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ABSTRACT Amongst the snail species which are
serving as hosts for parasites, Bithynia siamensis
goniomphalos, a freshwater snail, plays a crucial role as
an amplifier host of the carcinogenic liver fluke
Opisthorchis  viverrini. Numerous free swimming
cercariae released from infected snail participate in
O.viverrini transmission to humans. We investigated the
cercarial emergence and longevity of O. viverrini
infecting B. siamensis goniomphalos. Naturally infected
snail samples were collected from a rice field in
UdonThani Province, Thailand. The emergence of
O. viverrini cercariae was monitored for 1-hour intervals
in a day (24 hours). The survival time of released
cercariae was also accounted as cercarial longevity. The
result showed that cercarial emergence was peak during
3:00-8:00 PM, but not present during 12.00 PM — 5.00
AM. The average total cercarial output from all infected
snail samples (n=4) was 767 with the maximum number
of 1000 cercariae released from one snail. The released
viverrini cercariac could survive for 48 hours, which
implies the possibility of O. viverrini cercariae
transmission.

1. INTRODUCTION

Trematode is medically important parasite which
causes a health problem in humans and animals.
Typically, the parasites require intermediate hosts to
complete life cycle which include freshwater snails and
freshwater fish as first and second intermediate hosts,
respectively. Amongst trematodes, human liver fluke
Opisthorchis viverrini infection was found to be a
potential risk factor of cholangiocarcinogenesis in
humans (Haswell- Elkins et al., 1992) and was classified
into carcinogenic group 1 (IARC, 1994, 2011).The
occurrence of cholangiocarcinoma (CCA) had a strongly

positive correlation with the prevalence of O. viverrini
infection (Srivatanakul et al., 1991; Sriamporn et al.,
2004). The incidence of CCA in Udon Thani and Khon
Kaen Provinces, northeast Thailand is the highest in the
world (Vatanasapt et al., 1990; Parkin et al., 2002;
Sriamporn et al., 2004; Khuhaprema, Srivatanakul,
2007). Bithynia spp., a freshwater snail, plays a crucial
role as first intermediate host of the O. viverrini. Three
taxa of Bithynia in Thailand have been as natural first
intermediate hosts of the O. viverrini in different
geographical habitats. There are B. funiculata in the
north, B. siamensis siamensis in the central, north and
B. siamensis goniomphalos in the northeast region
(Wykoff et al., 1965; Brandt, 1974; Kulsantiwong et
al.,2015). Theoverall of natural infection rates of
O. viverrini in Bithynia snails varied from 0.083 to 1.6%
(Wykoff et al., 1965; Upatham, Sukhapanth, 1980;
Brockelman et al., 1986). Sri-aroon et al. (2005) reported
that the natural infection rate of O. viverrini in
B. siamensis goniomphalos varied from 0.61 to 1.3%.
However, Kiatsopit et al. (2012) recently reported a
higher prevalence of infection than any previous report
with an average of 3.04% and a hot spot of 6.93% in
Sakon Nakhon Province.

Cercaria, a free-swimming larval stage of parasites, is
now in research focus to comprehend the biology of
transmission.  Several studies revealed cercarial
emergence from infected snails, especially Schistosoma
sp. (Ahmed et al., 2006, Wolmaransa et al., 2002).
Moreover, Phongsasakulchoti et al. (2005) revealed that
physiological and ecological factors influenced on
cercarial emergence from infected snails. Mao et al.
(1949) also reported that light, a physical factor, was an
important manipulating the emergence of S. japonicum
cercariae detcefni morf Oncomelania hupensis snail. In



addition, emergence pattern of O. viverrini cercariae
from infected B. siamensis goniomphalos is in agreement
with S. japonicum that numerous cercariac initially
released when the snail exposed to the light
(Phongsasakulchoti et al., 2005). However, a little
number of cercariae can be found during the nighttime.
Due tolittle knowledge on the biology of transmission of
O. viverrini cercaria, this study aims to investigate the
cercarial emergence and longevity. This biological
information would be useful for surveillance and control
of O. viverrini transmission.

2. EXPERIMENT

2.1 Snail collection

B. siamensis gonimphalos were collected in May and
June 2015 from rice field (17°31'50.6"N, 103°
01'36.5"E) by either a wire-mesh scoops or hand-picked
up. All snails were cleaned, air-dried, separately labeled
and kept in pore plastic bags. The snail samples were
brought back to the laboratory to be examined for
trematode infection. The snails were identified based on
shell morphology for species following available keys
and descriptions (Brandt, 1974; Upatham et al., 1983;
Chitramvong & Upatham, 1992; Kulsantiwong et al.,
2013; Tesana et al., 2014).

2.2 Examination of trematode infection in snails

All snails were examined for trematode infection by
cercarial shedding method.Prior to cercarial shedding,
the snails were cleaned with 50 ml of dechlorinated tap
water. The snails were placed in plastic containers with
50 ml of dechlorinated tap water, stimulated by 9W
electric light bulbs for 2 hours for daytime shedding. For
cercaria of that shed at night, black plastic covers were
used to achieve total darkness and snails were allowed to
shedding overnight at room temperature. The
confirmation of O. viverrini  cercariae  used
species-specific primer PCR (Wongratanacheewin et al.,
2001).

