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ABSTRACT

Piaucus ILeporinus macrocephalyswere raised in 300 hponds (density of 10 fishAnpresenting
asphyxia signals and daily mortality of 27 fishes. Specimens with 8-cm total body length, were collected
for necropsy. Mucus of body surface and pieces of organs were collected and examined microscopically,
in wet mounts, stained or in histological sections. The smears examination showed the presence of
several spores in the secondary lamellae of the gill filaments, identifidéraseguya leporinicola

n.sp (Myxozoa: Myxobolidae). Histopatological study showed epithelial hyperplasia and fulfilling

of the spaces between the secondary lamellae, congestion and teleangiectasia sinusoidal. It was also
observed hyperplasia of the goblet cells and several cysts of parasite witlnY@iameter. Such

cysts were situated among the secondary lamellae, covered or not by the hyperplasic epithelium. With
this diagnostic, three applications of formalin solution 10 rhitrare carried out. Fifteen days after

that, fish were examined again to ascertain whether the treatment was efficient on disease caused by
the protozoa. The tissue alterations present in the gills after the treatment were just a moderate
sinusoidal congestion and a slight epithelial hyperplasia on the base of the secondary lamellae.

Key words Myxozoa,Henneguya leporinicold_eporinus macrocephalugistopathology, description.

RESUMO

Infecgdo branquial deLeporinus macrocephalu§&aravello & Britski, 1988
(Osteichthyes: Anostomidae) poHenneguya leporinicolan. sp. (Myxozoa:
Myxobolidae). Descri¢éo, histopatologia e tratamento

Piaucus I(eporinus macrocephalligriados em viveiro de 3002(densidade de 10 peixesjnapre-

sentavam sinais de asfixia e mortalidade diaria de 27 peixes. Exemplares com 8 cm em média foram
examinados quanto a presenca de lesdes e seus possiveis agentes. Muco da superficie corporal e frag-
mentos de 6rgaos foram colhidos e examinados a microscopia de luz, em esfregacos a fresco ou corados
ou em cortes histolégicos. O exame dos esfregacos mostrou a presenca de inUmeros esporos entre
as lamelas secundarias dos filamentos branquiais, identificadosHenm@guya leporinicola.sp

(Myxozoa: Myxobolidae). A histopatologia verificou-se marcada hiperplasia epitelial com preen-
chimento dos espacos entre as lamelas secundarias, congestéo e teleangiectasia sinusoidal. Observou-
se ainda hiperplasia de células caliciformes e inimeros cistos do parasito, com jaté d® @Gametro,
localizados entre as lamelas secundérias, recobertos ou ndo pelo epitélio hiperplasico. Estabelecido
o diagnéstico foram realizadas trés aplicacdes de formalina na dose de fderdfgua. Apos 15

dias da ultima dose do tratamento, os peixes foram novamente examinados, constatando-se a eficacia
das medidas adotadas para interromper a mortalidade, a enfermidade e combater o parasitismo. As
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Unicas alterac@es teciduais presentes nas branquias nesse ultimo exame foram moderada congestéo
sinusoidal e discreta hiperplasia epitelial na base das lamelas secundarias.

Palavras-chaveMyxozoa,Henneguydeporinicola Leporinusmacrocephalushistopatologia, descrigéo.

INTRODUCTION severe mortality. The histological studies showed
petechiae, excessive mucus production, severe
Aquaculture in Brazil has become the maininflammatory foci and hyperplasia in the gill epi-
activity on the farms, instead of a secondary activitthelium.
or a sort of hobby as it used to be some years ago.  The objective of this study was to evaluate
These transformations, which evidence the intenthe pathogenic pattern of a new parasite on piaucu,
sification of the culture systems, require from theLeporinus macrocephaliend to compare its mor-
fishfarmers the knowledge on the advanced techphological features with the previous descriptive
nigues to improve the health conditions of the fishstudies done on other fish species in Brazil.
The parasites take advantage of the stressful con-

dition occurred on high stocking densities and the MATERIAL AND METHODS
importance of their control increases.
The myxozoan is normally present on fishes, In a fishfarm was happening a mean mortality

in nature or on captivity, without cause any problenof 27 fish/day. Piaucu were placed in a 300 m

