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ABSTRACT
The present study aims to monitor the incidence of human intestinal parasites and their seasona
fluctuations in El-Dakahlia governorate. Human fecal specimens from 428 patients visiting Meet-
Ghamr general hospital were monthly collected during different sampling circadian time: morning,
afternoon and evening, throughout the period from 2007 to 2009. Microscopic examination was
performed using both direct smear and formalin-ether sedimentation techniques. Anti-Schistosoma
specific antibodies in sera of 279 patients were examined using indirect haemagglutination test.
The results demonstrated that the overall prevalence of eight identified intestinal parasites reached, in
a descending  order,Entamoebahistolytica  (52.34%),  Schistosomamansoni  (37.63%),
Ascarisdumbricoides (26.86%), Hymenolepis nana (16.35%), Giardia lamblia (5.14%),
Enterobiusvermicularis (3.73%), Trichuristrichiura (0.46%), and Trichomonashominis (0.23%).
Highest prevalence was recorded for E. histolytica(87.80%) and G. lamblia (14.63%) during summer,
whereas for S. mansoni(73.08%) andA. lumbricoides (36.62%) during autumn, and for H.nana
(22.07%) during winter. Highest incidence was observed in the morning samples for
S mansoni (38.27%). Meanwhile, evening samples demonstrated highest incidence for E. histolytica
(75.41%) and A. lumbricoides(36.07%). A marked sex-related difference regarding the infection
prevalence was found. Moreover, most of the parasitic infections were the highest in age <=10
years.In conclusion, sampling at a definite circadian time and in a proper month will precisely
indicate the parasite prevalence rate. This will consegquently optimize monitoring and controlling of

the parasite community.
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INTRODUCTION

Parasitic diseases caused by helminths and protozoa
are the mgjor causes of human disease and misery in
most countries of the tropics and subtropics. They
plague billions of people and kill millions annually, and
inflict debilitating injuries such as blindness and
disfiguration of additiona millions (W.H.O., 2012).
Parasitic diseases constitute one of the major public
health problems for people living in developing
countries, especialy children who are most severely
affected because parasites directly contribute towards
malnutrition (Chaudhryet al., 2004). High prevalence of
infections with intestina parasites in developing
countries is related to poverty, poor living conditions,
poor personal and environmental hygiene, inadequate
health services, inadequate sanitation and water supply
facilities (Cook, 1996; Montresoret al., 1998 and
Chaudhryet al., 2004).

In Egypt, the parasitic diseases are mgjor causes of
illness and death in infants, children and adults. For
example, the enteric diseases caused by protozoan and
helminth parasites rank the second in prevalence to
schistosomiasis (EL-Khobyet al., 2000). Unfortunately
accurate information about the epidemiological picture
of parasitic diseases in Egypt is scarce and
contradictory.The aim of this study was atrial to demo-
nstrate that different chronobiological factors must be
considered in the evaluation of human parasites’
prevalence. These factors are sampling time throughout
the seasons as well as the circadian time of the host
himself.
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MATERIALSAND METHODS

Study site and sampling strategy:

Human fecal samples (n=428) were monthly obtained
in the morning, afternoon and evening from patients
visiting urine and stool section in laboratory of Meet-
Ghamer general hospital, Dakahlia governorate along
the period 2007 to 2009. The specimen bottles collected
from the patients were labelled with patient name,
occupation, age and sex. Patients were divided into 4
age-categories: 1-10, 10-20, 20-30 and over 30 years, as
shown in table (2).

Table (1): Sample size according to different considered
factors.

Factor | Hostsex Age eategory

TOTAL TOTAL
Season | Male | Female ~10vears | 10-20vears | 20-30years | =30vears

Winter . 63| 82 145 47 19 29 S0 | 145
sping | 41| 89 | 130 | 36 | 31 | 19 | 44 |130
sunmer [ 27| 55 | 82 | 30 | 13| 12 |27 |8
Autumn | 38 33 1 19 11 19 27

