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ABSTRACT

Objective: In view of the serious prevalence of helminth and ease of infection, our research focuses on the detection of the prevalence of helminth eggs
in the Sourani Dam Lake (Tartus governorate) water reflecting the health services and environmental circumstances in this region.

Methods: The study was carried out on water samples of AL-Sourani Dam Lake with the aim to investigate the quality of water from October 2015 to
September 2016 and verify the existence of helminth eggs according to their characteristics.

Results: Our results showed a presence of helminth eggs such as Ascaris lumbricoides, Taenia saginata, and Hymenolepis nana in water samples. The
total prevalence was 1.57 egg/L. T saginata eggs were the most prevalent, followed by the eggs of A. lumbricoides, while the eggs of H. nana were the
least prevalent, especially in summer and autumn.

Conclusion: Due to the presence of helminth eggs in samples, it is recommended that sewage treatment plants be established and that health
awareness be increased to decrease their prevalence.
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INTRODUCTION

According to the World Health Organization (WHO), 133 million people
suffer from infection with helminths, especially in developing countries,
and 88% of the reasons are due to decrease in each of the personal
hygiene and the use of household sanitation [1,2].

Helminths are worms causing a wide variety of diseases called
helminthiases. Helminth eggs are discharged to the environmentin feces,
the oral-fecal route is the main dissemination pathway of the disease.
They enter the body by unpurified drinking water or in uncooked meat
or even after swimming or walking on contaminated soil [3,4].

Helminths cause different symptoms according to their species, but
generally lead to bleeding and decreasing in blood clotting, abdominal
pains, nausea, vomiting, diarrhea, and vitamin deficiency, some studies
have shown a loss in weight, height, and hemoglobin in children who
infected with Ascaris [5-8].

Some of the helminths live in a simple life cycles (direct, one host) such
as Enterobius vermicularis with just one host in which there are growth,
development and toreproductionm, or maybe live a complex life cycles
such as Schistosoma and Taenia sp. which have an intermediate host
where only they grow and develop in addition to definitive host where
sexual maturity and reproduction occur [9,10].

Humans are the primary hosts for the helminth infections and most of
the helminths reproduce sexually in the human host, producing eggs or
larvae that pass out of the body and infect the secondary host [11,12].

METHODS

Study area description
AL-Sourani Dam is located in the coastal mountains in the province of
Tartus-Syria. It was built in the high part of “Al-Mareiqa” river to the

northeast of the Sheikh Badr area about 10 km west of the town. The
dam was established in 2004 with height 41.3 m and storage volume
4.5 million cubic meters (Fig. 1a and b).

Water samples were collected from study sites monthly during October
2015 to September 2016 from three locations on AL-Sourani Dam Lake
(entrance, center, and exit) using clean plastic containers (10 L) for
each location.

Laboratory analysis of helminth eggs in the samples was carried out
according to the modified Bailenger method [13] as recommended by
the WHO in “Wastewater Analysis for Agricultural Use” [14].

Samples preparation steps

We left the water samples in the laboratory for 2 h for precipitation and
removed about 90% of the supernate by pipette, the precipitates were
divided into tubes and centrifuged at 1000 g (g=centrifugal force) for
15 min. We reassembled the precipitates in one tube and centrifuged
again at 1000 g for 15 min.

The precipitate was suspended in buffer solution (pH=4.5) and then
we mixed it with ether (2:1) and centrifuged again to get three layers
(precipitate in the down, buffer solution in the middle, and ether in the up),
the precipitate was suspended again in zinc sulfate (5:1). Finally, we got
the last precipitate by micropipette and put it on McMaster counting slides
for examination under a microscope in magnifications (x10, x20, and x40).

The numbers of eggs were calculated in a liter of the sample according
to the following equation:

N = AX/PV
Where:

e Nis the number of eggs/L of sample
e Aisthe number of eggs calculated in McMaster counting slide
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e Zisthe final product size (ml)
¢ Pisthe volume of McMaster counting slide chamber
¢ Vis the volume of the primary sample (L).

Helminth eggs were identified based on the international classification
criteria which were accredited in the classification of helminth eggs
(shape, size, and nature of the covering surface), the results were
analyzed using the Chi-square test [10,15].