if there is equilibrium between host and environ-pond, along with pacRiaractus mesopotamicus
ment. When any kind of stress, handling, pooHolmberg, 1887, totaling 3,000 fishes. Never-
water quality or crowd, is present to the fish, thetheless, death was observed only among the piaucu,
parasites take place and several kinds of diseas#sat remained congregated near the inflowing water.
show up (Lom & Noble, 1984). Normally fish- Ten piauguL. macrocephalusvith 8 cm length
farmers do not pay attention to the myxozoan, bubriginated from a commercial fishfarm located in
they are present when there are mortality relate@apivari, SP, Brazil were examined. The organs
to the presence of fungus and bacteria. This siwere placed on Petri plates with 0.65% saline
tuation indicates that the injuries made by thesolution for microscopic observation. The organs
myxozoan serve as an opening for other parasitdsagments were compressed between a slide and
to infect the animal. Ceccareéit al (1990) warm  a microslide for smear preparation. The smear was
to the intense spread out of that parasite in the Stasér-dried at room temperature, fixed by immersion
of S&o Paulo. In Brazil, Pinto (1928 a,b) describedn undiluted methylic alcohol and stained by 1:9
H. linearisin the gills ofRhandia sebaandPseu- Giemsa solution for 10 minutes (Meyessal,

doplatystoma fasciatupH. occultain Calli- 1977, slightly modified). The parasite identification
chthyidae fishH. wenyoniin Astyanax fasciatus was done according to Lom & Arthur (1989).
and H. iheringi in Serrasalmus spillopleura For the visualization of the iodophilic va-

Guimardes & Bergamim (1934) obsentedsantae cuole, the spores were fixed in a 10% buffered
in Tetragonopterus santaé\zevedo & Matos formalin solution and stained by Lugol’s solution.
(1989) have studieHlenneguyanfection in the Seventy-eight myxozoan spores were measured
gills of Hoplosternum litoralevhile Rochaet al.  (um) and drawned with a camera lucida and a light
(1992) observedd. amazonican Crenicichla microscope. After fixed, the material was em-
lepidota H. adherenswas present inAces- bedded in paraffin, slashed tquf thickness and
trorhynchus falcatug¢Azevedo & Matos, 1995) stained by hematoxylin-eosin for microscopic
andH. malabaricain Hoplias malabaricugAze-  observation.

vedo & Matos, 1996). Gioia & Cordeiro (1996) In the fishfarm, fishes were treated with 10
assembled Brazilian myxosporidians in a checkil of formalin per i The treatment was done for
list. Martins & Souza (1997) relatédl piaractus three times, always at 9:00 am. The first two ti-
in the gills of P. mesopotamicusvartinset al.  mes was done in consecutive days and, the third
(1997) have reported infectionsldénneguyap. one, 48 hours after the second one. Fifteen days
in the gills ofPiaractus mesopotamictisat caused after the end of the treatment, ten piaucu were
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examined and the gill fragments were fixed for the ) ] o
histological and parasitological examination. ~With those morphometric data, the identification

of the parasite adenneguyalhélohan, 1892 (My-
xozoa: Myxobolidae) was allowed. The comparison
of those characteristics with those of species alrea-

Macroscopic alterations or cysts were notdy described on fish gills, in Brazil, as showed
observed on the skin of the fish, but the gillsOn Table 1. The authors suggests the negrene-
showed swelling and paleness. The microscopiguyaleporinicolan.sp. proposed from the name
gill examination showed sontiscinoodinium  ©f the host.
pillulare (Dinoflagellida) andchthyobodo necator Type hostLeporinus macrocephalus
(Protozoa: Kinetoplastida) among several round Garavezzo & Britski, 1988.
myxozoan cysts that measured 53.1 (23.4t0 70.3)  sijte of infection: gill filaments.
of diameter (Fig. 1). Locality: Capivari, SP, Brazil.

When the cysts were blown, several elongated ] i
spindle-shape spores appeared, provided from the ~ Histopathological study revealed the presence
caudal processes (Fig. 2). There were two pola?f hemorrhages and severe inflammatory foci in

capsules on the anterior extremity, each one witf€ 9ill epithelium, where the cysts were located.

one polar filament. The sporoplasm and a iodoOccasionally, injuries was also noted on the primary

philic vacuole were found in the interior of the @nd, more frequently, on the secondary lamellae.

spore stained by Lugol. The spore characteristicMOreover, it was observed that the cysts were
were: body spore length 7.6 (5.5-8.7); body Sporénvolved by two layers of elongated cells, fibro-

RESULTS

width 4.2 (3.6-4.9); polar capsule length 3.0 (2_0_blast-like-cells, and by intense inflammatory mono-

3.6); polar capsule width 1.6 (1.2-2.0): distancdhuclear infiltrate. The cysts pushed thenellae,

of anterior extremity of the spore to the polar Cap_diminishing the respiratory efficiency. Hyperplasia

sule 0.8 (0.0-1.2); caudal length 21.8 (12_9_32_2)_and displacement of the respiratory epithelium were
' also observed (Fig. 3).

