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ABSTRACT

Rodlet cells (RCs) are fish cells considered to be regulatory elements, ion transportation cells, secretory 
cells, parasitic cells, transport units of genetic material, non-specific immune cells and endogenous in nature 
cells.  In this report, we describe the ultrastructure of RCs collected from the gills and kidneys of two species 
of freshwater teleosts (family Curimatidae) in Brazil: Curimata macrops Eigenmann & Eigenmann, 1889 
from the Poty river, near the city of Teresina in the State of Piauí, and Curimata inornata Vari, 1989 from 
the Amazon river near the city of Belém in the State of Pará. A variable number of RCs was observed in 
these tissues, with a higher frequency in gills compared to the kidneys. No other organs were investigated. 
RCs were observed in healthy fish and in fish parasitized by a myxosporean of the genus Henneguya. The 
RCs consisted of a thick-layered capsule enclosing a variable number of small, dense rodlets surrounded 
by several vacuoles and a nucleus. The capsule was a cytoplasmic structure composed of thick fibrillar 
elements surrounded externally by the plasmalemma. The capsule and surrounding plasmalemma had a 
smooth, undulating surface with several microvilli projecting towards the surrounding cells. Some of the 
microvilli located in the apical zone of the RCs were in contact with the disorganized microfibrils of the 
capsules. The nucleus was located laterally or basally and showed condensed chromatin at the periphery. 
The ultrastructural organization of the apical zone of the RCs suggested that these cells may be involved in 
secretory functions. This is the first report of RCs in these two species of Brazilian fish. 
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INTRODUCTION

Rodlet cells (RCs) were first described as a 
parasite by Thélohan [29] and then later redescribed 
as a protozoan named Rhabdospora thelohani [15]. 
These cells have been reported in freshwater and 
marine fishes from different geographic regions 
[4,13,17,19,21,23,26-28]. The nature and functions 
of RCs have been extensively reviewed elsewhere 
[21]. RCs have been considered to be parasitic 
protozoans [3,6,9], pathogenic agents [7,8,25] 

and normal components of fish tissues [16,23].  
These cells are assumed to be the transport units 
for genetic material [30], and may be involved in 
immune responses since their number is increased 
in fish infected with protozoan parasites, particularly 
at the site of infection.  Although RCs have been 
extensively studied, the precise nature and functions 
of these cells are still enigmatic and require further 
study [20,21].  

During a routine parasitological analysis [1], 
some cells identified as RCs were detected in 
the gills and kidneys of some specimens of two 
species of Brazilian teleosts, Curimata macrops 
Eigenmann & Eigenmann, 1889 (known locally as 
“branquinha”) and Curimata inornata Vari, 1989 
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(known locally as “coaca pratipioca”) (both from the 
family Curimatidae).  In this report, we provide the 
first description of the ultrastructural organization of 
these RCs for Brazilian fishes. 

MATERIAL AND METHODS
Adult specimens of C. macrops and C. inornata were 

collected with a fishing net in the Poty river (5°05´21´´S/
42°48´07´´W), near the city of Teresina in the state of Piauí, 
and in the Amazon river (00º35´38´´S/47º35´00´´W), near 
the city of Belém in the state of Pará, respectively. The 
specimens of C. macrops were collected in July 2005 
and those of C. inornata in August of the same year. 
In the laboratory, the fishes were placed in an aerated 
glass aquarium (∼250 L) for 2-4 h before dissection. 
The corresponding biometrical data and the number of 
specimens used are shown in Table 1. The fishes were 
killed with an overdose of the anesthetic MS 222 (Sandoz 
Laboratories) diluted in the aquarium water.

