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Abstract L
Diarrheic disease is one of the greatest causes of morbidity and mortality worldwide.
Intestinal parasites contribute to the disease and the well being of humans. The current study
aims to determine the prevalence of intestinal parasites among patients suffering from .
diarthoea and to determine the etiological agents responsible. The study evaluates the
prevalence rate in relation to residential localities.

This study was undertaken in the holly city of Makkah Al-Mukarramah where total
population is about 1,496,000. A total of 166 diarrheic stool samples were collected. A wet
smear from each specimen in normal saline and Lugol's iodine solution was examined
microscopically for the presence of trophozoites and cysts of protozoan parasites. Stools were
also examined using ethyl acetate formalin concentration technique to confirm the presence or
absence of intestinal parasi’ses..AH stool specimens were stained by Zeal Nelsen technique to
detect the oocysts of Cryptosporidium spp. One way ANOVA was used to analyze data.

128 persons were found to be infected, with an overall prevalence of 77.1%. 46.99% of the
studied samples were females, and 53.01% were males. The prevalence of infection in female
population was 36.1%, while 40.9% in males. 16.9% of infected females were living near the
Holy Masjid (city centre), while 19.3% were living away from the Holy Masjid. 18.7% of
infected males were living near Holy Masjid, while 22.3% were living away from it. The
majority of cases fall into the young age groups (< 30 years old). There is no significant
difference between the prevalence of infection near and away from the Holy Masjid (P=0.22),
whereas the prevalence of infection between over 30 years old under 30 years old was
significance of (P=0.036). Rates of infection were higher in the areas away from the Holy
Masjid than those living near the Holy Masjid. The prevalence of intestinal parasites was
more or less in accordance with previous studies. The present work results were discussed

with previous investigations.
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Introeduction

Diarrheic disease is one of the greatest causes of morbidity and mortality worldwide. It is a
recognized problem in the developing world especially among children. Intestinal parasites |
are amongst the most common infections that contribute significantly to the enteric disease
and the well being of human. Intestinal parasitic infection is generally of worldwide
distribution; prevalence rates in the population correlate roughly with the level of sanitation.
The higher rates of prevalence in communities may be attributed to inadequate hygiene or
environmental contamination. High prevalence rates were reported from developing countries
(Bolbol er al., 1989; Araj et al., 1996; Hashmey et al., 1996; Fernandez er al., 2002; Kaur et

al., 2002).

Intestinal parasitic infections have been previously investigated in Saudi Arabia. Studied
reports revealed the significance of intestinal parasitic infection for general public health.
Many studies confirmed a higher prevalence among certain populations including:
communities’ studies in Abha (13.2%) (Al-Madani er él., 1989) and Riyadh (32.2%) (Al-
Shammari et al., 2001), food handlers (14%) (Khan er al., 1987; Ali ef al., 1992), expatriates
(55.7% - 31.4%) (Abdul-Hafez er al., 1987, Al-Madani & Mahfouz, 1995; Abahussain,
2005), patients attending hospitals and health clinics (31.3%) (Al-Fayez & Khogheer, 1989),
among school children in Riyadh (14.2%) (Ahmed & Bolbol, 1989) and in Malkkah (13.24%)
(Al-Harthi, 2004). Intestinal protozoa infection was higher than that of helminths in Makkah
among school children (12.2%) (Al-Harthi, 2004). The most common protozoal infections in
the Saudi Arabia were Giardia lamblia followed by Entamoeba histolytica (Omar et al.,
1991; Hassan, 1994; Al-Shammari et al, 2001; Zakai, 2004). A low prevalence of
Cryptosporidium spp. (1%) has been reported, a much higher prevalence (32%) was detected

among symptomatic children in Jeddah (Khan et al., 1987; Al-Braiken ef al., 2003). Among



helminths infection Ascaris lumbricoides and Hymeholepjs nana were the most prevalent (Al-

Shammari ef al., 2001).

As far as we are aware, there is no published data that have studied diarrheic disease among
individuals living in Makkah Al-Mukarramah city. The current study aims to determine the
prevalence of intestinal parasites among patients suffering from diarrhoea and to verify the
etiological agents responsible. The study also evaluates the prevalence rate in relation to

patients’ age and residential localities.
MATERIAL & METHODS

This study was undertaken in the Holy city of Makkah Al-Mukarramah where total
population is about 1,496,000 (70% are Saudi ~1,057,000 and 30% ~ 421,000 are foreign
residents from different nationalities). As it’s the Moslems holy city; thousands of peoples
come to perform Umrah or Hajj all year round. The city is divided into several districts each
have different social, ecoﬁomical, educational and health standards. Ten different general
clinics either government primary health centres or private clinics where randomly chosen.
Each clinic presented a different region and the distance of each clinic from the city centre
(The Holy Masjid) was considered. Five clinics were selected ffom rural areas surrounding

with a minimum distance of 10 kilometres from The Holy Masjid.