Fig. 1 —Wet mount of the gill filaments dfeporinus macrocephalushowing cysts oHenneguya leporinicolaScale bar =
100 um.
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Fig. 2 — Spores ofHenneguya leporinicola.sp. from the gills of.eporinus macrocephalus§cale bar = 2@m.

Fig. 3 —Hyperplasia and displacement of the respiratory epitheliutrepbrinus macrocephaluisifected with cysts of
Henneguya leporinicoldarrow). H-E, x 400.
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Based on diagnostic, three applications oftions present in gills after treatment were just a
10 ml of formalin/ni were effective in this case. moderate sinusoidal congestion and a slight
Fifteen days after that, fish were examined agairpithelial hyperplasia on the base of the secondary
and parasite cysts were not present. Tissue altereamellae (Fig. 4).

Fig. 4 —Fifteen days after formalin treatment showing a moderate sinusoidal congestion and a slight epithelial hyperplasia
on the base of the secondary lamellag.@borinus macrocephalu$i-E, x 200.

DISCUSSION present description was different in body spore
length, caudal process length and fish host. Never-
The occurrence of mortality from April to theless, the comparison of present parasite allowed
July, when the water temperature drops from 27us to suggest a new species for the gills. shacro-
32°C to 17-24°C, has been a common fact observexphalus a fish of economic importance in Bra-
in Northeast of S&o Paulo State, where the fishfarmilian fishfarm. By these characteristics the authors
is located. suggests the namdéenneguydeporinicolan. sp.
The results of the parasitological examinationproposed from the name of the host.
of fishes suggest that the more important parasite  In this case, the mass mortality was attributed
found in this case was a non described speciefo the patogenic action of théenneguyaysts in
Comparing measurements with the other describegill tissue. The inter and intralamellar presence
species, body length is shorter than the othersf cysts, associated to hyperplasia and inflammation
(Table 1) but similar téd. santae(Guimardes & increased the adherence between secondary la-
Bergamim, 1934). Spore width resemble the desmellae. This fact and the hyperplasia of the goblet
cription ofH. cesarpinto{Guimarées, 1931). The cells associated with an increase in the mucus
distance of anterior extremity to polar capsule wagroduction caused respiratory distress syndrome
significantly different tcH. piaractus(Martins &  and suffocation of fishes (Dykova & Lom, 1978;
Souza, 1997) and. pisciforme(Cordeiroet al.,  Current & Janovy, 1978; Shariff, 1982; Bowser
1983/84). Despite of similarity witH. santagthe & Conroy, 1985; Kalavati & Narasimhamurti,

Rev. Brasil. Biol., 5@8): 527-534
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1985; Martinset al., 1997)_ The lesions were AZEVEDO, C. & MATOS, E., 1989, Some ultrastructural
similar to those observed iflenneguyanfections data on the spore development ianneguyasp. pa-

. e . rasite of the gill of a Brazilian fistRarasitol. Res.76:
in perch,Perca fluviatilis(Dykova & Lom, 1978) 131-134. ’

and inP. mesopotamicu@lexandrinoet al, 1995;
AZEVEDO, C. & MATOS, E., 1995Henneguya adherens

Ferraz de Limat al"1995)j . n. sp. (Myxozoa, Myxosporea), parasite of the Amazo-
The aggregate behavior of fishes near the njan fish, Acestrorhynchus falcatus. Euk. Microbiol,

inflowing water, caused by the infectiontd&nne- 42: 515-518.
guyawas also observed by Martins & Souza (1997)\zevepo, c. & MATOS, E., 1996Henneguya malabarica
and Martinset al (1997) working withP. meso- n. sp. (Myxozoa, Myxobolidae) in the Amazonian fish

potamicus That behavior is also in agreement with ~ Hoplias malabaricus. Parasitol. Res82: 222-224.

Post (1987) and Eiras (1994) for myxosporidiosiSSowSER, P. R. & CONROY, J. D., 198Blistopathology

outbreaks. of gill lesions in channel catfish associated with

The efficacy of formalin treatment showed  Henneguya. J. Wildl. Dis., 2177-179.

that in some cases may be an alternative againsSAL, G., MATOS, E. & AZEVEDO, C., 1997, Some

myxosporidians parasites of fishes. However, pond ultrastructural aspects dflenneguya striolatan. sp.
o . _ (Myxozoa, Myxosporea), a parasite of the Amazonian

C_haraCte”StICS’ water quality an_d_ number of pa.ra fish Serrasalmus striolatusParasitol. Res.83: 93-95.