For transmission electron microscopy (TEM), small 
fragments of the gills and kidneys were fixed in 3% 
glutaraldehyde in 0.2 M sodium cacodylate buffer, pH 7.2, 
for 10-12 h at 4°C, washed overnight in the same buffer at 
4°C, and post-fixed in 2% osmium tetroxide in buffer for 3 
h at 4°C. After dehydration in an ascending graded ethanol 
series and propylene oxide, the tissues were embedded in 
Epon. Ultrathin sections were cut with a diamond knife, 
double-stained with uranyl acetate and lead citrate, and 
examined with a JEOL 100CXII transmission electron 
microscope operated at 60 kV.

RESULTS

RCs were found more frequently in the gills than 
in the kidneys of the two fish species. No other organ 

was investigated. It was not possible to determine the 
prevalence of the parasite, or to quantatively compare 
the occurrence of RCs in the two fish species. RCs 
were distributed randomly among other cell types 
and were frequently in contact with the surrounding 
cells. Longitudinal serial sections showed that RCs 
had an ellipsoidal to oval morphology (Fig. 1) but 
were circular in cross-section (Fig. 2). Morphometric 
measurements showed that the RCs were 15.0 ± 1.1 
μm (mean + SD, n = 20) long and 4.2 ± 0.8 μm (n = 
25) wide (Fig. 3).

Ultrastructurally, each RC consisted of a plasma-
lemma in close contact with a thick-layered capsule 
(Figs. 2-5). The capsules were 0.37 ± 0.45 μm (n = 
15) thick and consisted of a dense, compact network 
of microfibrils that formed a continuous structure 
in close contact with the internal portion of the cell 
(Figs. 2, 3 and 5). The periphery of the capsules and 
the outer membranes of the RCs were irregular, 
smooth and slightly undulated (Figs. 3 and 5), with 
microvilli that sometimes projected outwards (Figs. 
2 and 3). The apical region of the RCs also showed 
some microvilli (~0.5 μm long) (Fig. 4). In this re-
gion, the microfibrils of the capsules appeared to be 
disorganized (Fig. 4). No special junctions were ob-
served between the outer membrane of the RCs and 
the neighboring cells.

The inner cytoplasm of RCs was occupied by 
several (up to 15) longitudinal rodlets (club-shaped 
sacs) surrounded by several light vesicles and vacu-

Figures 1-5. Electron micrographs of Rodlet cells. 1. Dispersed rodlet cells (arrows) seen in the gill connective tissue of 
C. macrosps (low magnification). 2. Transverse section of the basal region of an RC in the kidney of C. inornata, show-
ing the periphery of the capsule (Ca) with several small microvilli (arrowheads), some of which are in close contact with 
the outer cells (arrows). Internally, the nucleus (Nu) has an irregular contour and shows condensed chromatin. 3. RCs in 
the kidney of C. inornata sectioned at different levels, showing the capsule (Ca), the rodlets (Rd) and the nucleus (Nu) of 
each cell. The periphery of the outer membranes has an  irregular appearance (smooth, undulating or the presence of mi-
crovilli). 4. Ultrastructural detail of the apical region of an RC in the kidney of C. macrops showing some microvilli pro-
jecting out from the capsule (Ca) towards the periphery (arrows). Internally, some sections of the rodlets (Rd) contain 
dense rods (arrowheads). 5. Ultrastructural detail of the periphery of an RC obtained from the gills of C. inornata show-
ing the plasmalemma (Pl) and the capsule (Ca) with moderate undulations. Part of the nucleus (Nu) is also visible.

Table 1. Biometrical and other data for the two Brazilian fish species studied.

Curimata spp. Total no. of 
specimens 

Total length 
(cm)

Weight 
 (gr)

Parasitized Not parasitized Obs

C. macrops 12 12.5-17 29.5-43  10 (8)**  2 (1)** (*)

C. inornata 17  9.5-18 21- 41  12 (9)**  5 (4)** Ref.:[1]

Obs.: (*) Henneguya sp.-species not identified yet; ( )** number of specimens containing RCs. 



