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Rearing of Lymnaea columella (Say, 1817), Intermediate
Host of Fasciola hepatica (Linnaeus, 1758)

Cecilia Pereira de Souza*, Kelly Grace Magalhaes ™+

Laboratério de Malacologia, Centro de Pesquisas René Rachou-Fiocruz, Av. Augusto de Lima 1715, 30190-002
Belo Horizonte, MG, Brasil

The intermediate host dfasciola hepatichymnaea columellgcollected in Belo Horizonte, Minas
Gerais, Brazil, was reared in our laboratory. The aim of the current study was to standardize a rearing
and maintenance technique. Two kinds of diet were tested: fresh lettuce (A) and rodent ration + 10%
CaCQ,; plus fresh lettuce (B). The age for the beginning of oviposition ranged from 27 to 57 days. Ten
days after oviposition at 24.7°C, 100% eclosion occurred. The complete life cycle varied from 37 to 67
days. The average numbers of eggs per egg mass were 26.3 and 31.1 with diets (A) and (B), respectivel
The lettuce and ration fed snails presented a increased growth although the difference was not statis-
tically significant (p > 0.05). The mortality rate varied from 40 to 64% after 90 days. The maximum
longevity was 183 days, 21.5 mm length and 11 mm wide. The methodology to mass breed and maintai
these snails was found to be suitable in the laboratory
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The geographic distribution of Lymnaeidae is MATERIALS AND METHODS
very wide in Brazil (Paraense 1982a,b, 1983, 1986). gp,iis used in this study were collected from a

In Minas GeraisLymnaea columell&pecimens p,oeqing colony at Pontificia Universidade Catdlica
from Sete Lagoas, Santa Rita do Sapucai, Vicogamns'in Belo Horizonte, MG, in March 1998. Af-
and Belo Horizonte municipalities were found to bgq iqentification by Dr WL Paraense from the Ma-

susceptible to experimental infection wiasciola 50410y Department of Instituto Oswaldo Cruz, Rio
hepatica miracidia (Dacal et all988). Recently, yg janeiro the snails were divided in two groups of

Silva et al (1995) reported the first natural infection, g 544 placed in two 60 x 30 x 28 cm glass aquaria.

of L. columellawith F. hepatican Itajuba, south- gach aquarium containing approximately 10 | of
ern of Minas Gerais. In a malacology survey pelgechiorinated water was provided with a water
formed in 13 municipalities in the Belo Horizontegeam during 8 h per day. As substrate, sterilized
microregion.. columellawas found in eight: Pedro ¢ 4 1004 calcium carbonate (CaQ@vas added
Leopoldo, Lagoa Santa, Santa Luzia, Vespasiang, e water. The aquaria were maintained on metal
Ribeirdo das Neves, Belo Horizonte, Nova Lima angdy o |ves with natural light exposure. Two samples

Betim_(Souza gt_a_1998). . of water containing algae and the aquatic plant
This study initiated the rearing bfcolumella, Lemnasp.) were added to the aquaria. The water

emperature and pH were monitored daily. To col-

. . ) féct the eggs, uncolored plastic sheets were put

technique for these snails collecting data on growtlhlyq, the two aquaria (Olivier 1960). To control preda-

oviposition, number of eggs per egg mass, €99 ifi5- sych as oligochaetes worms and ostracods,

ated aquaria.

Y Experiments Two experiments testing two di-

ets were performed. The snails in aquarium A were

fed fresh lettuce and in B, fresh lettuce plus rodent

powered ration (Purina) + 10% CaCQ; the latter

diet has already been used to f&dmphalaria

N - _inour laboratory (Souza et 4985, 1987). The paste
Corresponding author. Fax:+55-31-295.3115. E-maikation was placed on the lettuce leaves. In the first

fggzacp@gtfetrl?.ﬁ%wé.br experiment, 100 newly hatched snails were used, 50

Recee?\?:orlcls iuow d in each aquarium. In experiment two, 343 specimens

gust 1999 ) ; ;
Accepted 9 February 2000 were used in A aquarium and 401 in B.

cariae, metacercariae and the adult worms to stug
vaccine production.
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Snail development was evaluated by measure- Data on snails growth and mortality in the two
ment and counting after 30, 60, 90, 120 and 150 daggperiments, and the average water temperatures
post eclosion. Any dead specimens were removegre shown in Tables | and Il. The snails which were
To observe longevity in the laboratory, in experifed with lettuce plus ration developed faster than
ment two, 20 specimens which were 60 days oldhose in the other group, although the difference
from each aquarium were marked with enamel.  was not statistically significant (p > 0.05). After 90

