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ABSTRACT: During an ultrastructural study of oogenesis in the Amazonian teleost fish Hoplosternum 
littorale we observed Henneguya arnazonjca Rocha, Matos & Azevedo. 1992 (Myxosporea) inside the 
follicles and ovarian stroma. The presence of myxosporeans in sexual tissues of teleosts is rather un- 
usual and has previously been described only for this group of fishes. The parasite forms cysts between 
the zona pellucida and follicle cells of the oocytes. Inside these cysts we found early phases of sporo- 
genesis. In the ovarian stroma we only found mature spores and no cysts were seen. In this paper we 
present an ultrastructural description of the early sporogenic phases of the parasite. The possible in- 
fection cycle and implications for the reproductive potential are briefly discussed. 
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INTRODUCTION 

Since the first description of Henneguya in 1892 by 
Thelohan (Lom & Noble 1984), many species of the 
genus have been reported as parasitizing both fresh 
and salt water fish (Jakowska & Nigrelli 1953, Min- 
chew 1977, Shariff 1982, Haldar et al. 1983, Kent & 

Hoffman 1984, Haldar & Mukherjee 1985, Landsberg 
1987, Azevedo & Matos 1989). The localization of the 
Henneguya spp. in the host is most variable, parasitiz- 
ing a wide range of organs and tissues: gills, branchial 
cavities, gallbladder, urinary ducts, intestine, muscles, 
kidney, heart (Jakowska & Nigrelli 1953, Haldar & 

Mukhejee 1985) and brain (Kent & Hoffman 1984). 
Based on the infection site of Henneguya, Minchew 
(1972) divided the infections into the following 'work- 
ing types': interlamellar, intracapillary, visceral and 
cutaneous. According to some authors these parasites 
cause several pathogenic manifestations in their hosts 
(Jakowska & Nigrelli 1953, Current & Janovy 1976, 
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Lom 1987, Azevedo & Matos 1989). According to 
others, they have no apparent pathogenicity, at least 
in some cases (Haldar et al. 1983, Sarkar et al. 1985). 

Despite the renewed interest in this group of fishes, 
the Amazonian representatives have been subject to 
very few ultrastructural studies (Azevedo & Matos 
1989). In this paper we report some ultrastructural as- 
pects of the recently described species Henneguya arna- 
zonica Rocha, Matos & Azevedo, 1992, namely the first 
sporogenic stages present on ovarian stroma and folli- 
cles of the Amazonian teleost Hoplosternum littorale. 

MATERIALS AND METHODS 

The specimens of freshwater teleost fish Hoplo- 
sternum littorale Hancock, 1928 used in this study 
were collected during March to May 1993 from the 
lower Amazon river near Belem, Brazil. 

Small pieces of ovary and isolated oocytes were fixed 
with 3 % glutaraldehyde in 0.2 M cacodylate buffer 
(pH 7.4) for 3 h at  4 "C, washed in the same buffer for 
2 h at  4 "C and then post-fixed in 2 % osmium tetroxide 
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Figs. 1 to 4.  Henneguya amazonica parasltizlng Hoplosternurn llttorale. Fig. Semith~n sectlon of the ovary with young oocytes 
(Oc) and ovarian stroma, with parasites (arrows), (LM; X 890). Flg. 2. Semithln sectlon of a parasltlzed oocyte (Oc) and the 
periphery of a nonparasitized one (*). Cysts (Ct) he between the zona pellucida (ZP) and the folllcular eplthel~um (FE). The zona 
pellucida underlying the cysts is depressed. (LM, X 750) Fig. 3. S e m ~ t h ~ n  sectlon of paraslt~zed ovanan stroma and folhcle 
(arrows). The parasites of the follicles lie between the oocyte rnernbrane and the follicular epi thel~u~n (LM; X 620) Inset. the 2 cap- 
sules (C) of the parasite are visible. Nu: nucleus, O c  oocyte; (LM, r 1700). Flg. Ultrathln sectlon of d cyst (Cl) in a similar reglon 
as Fig. 2, containing some young stages of the generative cells (GC:), sltuated between the zone pellucida (ZP) and foll~culdr 

eplthellum (FE) of the oocyte; (TEhI; X 10800) 

in the same buffer for 2 h at 4 'C. Ethanol and propy- 
lene oxide dehydration were followed by embedding 
in Epon. Semithin sections were cut for light mlcro- 
scopy (LM), and stained wlth methylene blue-Azur I1 
to locate the parasites. Ultrathin sections were stalned 
with uranyl acetate and lead citrate and observed m a 
JEOL lOOCXII transmission electron microscope 

