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Introduction
Stellantchasmus falcatus, a species of fluke in the Family 

Heterophyidae, is a minute intestinal trematode of fish-eating birds 
and mammals. Human infections with this fluke have been reported 
in Hawaii [1], Philippines [2], Japan [3], Thailand [4] and Korea 
[5]. The S. falcatus metacercariae or infective stage is commonly 
found in freshwater fish such as Mugil sp. [5], Xenetodon cancila 
[6] and Dermogenus pusillus [7]. In Thailand, five species of flukes 
i.e. Haplorchis pummilio, H. taichui, H. yokogawai, S. falcatus and 
Centrocestus caninus were found responsible for human infections 
[8,9] due to the consumption of raw or undercook fish. 

Some medical properties of bitter cucumber (Mormordica charantia 
Linn.) include antiviral, antibacterial, anti-inflammatory, immune-
stimulant, insecticidal and anthelmintic properties. A bitter cucumber 
has been used to study about the anthelmintic activity on Ascaridia galli 
and Plasmodium berghei as antimalarial agent. A bitter cucumber (M. 
charantia Linn.) was shown that it was safe in experimental animals 
when ingested at low doses up to 2 months [10]. Previous study has 
confirmed that various preparations of papaya (Carica papaya Linn.) 
seeds can against helminthes effectively in vitro and in infected animals. 
Bioactive compounds responsible for the anthelmintic properties were 
ascribed to carpaine, carpasemine and benzyl isothiocyanate [11]. Most 
importantly, both papaya seeds and bitter cucumber fruits are cheap 
and easily available in tropical countries. However, there is no report 
that study regarding the effect of both extract of papaya seeds and bitter 
cucumber fruits on tegumetal surface of helminthes. Thus, this study is 
the first paper that study anthelmintic activity of both papaya seeds and 
bitter cucumber fruits on S. falcatus by observation under a Scanning 
Electron Microscope (SEM). 

Materials and Methods 
Preparation of the aqueous extract of papaya seeds and bitter 
cucumber fruits 

The aqueous extract of papaya seeds and bitter cucumber fruits 

were prepared according to the Thai Pharmacopoeia. Papaya seeds, 
0.75 grams were dried and boiled in distilled water until the volume 
was 200 ml (3.75 mg/ml) then filtered through a sieved cloth to obtain 
a 100% stock solution. Twelve grams of bitter cucumber fruits was 
chopped and boiled in distilled water until the volume was 200 ml (60 
mg/ml) and then filtered through a sieved cloth to get a 100% stock 
solution. The 100% stock solution was diluted in Tyrode’s solution to 
give 12.5% and 50% concentration. 

Adult Stellantchasmus falcatus preparation 

The chicks (Gallus gallus domesticus) were orally force fed with 
half-beaked fish (Dermogenus pusillus) infected with metacercariae of 
S. falcatus. Three days later, adult worms were collected from the small 
intestine of the chicks with Baremann’s apparatus and washed with 
0.85 % NaCl solution. The worms obtained were stored in Tyrode’s 
solution. 

Experimental design

Thirty adult worms were individually incubated in Petri-dish 
containing 5 ml of Tyrode’s solution, 12.5%, 50% and 100% aqueous 
extract from papaya seeds and bitter cucumber fruits. All the plates 
were incubated at room temperature until all of the worms were killed. 
The death and movement of the worms were examined under light 
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Abstract
Several Thai herbs have been used to treatment of parasite infection according to the Thai Pharmacopoeia. To 

verify their anthelmintic activity scientifically, Stellantchasmus falcatus was used as model to test their activity. The 
activity of aqueous extracts of papaya (Carica papaya Linn.) seeds and bitter cucumber (Mormordica charantia Linn.) 
fruits were studied by using mortality and tegumental surface change on S. falcatus. The worms were incubated in 
12.5%, 50% and 100% (0.47, 1.88 and 3.15 mg/ml for papaya seed extract respectively, 7.5, 30 and 60 mg/ml for bitter 
cucumber extract, respectively) aqueous herbal extracts and in Tyrode’s solution as control. As a result, the aqueous 
extract of papaya seeds tended to have more anthelmintic activity than that of bitter cucumber fruits due to much less 
concentration of papaya seed extract was required to kill the total worms than the bitter cucumber fruit extract. Besides, 
scanning electron microscopic was performed to observe change of tegumental surface of dead worm treated by those 
extracts. Consequently, those worms treated with aqueous extract of papaya seeds showed loss of spine, especially 
around the oral sucker and posterior region; whereas curving at the edge of the spines, blebbing and rupturing at 
the body surface were observed in the worms exposed to both papaya seed and bitter cucumber fruit extracts. The 
aqueous extracts of papaya seeds and bitter cucumber fruits have anthelmintic activity which can be used in treatment 
of parasite infection.
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microscope. The worms were described as dead when no movement 
was observed within 10 seconds. 

