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Annotation: The Giardia lamblia is an 

intestinal parasites in humans, it's a flagellate 

protozoan that lives in the host's upper small 

intestine. The tissue damage results from the 

parasite G. lamblia adhering toward the gut, 

this activate the host's immune system, 

which releases the chemicals and slow down 

the adsorption of nutrient. A persistent 

infection may have an impact on the immune 

cell population, such as increasing the 

number of T lymphocytes and encouraging 

an alternative immunological response. 

When compared to healthy controls, the 

increase in MN cells cultivated with raised 

levels of TNF-a, IL-2, IL-4, and IL-10 

exhibited the highest activity, suggesting that 

these interleukins play a significant role in 

Giardia lamblia infection. 

 Keywords: Giardia lamblia, 

giardiosis, Mononuclear cells. 

 

  

 

1. Introduction  

Giardia is a parasite infection distributed all over the world. Its causes is the parasite Giardia 

lamblia, which also causes giardiasis, a disease that also affects animals and damages the human 

small intestine [1] . The virus, which is common around the world and the rate of occurrence varies 

by the location and is impacted by a number of factors, such as age, social and economic situations, 
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and health habits [2]. Clinical indicators that follow an injury might range from the onset of 

numerous pathological symptoms to the absence of any symptoms at all, depending on the parasite 

strain and the host's immunological response. These symptoms include greasy diarrhea and 

cramping in the colon, stomach cramps, nausea, decrease in weight, and exhaustion are some of 

these symptoms [3].  

 

Figure 1. The parasite life after entering inside the body [2] . 

The immunological response to G. lamblia involves a number of routes, including general responses 

like phagocytic cell activity. The innate immunity is body defending against G. lamblia [4]. Several 

elements of the innate immune system, including the macrophage, natural killer (NK) cells, dendritic 

cells (DCs), and neutrophils, rapidly identify G. lamblia once they enter the small intestine. To 

identify the parasite's distinctive molecular patterns (PAMPs), required a sets off a series of 

defensive responses, triggering signaling pathways within the cells [5] . Along with chemokine's 

and other inflammatory mediators, these pathways result in the processing of some cytokines such 

as IL-2, IL-4, TNF-α, IL-10, and interferon's [6]. Additionally, monocytes and macrophages which 

participate in phagocytosis are the primary immune cells that eliminate pathogens. Macrophages are 

essential for parasite management, as evidenced by their recruitment in G. lamblia infections. 

Furthermore the activation of the adaptive immune response involves both T and B cells and 

cytokines which directly contribute to the immunity profile and depending on the stimuli which 

could identify the various immune responses against the parasite [7] . 

 

Figure 2. The immunity response against the Giardia lamblia [8] 

However, it is still unclear how these signaling pathways function in these cells during interactions 

with G. lamblia and how these cytokines' effector mechanisms contribute to the cellular activation. 

The impact of cytokines on phagocytes in protozoan infections is little understood, despite the fact 

that phagocytic cells are essential in giardiasis [9]. The age of the patient and any underlying medical 

conditions may affect the immune system abnormalities brought on by giardiasis. This may be the 
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cause of some people's delayed giardiasis diagnosis. The levels of cytokines and the activity of MN 

cells with the cytokine production were investigated in this work to determine the effect of this 

parasite on host immunity [10]. 

2. Materials and Methods  

2.1 The serological analysis of G. lamblia 

Five milliliters of blood were drawn from each participant who attending the Baghdad Medical City 

at Laboratory department between 48 and 72 hours. To extract the serum, the samples were put in 

anticoagulant-free tubes and centrifuged for 15 minutes. For the purpose of determining the G. 

lamblia serology, the serum samples were kept at -80°C [11]. The ELISA test (enzyme-linked 

immunosorbent assay) was used to measure the activity of IgM and IgG antibodies to G. lamblia in 

the serum. Additionally, 5 ml of blood samples were collected from both healthy people and the 

control group and patients who were confirmed to have giardiosis. The serum was prepared by 

centrifuging them at 3000 rpm for five minutes. The serum then separated into four sections, each 

of which was stored to determine the levels of cytokines [12] . 

