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Summary

Diarrhea is one of the most common health complaints. It can range from a
mild, temporary condition, to a potentially life-threatening one. Most cases of
diarrhea are caused by an infection in the gastrointestinal tract. The microbes

responsible for this infection include bacteria, viruses and parasites.

This study aimed to determine the infection rate of Giardia lamblia among
other intestinal parasites in fecal samples collected from patients with diarrhea
and to compare between the performance characteristics of microscopy and
enzyme linked immunosorbent assay (ELISA) to identify the standard test for
the diagnosis of Giardia in fecal samples. The study also aimed to investigate
the relationship between Giardia infection and some of the socio-environmental
factors. G. lamblia genotypes were identified and the role of genotypes in the
establishment of different clinical signs was determined. Molecular
characterization of sub genotypes and the association between these sub
genotypes and the presence of sever clinical signs were studied.

The present study included 100 patients who attended the parasitology
laboratories in AL-Batol Hospital, AL-Khalis Hospital, Health Centers in Dali
Abbas and Khan Bani Saad in Diyala, suffering from gastrointestinal complaints
with acute diarrhea, together with additional 100 persons who had no diarrhea or
other gastrointestinal complaints and considered as a control group.  Age
ranged from >2 year to <19 years, 61 males and 39 females. All patients were
infected with different intestinal parasites. The information regarding socio-
demographic, health factors were collected from healthy subjects and patients.
All samples of fresh feces were examined by light microscopy; the remaining
samples were kept at -20 °C for ELISA test and DNA extraction were analyzed
with nested polymerase chain reaction (PCR).

The rates of intestinal parasite infection detected by microscopy from

patients with diarrhea were Entamoeba histolytica\ dispar (51%), Giardia
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lamblia (34%), Entamoeba coli (6%), Cryptosporidium spp. (4%), and
Hymenolepis nana (3%).

The infections in males were more than in females in all types of intestinal
parasites. The highest positivity rate was observed in children aged 2-5 years (46
cases). Whereas the age group 12-18 years revealed the lowest infection rate (6
cases).

Giardia lamblia antigen was detected in 39 out of 100 samples (39%) by
ELISA. The light microscopy was compared with ELISA and the sensitivity was
87.17%, while the specificity was 100%. G. lamblia infection was associated
with socio-demographic risk factors that include residence in urban area,
family size, other family members infected with G. lamblia, presence of
patients, water sources, type of feeding (1&2 years), presence of animals,
washing of hands and vegetables\ fruit before consumption. The abdominal pain
was the most frequent clinical symptoms of giardiasis infections which appeared
in 20 cases (51.28%) cases, while vomiting only in 4 (10.25%) cases. The
highest incidence was in April with 13 cases, while no infection with giardiasis
were detected during December. Most common co-infections was between
giardiasis cases and E. histolytica/ dispar with 3 cases (7.69%), while 2 (5.12%)

cases of co-infection among giardiasis with Cryptosporidium spp.

Molecular characterization of 39 giardiasis patients was done by nested PCR
was performed for detecting G. lamblia genotype by amplification triose
phosphate isomerase gene (tpi). Twenty one samples amplified out of 39
samples (53.84%). However, the amplification of these samples showed that 5
(23.80%) contained genotype A and 15 (71.42%) samples contained genotype
B, while 1(4.76%) sample contained mixed A and B genotypes. Regarding to
the gender, Giardia genotypes A and B were more significant in males than in
females. The highest distribution of genotypes were in patients aged 2-5 years.

Regarding to the clinical presentations of giardiasis in this study, there were
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differences in the genotypes weather it was A, B or mixed genotype. In type of
diarrhea, assemblage B was associated with fatty diarrhea (80 %), while
assemblage A was associated with watery diarrhea (60 %).

Sequence of the assemblage A isolates yielded genetic variation, one over
one position was noticed for all the isolates: C to T at position 926 with silent
mutation D Aspartic acid 309 to D Aspartic acid (according to the GenBank
isolate accession no. L02120). One subtype of G. lamblia based on these
sequences was evident. The isolates representing this subtype were as follows:
ST1 (A1, A2, A3, A4, AS). These isolates were identical with isolate sequences
of G. lamblia an assemblage A available in the GenBank database (accession no.
KF963573). However, assemblage B isolates yielded a degree of sequence
polymorphisms. One heterogeneous mixed base substitution over one position
was noticed: A to G at position 752 with silent mutation E glutamic acid 251 E
glutamic acid (according to the GenBank isolate accession no. L02116). Two
distinct subtypes of G. lamblia based on these sequences were evident. The
isolates representing these subtypes were as follows: ST1 (B3) in the present
study was identical with isolates sequences of G. lamblia an assemblage B
available in the GenBank database references (accession no KY320582). While
the ST2 (B4, B5) had not been reported before and showed high level of
similarity (99%) with isolates from GeneBank database. Therefore, these
isolates were considered new types of sequences and recorded in National