A total of 166 diarrheic stool samples were collected. The parasite analysis used in the study
is a standard protocol (Garcia et al., 1997). A wet smear from each specimen in normal saline
and Lugol's iodine solution was examined microscopically for the presence of trophozoites
and cysts of protozoan parasites. Stools were also examined using ethyl acetate formalin
concentration technique to confirm the presence or absence of intestinal parasites. All stool

specimens were stained by Zeal Nelsen technique to detect the oocysts of Cryptosporidium



spp (Henriksen & Pohlenz, 1981). The statistical analyses of data obtained were performed

using one way ANOVA by using Microsoft Excel software.

Results

A hundred and sixty six samples were collected from patients complaining of diarrhoea. Their
age distribution was betv\-feen 0.75 - 76 years. The mean age is around 30 years old. The sex
distribution showed 78 (46.99%) were females and 88 (53.01%) were males (Fig. 1a & Fig.
1b). Around 87 (52.41%) reside within the vicinity of the Holy Masjid and 79 (47.60%) from
localities of Makkah Al-Mukarramah, away from the Holy Masjid. A total of 128 persons
were found to be infected (77.1%), 60 of them were females (36.14%) and 68 were males
(40.96%) (Fig. 2). Infection with Entamoeba histolytica/E. dispar were (109, 65.7%),
followed by Giardia lamblia (10, 6.0%), Cryptosporidium spp. (3, 1.8%) and other parasites
(6, 3.6%) (Fig. 3). Two persons only have prevailed Ascaris Iumbricoides eggs beside E.
histolytica/E. dispar ot G. lamblia. Some of the non-infected persons had yeast cell in their
stools. The macroscopic examination of the collected stools shows brown colour and some
with blood.

From the total infected females, 28(16.9%) were living near the Holy Masjid, while 32
(19.3%) were living away from Holy Masjid. Between the infected male group 31 (18.7%)
were living near Holy Masjid, while 37 (22.3%) were living away from Holy Masjid (Fig. 4).
The majority of positive cases were among the young age groups (< 30 years old). The
infection rate according to age group is presented in table 1. Amongst positive female
samples, 47 (28.3%) were under 30 years, and 43 (25.9%) of males under 30 (Fig. 5). Table 2
summarize all the parameters obtained.

The one way ANOVA statistical analysis showed that the differences between the prevalence
of infection near Holy Masjid and away from it are not significance (P=0.22). On the other

hands, the differences in prevalence in different age groups show significance of (P=0.036), in



which the prevalence were more in the age groups under 30. The significance between males
and females cannot be tested for significance because the numbers of females and males

samples were not identical.

Discussion

Diarrhoea can be caused by a variety of agents such as bacteria, viruses and parasites. This
study investigates the prevalence of parasitic entero-pathogens among diarrhoeic patients of
the city of Makkah Al-Mukarramah. The overall positive intestinal parasites detected in
specimens were (77.1%). The highest protozoan parasite detected was E. histolytica/E. dispar
(65.7%) followed by Giardia lamblia (6.0%), and Cryptosporidium spp. (1.8%). Perceptibly,
the incidence rate of parasitic infection in cwrrent study is much higher than that previous
reported in Makkah among asymptomatic male primary school children (13.24%) (Al-Harthi,
2004). A study conducted in Jeddah city (70 Km from Makkah) among diarrhoeic and
asymptomatic children (<5 years of age) detected at least one species of parasite in (47.4%) of
the children examined (Al-Braiken er al., 2003). The study showed that the incidence of
protozoan parasites among diarrhoeic children much higher than asymptomatic individuals.
The study reported a high prevalence of Cryprosporidium spp. (32%) foilowed by Giardia
lamblia (29%) and Entamoeba histolytica/E. dispar (14%) among diarrhoeic children. Most
of reported studies from other geographical localities in Saudi Arabia indicated lower
parasitic incidence rates as these investigating were mainly carried out on asymptomatic
popglations (Al-Faleh, 1982; Al-Madani ef al., 1989; Omar ef al., 1991; Al-Shammari er al.,

2001; Zakai, 2004).