sites, nust be observed. Fumagillin and malachite

L : ECCARELLI, P. S., FIGUEIRA, L. B., FERRAZ DE
green were among efficient therapy against sphaerog LIMA, C. L. B. & OLIVEIRA, C. A., 1990, Observacdes

porosis of the commom carp and proliferative  sopre a ocorréncia de parasitos no CEPTA entre 1983 e
kidney disease (Molnét al, 1987, and Alderman 1990.B. Téc. CEPTA3: 43-54.
& Clifton-Hadley, 1988). Székelgt al. (1988)  corpeiro, N. S., ARTIGAS, P. T., GIOIA, I. & LIMA, R.
related efficacy of fumagillin againstyxidium S., 1983/84Henneguya pisciforme. sp., mixosporideo
giardi in European eelAnguilla anguilla parasito de branquias do lambisiphessobrycon anisitsi
Severe damages caused in developmental (Pisces, Characidadylem. Inst. Butantam7/48 61-69.
stages oHenneguyasp. when tapir fishGna- CORDEIRO, N. S., GIOIA, I. & CELLERE, E. F.,, 1989,
thonemus petersias treated with triazinone, was ~ Myxosporen parasites imelodus maculatusacépede,
1803.Mem. Inst. [ . 11,84 170.
observed (Schmalelt al, 1991). Nevertheless, the 803.Mem. Inst. Oswaldo Cruzuppl. Il,84: 170
authors commented that the mature spores we@RRENT, W. L. & JANOVY Jr, J. 1978, Comparative
not affected, then the treatment has to be repeated study of ultrastructure _o_f interlamellar and mtral_amellar
. types ofHenneguya exilikudo from channel catfish.
within several months. Cedinih Protozool, 25 56-65.
Under the conditions described in this report ] _
he f i b It ti pf DYKOVA, I. & LOM, J., 1978, Histopathological changes
the formalin treatment _m,ay_ e ana em.a. Ve 101 in fish gills infected with myxosporidian parasites of the
the control of myxosporidiosis like fumagillin and  genusHenneguyaJd. Fish Biol, 12: 197-202.

malachite green. EIRAS, J., 1994Elementos de ictioparasitologi&und. Dr.

Augusto Nobre, Porto, Portugal.
Acknowledegments- We would like to thank to Drs. Waldener
Garutti and Francisco Langeani Neto (Departamento de Zoologid; ERRAZ DE LIMA, C. L. B., REIS, N. S., CECCARELLI,
UNESP, S3o José do Rio Preto) for specific identification of P S- & BOZANO, G. L. N., 1995, Modificagdes histo-

fish and to Dr. Ubirajara Ribeiro Martins (Museu de Zoolo- !0gicas associadas com infeccao penneguyasp. (Pro-
gia, Universidade de Sao Paulo, SP) for suggestions about the 1020a, Myxosporea) em padtiaractus mesopotamicus
name of parasite species. Holmberg, 1887 (Teleostei, SerrasalminaB). Técn.
CEPTA 8: 13-23.
REFERENCES GARAVELLO, J. C. & BRITSKI, H. A., 1998] eporinus
macrocephalussp. n. da bacia do rio Paraguai
ALDERMAN, D. J. & CLIFTON-HADLEY, R. S., 1988, (Ostariophysi: AnostomidaeNaturalia, 13: 67-74.

Malachite green therapy of proliferative kidney disease -
in rainbow trout: field trialsVet. Rec.122 103-106.  GIOIA, 1. & CORDEIRO, N. S., 1996, Brazilian myxospo-

ridians’check-list (Myxozoa)Acta Protozool.35: 137-
ALEXANDRINO, A. C., RANZANI-PAIVA, M. J. T., ISHI- 149.

KAWA, C. M., ARANA, S., MANDELI JR., J. & EIRAS,
A. C., 1995, Infestacdo aguda pdenneguyasp. (Pro- ~ GODINHO, H. M., SERRALHEIRO, P. C. S. & SCORVO,
tozoa: Myxosporea) e dactilogyridae (Platyhelminthes, F. J. D., 1988, Revisdo e discussédo de trabalhos sobre as

Monogenea) em pac®jaractus mesopotamicysiolm- espécies do génerddugil (Teleostei, Perciformes,
berg, 1887) (Osteichthyes, Characida®)Inst. Pesca Mugilidae) da Costa BrasileireBol. Inst. Pescals:
22: 115-1109. 67-80.