Center Biotechnology Information (NCBI).
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Chapter one Introduction

1.1 Introduction

Diarrhea is the reversal of the normal net absorptive status of water and
electrolyte absorption to secretion. Acute diarrhea is defined as the abrupt onset
of 3 or more loose stools per day and lasts no longer than 14 days; chronic or
persistent diarrhea is defined as an episode that lasts longer than 14 days (WHO,
2017). Diarrhea 1s the main cause of morbidity and mortality among infants and
young children, particularly in low-resource settings (Basmaci et al., 2018).
Diarrhea 1s a symptom of infections caused by several bacterial, viral and
parasitic organisms, over 350 million with intestinal protozoan parasitic
infection (Scanes and Toukhsati, 2018). The parasitic diseases are responsible
for causing a significant amount of morbidity and mortality, most of which are
located in the tropical and subtropical regions (Sah et al., 2013). However, with
regard to developed countries, the prevalence of intestinal protozoan parasites is
higher than that of intestinal helminthes (Rai et al., 2017).

Infection with G. lamblia is one of the most important non-viral infections
causing diarrheal illness in humans. It has been recognized as the most common
intestinal protozoan parasite infecting humans in Iraq (Abd-Al-Zahra et al.,
2012).

Giardiasis is traditionally considered an epidemic and zoonosis disease
between human and animals (farm animals, dogs, cats, birds and rodents)
(Thompson et al., 2008). The infection in humans is usually asymptomatic or
mild enough to escape diagnosis, most cases are self limited, yet significant
acute and chronic infection can occur (Wicki et al., 2009). Acute infection can
produce bloating, cramp abdominal pain and explosive diarrhea, with pale,
frothy, steatorrheic stool (foul smelling, greasy stool often mixed with mucus
but not blood) (Nyamngee et al., 2009). Transmission of Giardia occurs from
person to person, hand to mouth transmit of cysts from the feces of infected

person. Outbreaks of Giardia infections in institutions and families, such as
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Chapter one Introduction

nursing homes and day care centers, especially those with diapered children,
have been linked with fecal-oral route (Efstratiou et al., 2017).

Traditionally, the diagnosis of Giardia infection is performed through the
identification of trophozoites and cysts by microscopy in faecal samples.
However, this parasite presents variable patterns of excretion which can cause a
false-negative outcome (Cama and Mathison, 2015). Beside the microscopy, a
variety of different diagnostic tests have been reported: immunoassays such as
enzyme-linked immunosorbent assay (ELISA), rapid tests
(immunochromatographic tests), and the detection of Giardia specific genes by
conventional polymerase chain reaction ( PCR) (Soares and Tasca, 2016).
Giardia isolates are morphologically identical; they vary significantly in their
biology, virulence and genetics (Lalle et al., 2005).

However, molecular methods like PCR are used to classify G. lamblia into
genotypes and subgenotypes. Most studies use methods which depend on single
or multiple genetic loci. However, the use of a different gene, or even a different
set of PCR primers, can occasionally present the same isolate to a various
genotype (Haque, 2007). It was shown that G. lamblia consists of eight
assemblages (or genotypes). Only assemblages A and B infect humans. Human
infections of assemblage B (~58% of the cases) are more common worldwide
compared to assemblage A (~37%). (Ryan and Caccio, 2013).

Recent investigation indicates the importance of studying G. lamblia
assemblages and sub-assemblages. These findings increase our knowledge of
transmission dynamics, dispersion of drug-resistant alleles, and evolutionary
patterns of giardiasis in different geographical regions of the world (Spotin et

al., 2018).
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Chapter one Introduction

1.2 Aims of the study:

1- Study the infection rate of G. lamblia among other intestinal parasites in fecal
samples collected from patients with diarrhea.

2- Compare the test performances characteristics of Microscopy and ELISA in
order to identify the best diagnostic method of Giardia in fecal samples.

3- To investigate the relationship between Giardia infection and some socio-
environmental factors.

4- Identification of G. lamblia genotypes and then determine the role of
genotypes in the establishment of different clinical symptoms.

5- Molecular characterization of subgenotypes and to study the association

between these subgenotypes and the presence of sever clinical symptoms.
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