2.3 Cercarial emergence patterns

Immediately after cercarial shedding, four infected
snails were randomly selected and transferred
individually to new plastic containers with 50 ml
dechlorinated tap water at room temperature (29-33 °C).
The infected snails were placed under artificial light for
12 hours, from 06:00 AM to 06:00 PM for the light
period and 12 hours from 6:00 PM to 6:00 AM for dark
period. The snails were fed with ivy leaves gourd. Every
hour, each infected snail was transferred to a new plastic
container filled with the same volume of dechlorinated
tap water at room temperature. A number of released
cercariae were counted under a stereoscope.

2.4 Longevity of O. viverrine cercaria
The infected snails were placed in the plastic
containers with 50 ml dechlorinated tap water at room

temperature. Released cercariac were checked under a
stereoscope. When cercariae presented in the plastic
containers, the snails were removed and transferred to
new plastic containers. Survival of cercariae was
observed every 5 min under a stereoscope. Under
laboratory condition, the released cercariae were
exposed to artificial light for day period (6:00 AM to
6:00 PM) and used black plastic covers for night period
(6:00 PM to 6:00 AM). The survival rate of O. viverrini
cercariaewas recorded.

3. ANALYSIS

3.1 Shell morphology of B. siamensis goniomphalos

Bithynia siamensis  goniomphalos snails were
sampled from anatural water reservoir in Nong Wua So
district, Udon Thani Province. Shell morphology of the
snail was identified based on available keys and
descriptions. Briefly, the shell is dull, reddish-brown
colored and a subovated conic. The whorls are a little
rounded with horizontal and indented sutures. The
surface sculpture consists of thick transverse raised lines
and fine spiral incised lines. The outer part of the last
whorl is quite straight. The basal lip of aperture is
appeared sharply angled on the left side (as shown in
Fig. 1).The average shell size of non-infected snails was
7.3 and 4.5 mm in length and width, respectively. The
average shell size of infected snails was 6.8 and 4.3 mm
in length and width, respectively.

3.2 Prevalence of natural infection

Out of 5,179 B. siamensis goniomphalos, 389
(7.5%) infected four different types of cercariae. The
highest prevalence of natural infection was virgulate
(6.28%) followed by armatac (0.62%), monostome
(0.39%) and O. viverrini (0.19%), respectively (Table 1).

Table 1 Prevalence of naturally infected B. siamensis
goniomphalos snail.

Number of

Type of cercariae infected snail Prevalence
virgulate 325 6.28
armatae 32 0.62
monostome 20 0.39
O. viverrini 10 0.19
Total 389 7.6

3.3 Emergence of O. viverrini cercaria

Released O. viverrini cercariae from four infected
B. siamensis goniomphalos in 24 hours was found during
6.00 AM-8.00 PM with a total number of 3,065
cercariae. The total number of released cercariae per
each snail was 1000, 866, 752 and 447 cercariae,
respectively. The cercarial emergence was peak during
3:00-8:00 PM. The average of total cercarial output was
767 cercaiae per snail per day (Fig. 2).
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Fig. 2 Cercarial emergence of O. viverrini from naturally
infected B. siamensis goniomphalos.

3.4 Longevity of O. viverrinicercaria

Thirteen O. viverrini cercariae were observed for
survival under a stereoscope. The result showed that
maximum survival time of O. viverrini cercariac was 48
hours 55 min and minimum survival time was 21 hours 4
min. The average survival time was 3lhours 31 min
(Table 3).

Table 3 Longevity of O. viverrini cercariae released from
infected B. siamensis goniomphalos snail (room
temperature; 25 °C).

Longevity

(hours)
47.35
24.1
46.5
46.2
48.35
45.25
45.35
21.4
26.15
28.5
28.1
29.25
48.55

Number of cercariae
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4. CONCLUSION AND DISCUSSION

The emergence of O. viverrini cercariae was
monitored 1-hour intervals in a day. The survival time of
released cercariae was also accounted as cercarial
longevity. The study showed that cercarial emergence
was peak during 3:00-8:00 PM, but not present during
12.00 PM - 5.00 AM which is in agreement with
previous reports (Phongsasakulchoti et al., 2005;
Kaitsopit et al., 2014). B. siamensis goniomphalos snail
normally lives in shallow water or the edge of the water
reservoir (Brockelman et al., 1986; Chitramvong &
Uptham, 1992). Thus, it is possible that numerous
O. viverrini cercariae released in the evening would help
increase transmission to next intermediate host, cyprinid
fishthat normally inhabits shallow water at that time. The

released O. viverrini cercariae could survive more
than21 hours and up to 48 hours, which implies the
possibility of O. viverrini cercariae transmission. The
results of this study would prove beneficial for
parasitologist, malacologist and government to set
strategies for prevention and control of O. viverrini
infection.
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