Rev. Brasil. Biol., 58): 527-534



534 MARTINS, M. L., SOUZA, V. N. de, MORAES, J. R. E. de and MORAES, F. R.

GUIMARAES, J. R. A., 1931Myxosporideos da ictiofauna PINTO, C., 1928aMyxobolus noguchijiM. stokesie Henne-
brasileira. Tese de Doutorado. Faculdade de Medicina, guya iheringj espécies novas de mixosporideos de peixes
Sao Paulo, Brasil, pp. 1-50. de agua doce do BrasBol. Biol., 12: 41-44.

GUIMARAES, J. R. A. & BERGAMIN, F., 1933, Conside- PINTO, C., 1928b, Mixosporideos e outros protozoarios in-
racdes sobre as ictioepizootias produzidas pelos mixos- testinais de peixes observados na América do/Sah.

porideos do génetdenneguyalhélohan, 1892Rev. Ind. Inst. Biol, 1: 101-126.
Anim, 10: 1151-1156. POST, G., 1987Textbook of fish healtltHF Publications.
GUIMARAES, J. R. A. & BERGAMIN, F., 1934Henneguya Neptune City, New Jersey, USA.

santaen. sp., um novo mixosporideo parasitoTégra-
gonopterussp. Rev. Ind. Anim.12: 110-113.

HOLMBERG, E. L., 1887, Viaje a MisioneBol. Acad. Nac.
Ciénc. Rep. Argentina, 1®222-387.

REICHENBACH-KLINKE, H-H., 1982 Enfermidades de los
peces.2? ed., Acribia, Madrid.

ROCHA, E., MATOS, E. & AZEVEDO, C., 1992,
Henneguya amazoniaa sp. (Myxozoa, Myxobolidae),

KALAVATI, C. & NARASIMHAMURTI, C. C., 1985, Histo- parasitizing the gills ofCrenicichla lepidotaHeckel,
pathological changes in the gills @hanna punctatus 1840 (Teleostei, Cichlidae) from Amazon RivEwr. J.
Bl., infected withHenneguya waltairensig\rch. Protis- Protistol., 28: 273-278.

tenk. 129 199-202. SCHONHOFEN, C. A., GARCIA, R. G. & GARCIA, M. M.
LOM, J. & ARTHUR, J. R., 1989, A guideline for the pre- P. F., 1983, Ocorréncia denneguya psorospermiem
paration of species descriptions in Myxosporkaish. peixes no Parandcta Biol. Par.,12: 141-144.

Dis., 12 151-156. SCHMAHL, G., SENAUD, J. & MEHLHORN, H., 1991,
LOM, J. & NOBLE, E. R., 1984, Revised classification of Treatment of fish parasites. 8. Effects of syn. Triazinone

the class Myxosporea Bitschli, 18&lia Parasitol, (Toltrazuril) on developmental stagestéénneguyasp.

31: 193-205. (Myxosporea: Myxozoa): A light and electron micros-
MARTINS, M. L. & SOUZA, V. N., 1997 Henneguya pia- copic study.Arch. Protistenkd.14Q 83-94.

ractusn. sp. (Myxozoa: Myxobolidae), a gill parasite of SHARIFF, M., 1982Henneguya shaharim. sp. (Protozoa:

Piaractus mesopotamici#olmberg, 1887 (Osteichthyes: Myxozoa), a parasite of marble golyxyleotris marmo-

Characidae), in BrazilRev. Brasil. Biol.57: 239-245. ratus Bleeker.J. Fish Dis., 5 37-45.

MARTINS, M. L., SOUZA, V. N., MORAES, F. R., MORAES, SZEKELY, C., MOLNAR, K. & BASKA, F., 1988, Efficacy
J. R. E. & COSTA, A. J., 1997, Pathology and behavioral  of fumagillin agisntMyxidium giardi Cépéde, 1906,

effects associated withenneguyasp. (Myxozoa: Myxo- infection of the european eedr{guilla anguillg: new
bolidae) infections of captive padiaractus mesopota- observations on myxidiosis of imported glass e&tsta
micusin Brazil. J. World Aquac. Soc28: 297-300. Veterinartia Hungarica,36: 239-246.

MEYERS, T. R., SAWYER T. K. & MACLEAN, S. A., 1977, THEOLAN, P., 1892, Observation sur les myxosporidies et
Henneguyap. (Cnidospora: Myxosporea) parasitic in the éssai de classification de ces organisnigsll. Soc.
heart of the bluefishPomatomus salatrix. J. Parasitpl Philom., 4:165-178.

63: 890-896.

MOLNAR, K., BASKA, F. & SZEKELY, C., 1987, Fuma-
gillin, na efficacious drug against renal sphaerosporosis
of the common car@yprinus carpio Dis. Aquat. Org.,
2:187-190.

Rev. Brasil. Biol., 5@8): 527-534