Rodlet cells in two Brazilian fishes 189

Braz. J. morphol. Sci. (2005) 22(4), 187-192



I. Mendonça et al.190

Braz. J. morphol. Sci. (2005) 22(4), 187-192

environmental conditions and toxic substances 
[12,21].

Various morphological studies have suggested  
that RCs have a secretory function, at least in some 
tissues or organs [8,9,11,16,18,19,22,23]. Our results 
suggested a secretory function for the RCs of the two 
species examined here based on the ultrastuctural 
organization of the apical region that showed 
evident alterations of the organization of the apical 
periphery, including the appearance of microvilli 
and microfibrilar disorganization of the capsules 
just beneath the apical zone where the microvilli 
differentiated. RCs were seen in healthy fish and in 
fish parasitized by myxosporeans (Henneguya sp.), 
indicating that there was no association between 
the presence of RCs and the parasite (see [1] and 

oles (Figs. 3 and 4). Each rodlet consisted of a periph-
eral cortex and a central dense core (rod). The cortex 
formed a club-shaped sac with a fine, granular inner 
zone and a coarse outer zone (Figs. 3 and 4). In some 
sections, other cytoplasmic organelles such as the 
Golgi apparatus, rough endoplasmic reticulum and 
free ribosomes, were observed (Figs. 3 and 4). 

The irregularly shaped nucleus generally 
occupied a lateral (Fig. 3) or basal (Fig. 2) position 
in RCs in contact with the capsule (Figs. 3 and 5). 
The heterochromatin was distributed irregularly in 
the nucleoplasm (Figs. 2, 3 and 5) and nucleoli were 
never observed. All RCs were uninucleated cells and 
were easily observed in serial ultrathin sections.

Most of the RCs were intermingled and in close 
contact with other surrounding cells of the tissue 
(Fig. 1).  The apical zone of the RCs had several 
microvilli in close contact with the microfibrils of 
the capsules that appeared disorganized; in this zone, 
the internal contents of the RCs were in contact 
with the apical microvilli (Fig. 4).  There were no 
morphological or ultrastructural differences among 
the RCs found in the gills and kidneys of the two 
fish species examined. Figure 6 provides a schematic 
drawing of the main morphological characteristics of 
the RCs based on serial ultrathin sections.

DISCUSSION

The RCs described in several fish species from 
different geographic regions have a similar appearance 
and the same basic ultrastructural morphology in all 
of the tissues and species in which these cells have 
been detected [5-8,14,16,21,25,27,28]. The precise 
functions of RCs in fish are still unclear, although 
several controversial functions have been suggested 
[21]. RCs have been found in a large variety of fish 
organs and tissues, including the kidney, gill, gut, gall 
bladder, heart, skin and blood vessel endothelium 
[8,9,14,21,25]. These cells were initially described 
as intracellular parasites and named Rhabdospora 
thelohani [29], a conclusion supported by studies in 
several other fish species [6,24]. In contrast, several 
studies have suggested that these cells are part of 
a normal population associated with the defense 
system of fishes [2,7,8,13,18-21,25]. In agreement 
with this suggestion, some studies have reported 
increased numbers of RCs in fish exposed to adverse 

Figure 6. Schematic drawing showing the principal mor-
phological characteristics of a rodlet cell based on serial, 
longitudinal, ultrathin sections.  Ca – capsule, Mv – api-
cal microvilli,  Nu – nucleus, Pl –  plasmalemma,  Rd – 
rodlets.
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Table 1). Hence, we do not believe that these cells 
play defensive functions in fish, in contrast to the 
suggestions of others [17,21,25]. As indicated above, 
we believe that RCs play a role in secretion.

In conclusion, the ultrastructural analysis 
described here indicates that the RCs are identical 
to similar cells from other fishes, and that they are 
not of parasitic origin, but are normal cells of teleost 
tissues, and probably have a secretory function, as 
suggested by others [8,16,20,21]. Nevertheless, 
various aspects of the origin and function of RCs 
still remain to be answered [21].
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