Scanning electron microscopy

The dead worms were processed for SEM, fixed in 2.5% 
glutaraldehyde at 4°C for 24 hours and then fixed with 1% osmium 
tetroxide, followed by conventional methods and observed with SEM 
(JEOL JSM-5400LV at 10 KV).

Results
Aqueous extract of papaya seeds at the different concentrations of 

12.5%, 50% and 100% were able to kill all the worms at 300, 275, and 
55 minutes respectively, and the aqueous extract of bitter cucumber 
fruits at the concentration of 12.5%, 50% and 100% were able to kill 
all of the worms at 280, 270 and 80 minutes respectively, whereas the 
worms in Tyrode’s solution as control were all killed at 650 minutes 
(Figure 1). Therefore, the aqueous extracts of both papaya seeds and 
bitter cucumber fruits were able to kill worms more rapidly than that 
of the control group. When compared the individual concentrations, 
there was no significant difference in the activities of both papaya 
seed and bitter cucumber fruit extracts (P<0.05). The extracts at 100% 
concentration required less time to kill all the worms than those at 50% 
and 12.5% concentration. Interestingly, 100% concentration of papaya 
seed extract preparation used less raw material than bitter cucumber 
fruit extract. It might be possible that the aqueous extract of papaya 
seed has more anthelmintic substance than that of bitter cucumber 
fruit.

SEM observation of the tegumental surface of the control group 
indicated that it was covered with scale-like spines except around the 
excretory pore. Moreover, the sensory organs were crowded at the 
oral sucker (Figure 2A-2C). Dead worms in both aqueous extracts at 
100% concentration were examined. Those tegumetal surface showed 
blebbing, curving at the edge of the spines (Figure 2D-2I). Although the 
pattern of the tegumental damage was similar to both extracts but the 
part of the worms that destroyed by both extracts were different. The 
aqueous extract of papaya seeds was noted for destruction of spines, 
especially around the oral sucker (Figure 2E).

Discussion
Wongsawad et al. [11] reported that Haplorchis taichui affected 

by Artocarpus lakoocha Roxb. developed rupturing and loss of spines 
similar to this study. The activity of both papaya seed and bitter 
cucumber fruit extracts did not cause swelling of S. falcatus. The 
blebbing of the worms when treated with bitter cucumber extracts 
(Figure 2I) was the same as that of Haplorchis taichui treated with 
A. lakoocha Roxb. [12] and the effect of praziquantel on Fibricola 
seoulensis [13]. The functional roles of the tegumental surface are for 
attachment and nutrient uptake from the host [14]. It is possible that 
the worms were released from epithelial tissue of host small intestine 
when their tegument was damaged by anthelmintic medication. Also, 
the damage of the tegument along the worm body could impair and 
destroy the worm defense system, making it susceptible to the host 
immune system as one function of the tegumental is against immune 
invasion [14,15]. Subsequently, their tegument is an important target 
for anthelmintic drugs. Additional in vivo experiment is necessary to 
confirm its anthelmintic activity.

The chemicals in the aqueous extracts of both papaya seeds and 
bitter cucumber fruits might be associated with various physiological 
properties of the tegument of S. falcatus. In papaya seeds, bioactive 
compound such as benzyl isothiocyanate may be considered responsible 
for killing Caenorhabditis elegans [11]. Lal et al. [15] found that bitter 
cucumber exhibited in vitro anthelmintic activity against A. galli worms 
and more effective than piperazine hezahydrate. Further study on the 
active compounds in the papaya seeds and bitter cucumber fruits are 
suggested due to their potential use as an alternative anthelmintic 
medication for human infection and this information is particularly 
important for health care. 
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Figure 1: The effects of aqueous extract of papaya seeds and bitter cucumber 
fruits on the mortality of S. falcatus adults. S. falcatus adults were examined with 
only Tyrod’s solution as control.

 

Figure 2: SEM micrograph of tegumental surface of adult Stellantchasmus fal-
catus (A-C) exposed in Tyrode’s solution as control group; (A) Ventral surface, 
scale bar (sb.) = 50 µ. (B) Oral sucker, sb. = 5 µ. (C) Spine and sensory organ on 
anterior part of dorsal surface, sb. = 2 µ. (D-F) exposed in 100% aqueous extract 
of papaya seeds; (D) Ventral surface, sb. = 50 µ. (E) Loss of spines around the 
oral sucker, sb. = 5 µ. (F) Blebbing, rupturing of the body surface and curving 
at the edge of the spines, sb. = 2 µ. (G-I) exposed in 100% aqueous extract of 
bitter cucumber fruits; (G) Dorsal surface, sb. = 50 µ. (H) Flanking of tegumental 
surface, sb. = 5 µ. (I) Blebbing, rupturing of the body surface and curving at the 
edge of the spines, sb. = 2 µ.
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