
Introduction

Giardiosis is one of the famous gastroenteritis,
that is caused by a microscopic parasite, called
Giardia lamblia (syn. G. duodenalis, G. intestinalis)
[1,2]. It is a flagellated unicellular eukaryotic
intestinal parasite found in the gastrointestinal tract
of humans and a range of other vertebrates [3,4]. G.

lamblia is transmitted by the swallowing of the
mature cyst in faecally contaminated water or foods
through faecal-oral route [5]. 

It is characterized by a broad range of clinical
manifestations from asymptomatic carriage, chronic
diarrhea to severe malabsorption [6]. The symptoms
of giardiosis patients mainly suffer from abdominal
pain, diarrhea, nausea, chills and fever in addition to
weight loss [7].

The variability of clinical illness seems to be due
to differences both in the parasite and the host’s
immune response [8], as well as to previous

exposure to this pathogen [9]. Defense of immune
system is vital for destruction of the G. lamblia

during the period of infection and progress of
effective immunity against it [10]. Both, humoral
and cell-mediated immune responses play a role in
acquired immunity, but the mechanisms involved
are unknown [11]. Since an immune response is
directly affected by interleukins (ILs), study of ILs
changes in patients with giardiosis is of particular
importance [12].

This present study was undertaken to estimate
the immunological effect of G. lamblia infection on
IL-2, IL-4 and IL-10 levels in patients with
giardiosis compared to control group in Thi-Qar
Province, southern of Iraq.

Materials and Methods

Stool and blood samples

From June 2020 till March 2021, a total of 375
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stool samples were collected from patients and 20
healthy persons, from Al-Hussein Teaching Hospital
and Al-Shatrah General Hospital in Thi-Qar,
southern Iraq.

Freshly voided stool samples (included 211 males
and 164 females aged from 1–50 year) were
processed and examined microscopically using ×40
objective lens for G. lamblia detection as described
by Paniker [13].

Blood samples (5 ml) also were assembled from
patients who confirm to have giardiosis and healthy
individuals as a control. The blood specimens
centrifuged at 3000 rpm for 5 minutes
(Backman/counter, Germany) to separate the serum
and collected, each sample of serum was divided
into three parts; each of them was store until used
for the determination of IL-2, IL-4 and IL-10 levels.

Evaluation of IL-2, IL-4 and IL-10 by ELISA test

Serum interleukins (IL-2, IL-4, IL-10) levels
were estimated in 24 patients confirm suffering
from giardiosis and 20 apparently healthy controls
by Enzyme Linked Immunosorbent Assay (ELISA)
test according to the manufacturer instructions.

Detection of IL-2, IL-4

Following the instructions of IL-2 Kit and the
IL-4 Kit, frozen serum samples were brought to
room temperature and mixed thoroughly. One
hundred μl of assay diluent was added to each well,
100 μl of control and sample were added to each per
well. The covered plate with a fresh sealer was
incubated for 2 h at room temperature 25°C and
shaker at 500±50 rpm. The plate was washed
(repeated twice) by dispensed 0.4 ml of washing
solution into each well then the content of well was
aspirated. 200 μl of interleukin conjugate was added
to each well. The covered plate was incubated for 2
h at room temperature 25°C and shaker at 500±50
rpm then washed as in up step, 50 μl of substrate
solution was added to each well, the covered plate
was incubated for 1h at room temperature 25°C and
shaker at 500±50 rpm. Then 50 μl of amplifier

solution was added to each well, incubated for 30
minutes at room temperature. Then stop solution
was added (50 μl) to each well, the absorbance of
each well was recorded by using ELISA microplate
reader (Olympus/Japan) at 490 nm.

Detection of IL-10

Practical work was done following the
instructions of US Biological IL-10 kit protocol.
One hundred microliter from each standard and
samples were added (in duplicate) into the antibody
pre-coated microtiter plate, then incubated for 1
hour at room temperature. Without discarding
standards or samples, solutions about 50 μl biotin
was added to each well, incubated for 1 hour at
room temperature then the plate was washed to
remove any unconjucated antibodies. The Avidin
attached with HRP enzyme was added to all wells in
quantity of 100 μl, the plate was incubated in dark
at room temperature for another 1 hour followed by
washing step, finally 100 μl substrate mixture was
added for 15 minutes stand period in dark at room
temperature then to stop their reaction, 100 μl stop
solution was added. At the end of experiment a
standard curve for different standard concentrations
verses their absorbance at 620 nm were plotted, then
each IL-10 concentration was calculated.

Statistical analysis 

Statistical analysis were carried out using SPSS
statistical package (version 20). Analysis of
variance (ANOVA) of the data was used to detect
overall difference in group means. Data are
presented as the mean±standard error. Differences
among group means were assessed using least
significance difference (LSD). Proportions were
compared by Chi-square. P≤0.05 was considered
statistically significant.