(TEM) operated at 60 kV. 

spores of the parasite were found either In the ovarlan 
stroma or lying between the zona pelluclda and the fol- 
llcular epithelium of the oocytes (Figs. 1 to 3). The early 
sporogenlc phases were found inside cysts located be- 
tween the zona pellucida and follicular epithelium of 
the oocytes (Flgs. 2 & 4).  The zona pelluclda region un- 
derlylng the cysts was depressed, a feature that was 
not observed In the nonparasltized reglon or oocytes 
(Flg. 2). The cysts presented a conspicuous wall wlth 
protrusions at both sides. Inside them the sporogenous 
phases could be seen (Figs. 4 to 6). The generative cells 
have a double membrane, and a poor cytoplasm which 
contalns some mltochondria, a small amount of rough 
endoplasmic ret~culum (RER), and In some cases an ec- 
centric irregular nucleus. The nucleus had a compact 

RESULTS 

In ovary sections of infected specimens of Hop- 
losternum littorale, we found mature spores and early 
sporogenlc phases of Henneguya amazonlca. The 
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Figs. 5 & 6. Henneguya amazonica parasitlzing Hoplosternurn ljttorale. F:g-5, Ultrathln sect~on 01 a folhcle cyst lylng between the 
zona pellucida (ZP) and follicular epithelium (FE). lns~de  the cyst several young stages of sporogenesis are vlslble (arro\vs) There 
IS a young pansporoblast (Pb). TC: teca cell, BL. basal lamna;  N u  nucleus; Ct. cyst, (TEM; X 5600). G Ultrath~n section of the 
cyst showing epithelia1 cell dispersed among generatlve cells (GC) and 2 generalve cells loined together (arrows). This late stage 

may represent the initial stage of pansporoblast formation FC. folllcle cell; Ct. cyst; ZP zona pelluclda. (TEM, X 5600) 
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nucleolus (Figs. 5 & 6).  Some of these cells had cyto- 
plasmic microtubules. Some cells lying side by side 
were also observed. This disposition seems to repre- 
sent the first stage of sporogenesis (Figs. 5 & 6). There 
were no significant features that could be observed to 
distinguish one cell from the other. 

No vegetative nuclei were seen inside the cysts, but 
several organelles, such as rnitochondria, Golgi com- 
plexes and RER were present amidst the sporogenic 
cells. 

DISCUSSION 

The morphology of fully mature spores is consistent 
with previolis descriptions of the genus -Fie-r!neg~;ls 
(Lom & Noble 1984) and this is probably the same 
species previously described (Azevedo & Matos 1989). 
Present results compare well with recent ultrastruc- 
tural data obtained for H. amazonica (Rocha et al. 
1992) and may confirm that this parasite shows similar 
organization and consequently may be considered as 
belonging to the same species. 

Our observations led to the suggestion that this 
species follows the 'conventional idea of a Myxo- 
sporean life cycle' as defined by Lom (1987). 

The presence of Myxosporea in sexual tissues of 
teleost fish is an unusual situation judging by the scarce 
amount of information available on the subject. The 
studies by Walliker (1969) on testis of Lepidosirenpara- 
doxa and Paperna (1973) on ovary of Haplochromis an- 
gustrifons are the only recent references available. Nei- 
ther of these papers deals with ultrastructural aspects. 

This unusual presence in sexual tissues is not exclu- 
sive to Myxosporea, since it has also been reported for 
Microsporea (Summerfelt & Warner 1970, Dykova & 
Lom 1980). 

In our case, the presence of the parasite seemed re- 
stricted to the follicle and ovarian stroma, contrary to 
the situation for Myxobolus ovariae which invades the 
mature egg (Paperna 1973). Despite the massive infec- 
tions of the ovarian stroma, the number of infected fol- 
licles was small. The sporogenic stages of development 
in the follicles took place inside a cyst wall, and this 
might account for the restriction of the infection to this 
particular region of the oocyte, leaving its interior free 
from parasites. 

The morphology of infected oocytes is not signifi- 
cantly affected so there is a possibility that they may 
proceed with normal development and survive hatch- 
ing. They may well be fertilized and the infection 
transmitted to the next generation as happens in some 
Microsporea (Summerfelt & Warner 19?0), however 
the possibility of destruction of the ovary cannot be 
discarded. 
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