TOTAL | 169

20 | a8 [ 2] 4 | | 143 |4

1. Stool collection and parasitological examination:

Microscopical examination was done by two methods
for confirmation of the presence of infection; direct
smear and formalin-ether sedimentation according to
Soulshy (1982).
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2. Antibody test for schistosomiasis: Parasite prevalence within the study area
Sera were monthly collected in the morning, afternoon 100 - i Wit oy
. . . O Entamereba histolytica (1) O Giardia lamblia (2)
and eveni ng from 279 paIIentS and exami n&j fOf 1 B Trichomonas honinis (3) B Schistosoma mansoni (4)
. . . . . . B Hymenolepis nana (5, O dscaris lumbricoides
antl bOdy detecuon by Indlr&t haemaggl Utl natlon teSt - el mb';:rurnhin{ n»-c'rmiru(h:ri.\' 7 B Frichuris trichivra f”)mj
following the procedures of the manufacturer. =
3. Dataanalyss 2 o -
Epidemiological characteristic represented in the =
infection prevalence was calculated according to Bush £ 40 |
et al. (1997) for analyzing the factors considered in this =
study. 20
RESULTS ] 2)
Results revealed the presence of eight intestinal o | (3)
parasitic species in the study area. Their prevalencein a Parasite species
descending order were as following: E. histolytica ) . N . :
(52.34%) and S mansoni (37.63%), A. lumbricoides Figure (1): Prevalence of the intestinal parasites recorded in
’ ) T the study area.
(26.86%), H. nana (16.35%), G. lamblia (5.14%), E. y
vermicularis (3.73%), T. trichiura (0.46%), and T.
hominis (0.23%), as shown in figure (1).
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Figure (2): Monthly prevalence of the parasites throughout the year in Meet-Ghamr city, El-Dakahlia governorate.
Note: Both Trichomonashominisand Trichuristrichiuraare not included because they were rare in the study area.
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Figure (3): Seasonal prevalence of the parasites throughout the seasonsin Meet-Ghamr city, El-Dakahlia governorate.
Note: Both Trichomonashominisand Trichuristrichiuraare not included because they were rare in the study area.

1. Monthly and seasonal variation of theinfection:
As shown in figures (2 and 3), the monthly and
seasonal fluctuations illustrated that some parasites
recorded its highest prevalence in summer such as E.
histolytica (87.80%) and G. lamblia (14.63%) (Fig. 3a
and €), whereas others demonstrated its highest
prevalence in winter such as H. nana (22.07%)(Fig. 3d).
Meanwhile, data elucidated that S mansoni and A.
lumbricoides have the highest prevalence in autumn
(73.08% and 36.62%, respectively) (Fig. 3b and c).

2. Circadian timevariation of theinfection:
Circadian time of the host appeared to play arole in
the infection prevalence of the intestinal parasites under
investigation. Evening sampling was characterized by
highest prevalence of E. histolytica (75.41%) and A.
lumbricoides (36.07%) (Tables 2a and c). On the other
hand, afternoon sampling revealed highest prevalence
of H. nana (33.33%), G. lamblia (22.22%) and E.
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vermiculoris(11.11%), as shown in tables (2 d, e and f).
Morning sampling recorded high prevalence of S
mansoni (38.27%) (Table 2b).

3. Host occupation, age and sex variations of the
infection:

Table (3) shows the variation in the prevalence of the
parasitic infections according to the host occupation,
age category andsex. Results showed that the highest
infection prevalence was recorded in males as compared
to females, except for H. nana where the prevalence
was the highest in femaes. The prevalence of E.
histolytica, H. nana,G. lamblia and E. vermicularis was
the highest among patients <= 10 years. The infection
prevalence of S mansoni and A. lumbricoides reached
the highest among patients from 20-30 years and 10-20
years, respectively.The highest prevalence was recorded
among farmers, except for G. lamblia where the
infection was only recorded among the student.
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Table (2): Prevalence of the intestinal parasites versus sampling time. Note: Both Trichomonashominisan
Trichuristrichiuraare not included because they were rare in the study area.

(a) Entamoeba histolytica

(b) Schistosoma mansoni

Sampling Time| Examined Infected |Non Infected |Percentage sampling Time|SExamined Infected [Non Infected |[Percentage
- Morning 243 93 150 38.27%
Morning 349 165 184 47.28%
Afterncon 18 13 5 72.22% Afterngon s 2 . B4
Evening 61 a6 15 75.41% Evening 30 10 20 33:33%
Total | 428 | 224 204 52.34% | [Total l 279 [ 105 [ 174 37.63%
(c) Ascaris lumbricoides (d) Hymenolepis nana
Sampling Time| Examined Infected | NonInfected | Percentage | |3@MPling Time| Examined Infected |Non Infected| Percentage
i 296 15.19%
Morning 349 89 260 25.50% Marhine i iz
Afternoon 18 4 14 22.22% Afternoon 18 6 12 33.33%
Evaning 61 22 39 36.07% s, 61 11 0 18.03%
Total I 428 l 115 J 313 26.87% Total ] 428 70 358 16.36%
(e) Giardia lamblia (f) Enterobius vermicularis
Sampling Time | Examined | Infected | Non Infected | Percentage Sampling Time. | Exami Infected | Noninfected | Percentage
M(Jl'l'lil'lg 349 15 334 4.30% Morning 349 g 340 2.58%
Afternoon 18 4 14 22.22% Afternoon 18 2 16 11.11%
Evening 61 58 4.92% Evening 61 5 56 8.20%
Total | 428 22 | aos | s1a% | | votal [ a8 | 16 [ an2 [ s7a% |

Table (3): Prevalence of the intestinal parasites versus host occupation, age category and sex.
Note: Both Trichomonas hominisand Trichuristrichiuraare not included because they were rare in the study area.