Statistical analysisthe average reared snaildays 60 to 64% of mortality was observed among
lengths were compared using Student t tes0(p5).  the snails of the first experiment and 40.89 to 41.69%

RESULTS among the snails of the second experiment (Tables

Egg eclosion occurred 10 days after oviposil I1). Water pH varied from 6.7 to 6.9 and the tem-
tion, at 24.7°C and the eclosion rate was 100% iperature from 24.7t0 27.6°C. _
both experiments. The age for the first oviposition From March 1998 to March 1999 approximately
ranged from 27 days in the first experiment and 5¢ightL. columellagenerations and 3,000 additional
days in the second experiment. The complete liféPecimens were obtained in six aquaria in our labo-
cycle ranged from 37 to 67 days. The average edgtory. During the hottest months, December 1998,
snails per egg mass was 26.3 and 31.1 for aquariaJanuary and February 1999, the mortality of adult
and B, respectively. snails was higher.

TABLE |

Growth and mortality oEymnaea columellaeared in the laboratory, fed with lettuce (A) and lettuce plus rodent
ration + 10% CaCQ(B), in the experiment 1

Agquaria Number Age ¥erage Average Mortality Average
of snails (day) length (mm) width (mm) rate (%) temperat§e) (
A 50 1 111 0.68 0.0 25.1
B 50 1 1.11 0.68 0.0 25.2
A 50 30 4.78 221 0.0 25.1
B 50 30 4.64 2.30 0.0 25.2
A 41 60 14.21 7.09 18.0 24.7
B 48 60 15.39 7.60 4.0 24.7
A 18 90 18.17 8.55 64.0 25.3
B 20 90 19.62 9.04 60.0 254

The beginning of the eggs output occurred at 27 days after eclosion.

TABLE Il

Growth and mortality oEymnaea columellaeared in the laboratory, fed with lettuce (A) and lettuce plus rodent
ration + 10% CaCQ(B), in the experiment 2

Aquaria Number Age ¥erage Average Mortality Average
of snails (day) length (mm) width (mm) rate (%) temperat9e) (
A 343 1 1.11 0.68 0.0 24.7
B 401 1 1.11 0.68 0.0 24.7
A 343 30 241 1.16 0.0 24.7
B 401 30 3.03 1.44 0.0 24.7
A 335 60 6.85 3.45 2.33 27.6
B 395 60 7.59 3.87 1.49 27.4
A 200 90 12.21 5.37 41.69 25.0
B 237 90 14.42 7.84 40.89 25.1
A 147 120 14.71 7.63 57.14 26.1
B 152 120 18.25 8.76 62.09 26.0
A 32 150 17.01 8.62 90.6 25.0
B 102 150 18.50 9.62 74.5 249

The beginning of the eggs output occurred at 57 days after eclosion.
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The greatest. columellalongevity period re- Dr Wladimir Lobato Paraense from the Departamento
corded in these experiments was 183 days. Tlele Malacologia, Instituto Oswaldo Cruz, Rio de Janeiro,

length was 21.5 mm and the width 11 mm. for the specific identification of the snails. To Dr Neusa
Araujo from the Laboratério de Esquistossomose, Centro
DISCUSSION de Pesquisas René Rachou, for the statistical analysis.
Several authors have developgtnnaeasnalil REFERENCES

rearing techniques in the laboratory (Noland &D .
: acal ARC, Costa HMA, Leite ACR 1988. Sus-
Reichel 1943, Madsen & Monrad 1981, Sanchez et ceptibilidade delymnaea(Pseudosuccindacol-

al. _1995)' Howevgr, these; techniques are highly umella(Say, 1817) exposta a infec¢é@o por miracidios
variable and special techniques must be used when gefasciola hepatic4Linnaeus, 1758Rev Inst Med

rearing species such &essaria cubensiandL. Trop S Paulo 30361-369.
columella,theF. hepaticahosts in Cuba and Bra- Gazzinelli GF, Ramalho-Pinto J, Pellegrino J, Gilbert B
zil, respectively, which are amphibious snails. 1970. Uptake oP%Fe as a tool for study of the