Results 

The result of present study revealed that 24
patients from 375 were positive for G. lamblia. The
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Table 1. Distribution of giardiosis according to gender

Chi-Square=1.127, D.F =1, P=0.395, P≤0.05

Gender No. of examined sample No. of positive sample Infection rate (%) 

Male 211 16 7.58%  

Female 164 8 4.87%  

Total 375 24 6.40%  



infection rate among patients was 6.40%. The
positive samples included 16 male and 8 female.
The rate of infection among patients according to
gender was higher in males 7.58%, than females
4.87%. There is no significant difference in the rate
of infection between genders (Tab. 1).

The influences of age on infection with G.

lamblia was studied, a higher percentage in G.

lamblia infection (7.04%) was found within the age
group (30–45) years followed by (6.84) within the
age group (1–14) and the lowest one was (5.05%)
within the age group (>45). There is no significant
difference shows in the infection of different ages
under study (P≤0.05) (Tab. 2). 

In this study, the amount of IL-2, IL-4 and IL-10
in infected patients was (26.90, 17.43 and 14.71),
respectively, higher than those of controls group
(13.32, 10.25 and 10.55), and it is significantly more
than the healthy controls (Tab. 3).

Discussion

Giardiosis is an infectious disease that present all
over the world but spread more in the third world
countries like Iraq [14]. In Iraq, there is many
studies on the prevalence of giardiosis had been

performed in North, in Baghdad and its vicinity as
well as in the South [15–17]. These studies have
shown variations depending on geographical
regions and localities, sanitary environment and
hygienic habits of people living there [18,19], this
may be cause the contrast percentage.

The results of our study reported that there are
differences to the infection rate between genders as
in table 1 where the males were highly than females.
This result agreed with several studies such as
[20–24], which pointed out that there is an increase
in number of infected  male with G. lamblia than
female. The cause of increase in male infected rate
belong to the males more active and contact with
environment than females [25].

The age influences the rate of infection G.

lamblia revealed that most cases of giardiosis
occurred in the (30–45) years age group followed by
the 1–14 years age group. This could be due to a
number of factors such as poor health hygiene,
overcrowding, low socioeconomic status and
climatic conditions [26]. As shown in table 2, the
result shown there is no significant difference
between groups. These results agreed with [27,28]
who illustrated that there were no significant
differences between age groups. While it was

Table 2. Distribution of giardiosis according to age group

Chi-Square= 0.291, D.F =3, P=0.962, P≤0.05

Age group No. of examined sample No. of positive sample Infection rate

1–14 73 5 6.84%

15–29 51 3 5.88%

30–44 142 10 7.04%

>45 109 6 5.05%

Total 375 24 6.4%

Table 3. Comparison between infected patients and healthy control interleukins (IL-2, IL-4 and IL-10) concentration

a,b – there are significant differences between groups

Groups 
Mean±standard error   

No. IL-2 (Pg/ml) IL-4 (Pg/ml) IL-10 (Pg/ml)  

Infected patients 24 26.90±1.52a 17.43±2.25a 14.71±3.15a

Healthy control 20 13.32±1.14b 10.25±1.2b 10.55±2.2b

LSD 4.2 2.9 1.48
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disagreed with [20,23,29], who showed that the
infection was significantly associated with age. 

Although the immune response in parasitic
infection has been well characterized, there is
limited literature and few clinical works on
importance of interleukins in giardiosis. This study
was addressed the issue by evaluation the levels of
IL-2, IL-4 and IL-10 in patients comparing with
healthy control group. Several mechanisms have
been proposed to explain the immune response
against the parasitic infections, including the
production of IL-2, IL-4 and IL-10. 

Results revealed increase in the concentration of
interleukins (IL-2, IL-4 and IL-10) in patients
comparing with healthy control group (Tab. 3). The
increase ratio of IL-2, IL-4 and IL-10 was
statistically significant (P≤0.05). 

The results of the present study was in agreement
with several studies [31–34]. Other studies
demonstrate that T-helper 1 (Th1) pro-inflammatory
cytokines such as IL-2 may play an important role
in the elimination of protozoa from the human host
[35,36,38].

T-helper 2 (Th2) anti-inflammatory cytokines
such as IL-4 promote the activation of mast cells,
eosinophils, basophils, and B-cell-mediated
immunoglobulin and IgG production leading to
increased levels of the regulatory cytokines,
transforming growth factor (TGF) and IL-10
[38,39],  therefore leading to eradication of parasitic
infection [40].

IL-10, a product of innate immune cells,
regulatory T cells (Tregs) and B cells, is a potent
anti-inflammatory cytokine IL-10 has been shown
to inhibit IFN-γ, induced killing potential of
macrophages against both intra- and extracellular
parasites as well as prevent immune-mediated host
tissue destruction in response to infectious agents
[41].

However, this finding was different with the
results obtained by Mitra et al. [12] who approved
that the level of IL-4 was decreased in patients with
giardiosis. We also found disagreement with authors
[42,43] who approved that there was no significant
difference in the level of IL-10 in patients with
giardiosis compared with control group.

In animal model giardiasis, most of the
interleukins are produced by CD4+ of Peyer’s
patches or generated from the mucosa associated
lymphoid tissue as a result of long duration
antigenic stimulation via or cystic stage of G.

duodenalis [44]. Type and amount of these

cytokines responses may be affected by the
infecting parasite whether it is invasive or non-
invasive [45].
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