(a) Entamoeba histolytica

(b) Schistosoma mansoni

= Occupation Age category (vears) Sex s Occupation Age category (years) Sex

= Emplever | Howsewile | Favmer | Stodent | =30 | 20-30 | 10-20 | ==10 | Female | Male = Employes | Housewife | Farmer | Student | =50 | 20-50 | 10-20 [ ==10 | Female | Male
i E
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(c) Ascaris lumbricoides (d) Hymenolepis nana
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(e) Giardia lamblia

(f) Enterobius vermicularis

E Occupation Age category (vears) Sex 5 Occupation Age category (years) Sex
= Emphiyee H«u-amn-!Fal-mrr|.‘-‘ludrnl =8 | 2030 | 10-20 | ==10 | Femal le | Male & Employes | Housewifc | Favmer | Student | =30 | 20-30 | 10-20 | ==10 | Female | Mal
= =
& £
2E [ 59 H6 187 143 | 70 74 132 | 259 | 169 SE o4 59 6 157 | 143 | 9 74 | 132 | 259 | 169
I} &
z E I
£k 0 [ 0 22 0 [ 1 2 10 12 S 1 1 3 10 2 2 4 8 9
z E
. i
iz £:
2% 0 0 0 11.76 0 0 135 | 1591 | 3.86 | 7.0 2% 1.56 112 349 | 535 | 140 | 255 | 541 | 66 | 347 | 404
i= EE
DISCUSSION compared to the anal swab test (Lee et al., 2000).

The prevalence rates of the investigated parasites were

ranging from high to rare. The most prominent
pathogenic parasite was E. histolytica(52.34%). Similar
high incidence has been reported; it reached in
Menufiagovernorate 21.7% (Abd-Allaet al., 2000) and
in Gharbia governorate 37.5% (Abo-Al-Azmet al.,
1997).
Microscopic stool examination is not an effective
method for detection of S. mansoni. Results reveaed
that the infection was recorded only in one
specimenwith prevalence of (0.23%).Contrarily,using
antibody detection indicated that its prevalence reached
(37.63%). Therefore, the antibody tests for schistose-
miasis may be much effective than the classic stool
examination. The observed S. mansonihigh incidence
was within the previously reached range. El-Khobyet al.
(2000) reported that the average prevalence range in 5
governorates in Lower Egypt was (17.5-42%).
Diagnosis of schistosomiasis by detection of specific
antibodies is likely to be more senstive than the
traditional method of diagnosis by detection of eggs in
stool or urine (Hamilton et al., 1998). A possibility of
detection of past infection using the immunological
technique is taking into consideration.

A. lumbricoideswas recorded in high prevaence rate
(26.86%). It reached (27.31%) in Menoufia governorate
(Bakret al., 2009) whereas Abo-Al-Azmet al. (1997)
recorded 6.2% in Gharbia governorate and El-Shazlyet
al. (2006) recorded only 1.8% in Dakahlia
governorate.Different prevalence rates for H. nana were
previously recorded: (3.9%) in Dakahlia governorate
(El-Shazleyet al., 2006), (2.96%) in Menoufeia
governorate (Bakret al., 2009) and (6.2%) in Gharbia
governorate (Abo-Al-Azmet al., 1997). Meanwhile, the
present results revealed a higher rate (16.35%).During
the present study, G. lambliawas recorded in low rates
(5.14%) compared with that recorded in Gharbia
governorate (27.8%) (Abo-Al-Azmet al., 1997), in
Dakahlia governorate (19.6%) (El-Shazlyet al., 2006) as
well as in Menoufia governorate (10%) (Bakret al.,
2009).

The incidence of infection of E. vermiculariswas
(3.73%) in the present work. Nevertheless, this parasite
was recorded in higher prevaence in Gharbia
governorate (9.6%) (Abo-Al-Azmet al., 1997) and in
Dakahlia governorate (4.1%) and (3.9%) (El-Shazlyet
al., 2006). Routine stool examination methods, such as
formalin-ether concentration showed that only a limited
portion of E. vermicularis infections can be detected as
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Consequently, the present data may be just an indicator
for a higher prevalence of E. vermicularis in the study
area.