The most common intestinal protozoan parasites reported in Saudi Arabia were Giardia
lamblia and Entamoeba histolyticalE. dispar. Studies revealed high prevalence of giardiasis

in Riyadh (37.7%) (Al-Shammari ef al., 2001); in Al-Asiah Qasim region (22.6%) (Al-Faleh,



1982); in Asir (10.9%) (Omar et al., 1991); in Jeddah (9.5%) (Al-Braiken ef al., 2003) and
(2.89%) were reported among school children in Makkah (Al-Harthi, 2004). Whereas, E,
histolytica/ dispar is estimated to be infecting around (37.7%) in Riyadh; (5.2%) in Al-Asiah

Qasim region; (4.1%), in Asir; (2.2%) in Jeddah; and a low prevalence of (1.01%) were |
detected among children in Makkah (Al-Faleh, 1982; Al-Shammari et a/., 2001; (Omar ef al.,

1991; Al-Braiken er al., 2003; Al-Harthi, 2004).

As it is well known that, among intestinal parasites, the two most common intestinal
protozoan parasttes world wide are Giardia lamblia and Enfamoeba histolytica. Giardia
lamblia has a reported global prevalence of approximately 30%. Entamoeba histolytica also
has a world-wide distribution with infection rates up to 80% in some developing countries.
Since both are transmitted faecal-orally by ingestion of contaminated water or food or by
person-to-person contact, they have their highest prevalence in areas where sanitary

conditions are poor (El-Sheikh & El-Assouli, 2001).

The present study indicatfed that individuals aged <30 showed higher incidence rate than those
> 30. This finding coincides with most of the previous studies in Saudi Arabia (Omar et al.,
1991; Al-Eissa et al., 1995; Al-Shammari et al., 2001). The prevalence of G. lamblia was
usually high during childhood and begins to decline during early adolescence. Infection with
E. histolytica, on the other hand were found to increase with age reaching its highest in early
adult life (Al-Shammari ef al., 2001). As worldwide, the high incidence rate of parasitic
infection among children and young individuals most likely attributed to lack personal

hygiene and the habits of proper hand washing before eating.

Data obtained showed no significant rate of infection between the individuals living in areas
away from the Holy Masjid than the central area of the ¢ity near Holy Masjid. These results

differ from the finding reported in Abha where rural areas had higher rate of infection (Omar



et al., 1991), and the situation in Riyadh where urban areas showed higher prevalence of
parasitic infection (Al-Shammari ef al., 2001). Also, the parasites detected where similar
between those living close and away from the Holy Masjid. The protozoan parasites detected,
intlude Giardia lamblia, E. histolytica/ E. dispar cysts and Cryptosporidium Spp. 00CYySts.
These parasites have been isolated from water resources in different parts of the world {Cook,
1995; Hachich et al., 2004; Stanley, 2003). It is very likely that the high incidence of E,
histolytica/E. dispar and G. lamblia in the present study could be attributed to the possible
contamination of the water supply (wells). The water supply around the Holy Masjid area is
provided by the municipality of Makkah, however, shortage of water do frequently occurs and

water 1s provided by water tanks.
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Figure 1 (a, b): The distribution of male and female'age range of the studied samples.
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Figure 2: Prevalence of parasitic infections among males and females
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Figure 4: Prevalence of infection among males and females according to resident

location near and away from Holy Masjid (H M)

Prevelence of infection according to resident location

80 -

70 -
60 -
50 -
40 -
30 4
20 -
10 -

Number of individuals

Infected near H M

Location

Infected Away from HM

Eiﬁémaie; E
‘dMales
;Vchfal )

Figure 5: The distribution of infected males and females over and under 30.
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Table I: Prevalence of infection among males and females in relation to age

Sex| Age groups 0-10Y 11-20Y | 21-30Y | 31-40Y 41-50Y | 51.60Y | 61-70Y Total
Total 30 18 11 10 11 7 1 88
g
g infected 20 18 7 9 g 6 1 68
Percentage | 66.70% | 88.90% | 63.60% | 90.00% | 81.80% | 85.70% | 100.00% | 77.30%
Total 28 15 14 12 7 2 0 78
o
2
E infected 23 13 11 5 7 1 0 60
e
Percentage | 82.14% | 86.70% | 78.57% | 41.70% { 100.00% | 50.00% 0.00% 76.92%
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