RESULTS

Our results showed the presence of different types of helminth eggs.
By carrying out a morphological and standard assessment of these
eggs on the basis of the international classification criteria, we were
able to identify three different types of helminths: Eggs of Ascaris
lumbricoides which is classified in Nematoda class - Nemathelminthes
phylum, and eggs of two species (Hymenolepis nana and Taenia
saginata) which were classified to Cestoda class - Plathelminthes
phylum.

The eggs of A. lumbricoides were readily differentiated by their oval
shape, brownish color, and thick outer wall. The size of the eggs
was 67 x 42 um (Fig. 2a), with regard to Taenia sp. We have identified
their eggs according to the spherical shape and double-striated wall in
addition to the presence of oncosphere within the egg (Fig. 2b); these
eggs are expected to belong to Taenia saginata due to the habits of
people eating only beef there. The egg of H. nana is characterized by its
morphological specifications and we could easily identify it through its
spherical shape with a diameter 30-45 um (Fig. 2c). Its color was gray

Fig. 1: (a) AL-Sourani Dam Lake (b) AL-Sourani Dam Lake
(uploaded by Google earth)
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and the shell consists of double membrane: Outer smooth and inner
thin which spread out between them about 4-8 filaments [10].

Our results showed that the total prevalence of helminth eggs in the
water of AL-Sourani Dam was 1.57 eggs/L which is higher than the
maximum permissible limit of the WHO (11 egg/L) [16].

T saginata eggs were the most prevalent at a rate of 2.78 eggs/L
followed by the eggs of A. lumbricoides at a rate of 1.67 eggs/L, Table 1.

The value of Chi-square test is 0.99. This suggests a statistically
significant relationship between the average of helminth eggs
prevalence according to the seasons, we also found that the high
prevalence was for Taenia sp. in the summer (4 eggs/L). In general,
Taenia sp. had the highest prevalence during the year, whereas H. nana
had the lowest prevalence, Fig. 3.

DISCUSSION

Our study confirmed that the eggs of helminths, especially
A. lumbricoides, Taenia sp., and H. nana, are the most helminth eggs
that recorded in different environmental samples, especially water
surface, sewage, and vegetables; this is due to their ability in resistance
the external conditions more than other helminth eggs [9]. Our results
agree with many other studies [8,17,18].

Other studies showed that Ascaris eggs are not the most common
helminth eggs. In America, the prevalence of parasitic helminth eggs
in wastewater samples was as follows: Ascaris>Toxocara>Toxascaris>
Trichuris>Hymenolepis, while the prevalence of helminth eggs in France
was as follows: Taenia>Trichuria>Toxocara>Ascaris [19,20].

The presence of eggs has changed during the year and the greatest
prevalence in the water of AL-Sourani Dam was in summer and autumn.
In Table 1, this is due to water levels low during these two seasons due
to decreasing rainfall rates and continuous use of water for irrigation,
thus increasing the concentration of contamination in water, including
helminth eggs, especially with uncontrolled access of some local
wastewater to the lake in a direct or indirect way.

CONCLUSION

Our results showed that human waste that is thrown directly without
treatment into AL-Sourani Dam water or into its tributaries makes

Fig. 2: (a) Ascaris lumbricoides egg. (b) Taenia sp. egg. (c) Hymenolepis nana egg

Table 1: Average of helminth eggs prevalence during the year

Season Average of eggs prevalence during the seasons Total prevalence rate eggs/L
Taenia sp. A. lumbricoides H. nana

Winter 0.27 0.76 1.56 0.86

Spring 0.47 1.56 2.23 1.42

Summer 0.07 1.78 4 1.95

Autumn 0.23 2.56 3.33 2.04

Number of registered eggs/L 0.26 1.67 2.78 1.57

A. lumbricoides: Ascaris lumbricoides, H. nana: Hymenolepis nana
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Fig. 3: Average of helminth eggs prevalence during the year

water unsafe for drinking or even for irrigation. Our results showed
that the total prevalence of helminth eggs in the water of AL-Sourani
Dam was higher than the WHOs maximum permissible limit [16]. The
density of helminth eggs in water is used as an indicator of water quality
and thus the possibility of disease infections. Therefore, we recommend
the establishment of sewage treatment plants and prevention of
contaminated water flow and the conduct of periodic examination of
water [10,15,18,21-24]. Besides, the development of drugs used in
therapy [25].
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