Snail rearing techniques, maintenance of the crowding effectirBiomphalaria glabrataAm J Trop
aquaria and diet are extremely variable. Preferen- Med Hyg 191034-1037.
tially, small recipients including Petri dish and crysMadsen H, Monrad J 1981. A method for laboratory
tallizing recipients are used. Large water tanks are Maintenance ofLymnaea natalensiand for mass
also used, mainly to grow algae to feed the snails. Eﬁi‘;ﬁg?gf;ggs%o?'a giganticametacercariael

In the present study, the methodology used tﬂoland LE, Reichel E 1943. Life cycle afymnaea
rearL. columellain the laboratory was the same as stagnaliscompleted at room temperature without
that used foB. glabratamass growing (Souza et ccess to aiNautilus 57 8-13.
al. 1985, 1987), with satisfactory results (Tables Ipjivier L 1960. The employment of snail eggs for chemi-
I1). Initially, in addition to lettuce and powered ra-  cal tests. Working paper. WHO/Bilharziasis no. 145.
tion, algae and the aquatic plabenasp.) were Paraense WL 1982aymnaea viatrixandL. columella
introduced into the aquaria, but because of the great in the Neotropical region: a distributional outline.
voracity of the snails the feeding was simplified to  Mem Inst Oswaldo Cruz 7181-188.
just lettuce and lettuce plus ration, + 10% C@CO Paraense WL_ 1982bymnaea rupestrisp. n. from south-

The effects of snail crowding in population €M Brazil (Pulmonata-Lymnaeidadylem Inst
were observed in one of the experiments as reportsgraO:r\wgzl?/\cl)Lclrgéﬁz;mr?;é?c%Iumellm Northern Bra:
by Gazzinelli et al. (1970), iB. glabrata In the Zil. Mem Inst Oswaldo Cruz 7877-482 i
former, the 50 s_nalls Qevelc_)ped faster than thoseryclalraense WL 1986ymnaea columeltawo new Bra-
the latter experiment in which 343 and 401 speci-  zjjian localities in the states of Amazonas and Bahia.
mens were growing together (Tables |, II). Mem Inst Oswaldo Cruz 8121-123.

The age of the snails for the first ovipositionsanchez RS, Perera G, Sanchez J 1995. Cultivo de
varied from 27 to 57 days, being higher than that Fossaria cubensis(Pfeiffer) (Pulmonata:
reported folr. cubensisvhich ranged from 18 to 20 Lymnaeidae) hospedero intermediarioFesciola

days after eclosion (Sanchez etl@l95). The snail _  hepaticaen CubaRev Cubana Med Trop 471-73.
mortality rates ranged from 40 to 64% at 90 day§ilva RE, Lima WS, Caldas WS, Cury MC, Malacco AF
old (Tables I, Il) indicating that infections with 1995. Primeiro encontro dgmnaea columellgSay,

1817) naturalmente infectada por estadios

hepaticashould be performed at around 30 days intermediérios deasciola hepaticgLinnaeus, 1758)

425 g, T gt S egstered . LG o o I X Corress

S ' . ! Brasileiro de Parasitologia, Goiés, p. 205.

and reared in our laboratory was 21.5 mm in lengt§,,,5 cP, Aradjo N, Jannotti LK, Gazzinelli G 1987.

and 11 mm in width; these measurements exceed Fatores que podem afetar a criacéo e a manutencéo

those reported for specimens from different regions  de caramuijos infectados e a producao de cercarias de

of the country (Paraense 1983, 1986). Schistosoma mansomilem Inst Oswaldo Cruz 82
The methodology used to rear and maintain 73-79.

these snails was found to be suitable in the laborgeuza CP, Gazzinelli G, Aradjo N, Rosa-Cruz O, Silva

tory. The preferred diet to reaymnaeais lettuce CRT 1985. Criacéo de caramujos infectados para

plus powered ration + 10% Cagme same as for obtencdo em massa de cercarias e esquistossémulos.
Biomphalaria Mem Inst Oswaldo Cruz 865-61.

Souza CP, Lima LC, Jannotti-Passos LK, Ferreira SS,
ACKNOWLEDGEMENTS Guimaraes CT, Vieira IBF, Mariani-Junior R 1998.
Moluscos limnicos da microrregido de Belo
Horizonte, MG, com énfase nos vetores de parasi-
tosesRev Soc Bras Med Trop :3449-456.

To Professor Roney Elias da Silva from the
Departamento de Parasitologia, Universidade Federal de
Minas Gerais, for collecting and providing the snails. To



