.95 ± 0.25 µm, respectively), which might
be an adaptation to protect the developing eggs since the males
carry them attached to the ventral surface of their bodies in a
way that makes the eggs susceptible to physical damage due to
contact with the submerse substrates (SUZUKI et al. 2000). On
the other hand, L. alexandri presented a thin zona radiata (1.35
± 0. 48 µm), which might be explained by the fact of the eggs
were not being exposed to physical damage, since they are de-
posited in nests and incubated by the males. In this study the
zona radiata of previtellogenic and vitellogenic oocytes was
observed as well as a micropyle apparatus with a wide vesti-
bule and a short micropyle duct, corresponding to a type 1
micropyle in the classification by RICARDO et al. (1996).

The follicular cells originate from the germ epithelium of
the ovaries, when prefollicular cells emit processes that surround
the oocytes during meiosis (GRIER 2000). QUAGIO-GRASSIOTTO &
GUIMARÃES (2003) related that the follicular cells of the teleost
Serrasalmus spilopleura Kner, 1858 are squamous during the pri-
mary growth and become cuboidal during the secondary growth
phase, acquiring characteristics typical of proteins or glycopro-
teins producing cells. The analysis of follicular cells in L. alexandri
demonstrated that most of them are squamous during the pri-
mary growth and become high-prismatic at the end of the sec-
ondary growth, the exception being the cells near the micro-
pyle region that were found to be squamous/cubic. The siluriform
Cathorops spixii (Spix & Agassiz, 1829) presents high follicular
cells capable to synthesize the adhesive material that covers the
eggs after the spawn and the adhesiveness of the eggs facilitates
parental care (FÁVARO et al. 2005). In the siluriform I. labrosus,
the follicular cells of vitellogenic oocytes showed secretory ac-
tivity producing electron-light granules similar to mucosomes,
which contain acid glycoconjugates and can be related to the
eggs adhesiveness (SANTOS et al. 2006). The presence of
mucosubstances in the follicular cells of the vitellogenic oocytes
of L. alexandri was confirmed during this study. These substances
can be related with eggs adhesiveness as it has been observed in

the siluriform Silurus glanis Linnaeus, 1758 (ABRAHAM et al. 1993).
In summary, L. alexandri presents fringed testis with the

cranial region being spermatogenic while the caudal region
presents both spermatogenic and secretory activities. Testes
organization is of the anastomosing tubular type and the sper-
matogenesis is cystic. The ovaries are of the cystovarian type,
the oocytes are adhesive and the follicular cells secrete
mucosubstances. All these characteristics are important crite-
ria for phylogenetic analyses among Siluriformes and are use-
ful for the better comprehension of their reproduction, since
this species have a good potential for aquiculture.
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