The presence of rare species in the study area, e.g. T.
hominis(0.23%)and T. trichiura (0.46%), was observed
in the current work. Meanwhile low incidence rate of T.
hominis (4.2%) in El-Mansoura was documented by El-
Shazlyet al. (2006). For T. trichiura, low rates were also
recorded by El-Shazlyet al. (2006) in Dakahlia
governorate (0.7%) and by Abo-Al-Azmet al. (1997) in
Gharbia governorate (2.4%).This low rate may be dueto
the improvement of the socio-economic status.
Meanwhile applying colonoscopy examination may be
helpful for better diagnosis as being applied by Kim et
al. (2003) and Oket al. (2009).

Generally, depending on the temperature, humidity
and various environmental factors, parasite prevalence
rate could be influenced. High and low incidence of
intestinal parasites in different Egyptian governorates
may be due to socio—demographic and environmental
conditions, also unsafe water supply and unhygienic
personal habits. High incidence may aways be
attributed to the rural areas since the socio-economic,
hygienic conditions and medical services wererelatively
less in the rura than urban areas (Mohammad et al.,
2012).

Omar (2002) and Olusgumet al. (2011) reported that
seasonal and environmental parameters may have arole
in prevaence of parasites. In addition, Sharif
(2002)mentioned that the highest incidence of parasites
occurred in summer while, the lowest incidence of
parasites evident in winter. He attributed the peak
incidence of intestina parasites in summer to the
increase in contamination of drinking and swimming
waters and irrigation of vegetable by waste water. In
this study, highest prevalence recorded during summer
(e.g. E. histolyticaandG. lamblia) as well as in winter
(e.0. H. nana) indicating that season may have arole to
assess the parasite incidence. It is suggested that the
adaptive importance of the "gate" mechanism is
associated  with  the  concentration of S
mansonicercariain  the water at times when the
vertebrate is present, optimizing the contact between the
parasite and the host (Bogéaet al., 1996).

Circadian time of the host must be considered when
applying different diagnostic methods for the detection
of parasitesin biological samples ranging from traditio-
nal to more recent molecular methods. Sampling time
must be taken into account (Lépezet al., 2007 and
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Manguinet al., 2010). Current results confirmed high
prevalence of evening sampling (eg. in A
lumbricoides) or afternoon sampling (eg. in G.
lamblia), therefore the host circadian time must be con-
sidered in diagnosing the parasite incidence.Doehringet
al. (1983) confirmeda circadian rhythm of S
haematobium egg excretion, with a peak around
noon.The cercarial emergence pattern of S. mansoni
from Oman is circadian, exhibiting either a diurnal or a
nocturnal phenotype (Mouahidet al., 2012).

Results showed a marked sex-related difference
regarding the infection prevalence with the intestinal
parasites, where the males were dlightly susceptible to
the parasitic infection as compared to the females;
exception for H. nana. Al-Naemyet al. (2012) attributed
the high prevalence of gastrointestinal parasites in
males to their usual behaviour by spending more time
outdoors in road and streets playing or even working. In
contrast, susceptibility to the parasitic infection in male
hosts was attributed to testosterone. Testosterone may
increase the movement, display rates and aggression of
the host, which can lead to higher exposure to parasites
(Klein, 2000). In addition, it may increase susceptibility
to infection or infestation by directly lowering the
immunocompetence of the individual, via suppression
of the immune system (Ulter and Olsson, 2003).
Barnard et al. (2002) correlated reduced resistance and
thus greater parasite intensities in rodents to the larger
adrenal glands, testes and seminal vesicles of the host.
In the present study, the prevalence of the intestinal
parasites in males was dlightly higher than females
indicating the possible effects of the usual behaviour of
the individual.

Gastrointestinal protozoa and helminths flourish in
areas characterized by warm temperatures, humidity,
poor sanitation, dirty water, and substandard and
crowded housing (Harhayet al., 2010). Unfortunately,
this is the case in the study area. Most of the parasitic
infections recorded in this study were the highest in age
< 10 yearsindicating firstly the poor health education in
the surrounding community and secondly the suscep-
tibility of young individuals than older one to the
infection. Interestingly, age-related difference was
mainly parasitic-species dependent. Rayanet al. (2010)
found age-related differences in their study about
parasitic infestations in school children.

In conclusion, this study is an attempt to focus on the
concept of chronobiological approach in sampling
periods which may help in evaluating accurate survey of
parasite incidence in Egypt. The current preliminary
results indicated that investigating the host circadian
time and the sampling month may have a crucial role to
get proper infection incidence of parasitesin Egypt and
consequently optimize monitoring and controlling of the
parasite community. Therefore, detailed further studies
are necessary for analyzing the Egyptian parasitic fauna.
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