2.2 ELISA test evaluation of TNF-a, IL-2, IL-4, and IL-10 

The (ELISA) test was used to measure the levels of serum interleukins (IL-2, IL-4, TNF-a, and IL-

10) in both patients with confirmed giardiosis and seemingly healthy controls in accordance with 

the manufacturer's [13] 

2.2.1 Detection of IL-2, IL-4 

The IL-2 and IL-4 kits' directions were followed while bringing frozen blood samples to room 

temperature and properly mixing them. Each well received 100 μl of the assay diluent, 100 μl of the 

control, and 100 μl of the sample and shaken at 3000 rpm for two hours at room temperature (25°C) 

[14]. About 0.4 ml of the washing solution was poured to wash the plate twice, and the contents of 

each well were then aspirated. Each well received 200 μl of interleukin conjugate. Fifty μl of 

solution with substrate was mixed, then incubated for 1 hour at room temperature 25°C after being 

cleaned up and incubated for 2 hours. Finally 50 μl of stop solution was added, the absorbance was 

estimated at 490 nm using an ELISA microplate reader [15] . 

2.2.2 Identification of TNF-a and IL-10 

Following the guidelines provided by the US Biological IL-10 and TNF-a kit procedure, practical 

work was completed. The antibody-coated microtiter plate was filled with 100 microliters of each 

standard and sample and it was then allowed to sit at room temperature for an hour [16]. About 50 

μl of biotin was applied to each well without discarding the standards or samples. The plate was 

then washed to get rid of any unconjugated antibodies after it had been incubated for an hour. After 

adding 100 μl of the Avidin attached with HRP enzyme to each well. About, 100 μl of the substrate 

was added about a 15-minute stand period at in the dark , and 100 μl of stop solution was mixed . 

Each TNF-a and IL-10 concentration was determined [17]. 

2.3 MN cell separation and blood samples 

Eight milliliters of blood were extracted from patients and put in tubes with EDTA for fifteen 

minutes, the samples were centrifuged to prepare the plasma. The cells were prepared from a (Ficoll-

Paque gradient) and then examined under a light microscope. 200 μL of acridine orange was used 

to color the sediment for one minute after the supernatant was disposed in a fluorescence microscope 

was used to estimate the MN cells [18] . 

2.4 Statistical analysis 

The SPSS statistical (version 20) was used to the statistical analysis, the data was subjected to 

analysis of variance (ANOVA). The mean standard error is used to display the data. The least 

significance difference (LSD) was used to evaluate group mean differences, and P≤0.05 considered 

statistically significant [19] .  



American Journal of Biology and Natural Sciences                                                                                   Volume:2 | Number:1 (2025) January 188  

 

3. Results and Discussion 

An infectious condition called giardiosis is found worldwide, but it is more common in third-world 

nations like Iraq. According to our study's findings, there are gender-specific variations in infection 

rates, as shown in Table 1, as the males significantly higher than females. These result was 

consistent with multiple result for many research that noted that there are more males than females 

infected with G. lamblia. Males are more contact with their surroundings than females, which is the 

reason for the rise in the rate of infection in males [20]. 

Table 1: The infection duration according to gender 

 

According to these findings the patients the levels of interleukins (IL-2, IL-4, TNF-a, and IL-10) 

were higher than those of the healthy control group (Table 2) P≤0.05 indicates that this rise was 

statistically significant (Table 2). 

Table 2: The compared levels of (IL-2, IL-4,TNF-a and IL-10) between patients and control . 

 

 

(Figure 3.1) Shows the different levels of (IL-2 and IL-4) between patients and controls 

Gender The participate 
The patients with 

positive sample 

The rate of 

infection 

Male 200 79 39.5% 

female 150 57 28.5% 

total 350 136 38.85% 

Parameter Patients Controls P value 

Il-2 

(pg/ml) 
170.5±11.31 90.9±2.14 ≤0.05 

Il-4 

(pg/ml) 
194.5±13.44 110.9±4.64 ≤0.05 

Il-10 

(pg/ml) 
197.7±3.15 107.5±12.2 ≤0.05 

TNF-a 

(pg/ml) 
300.8±15.69 114.1± 5.561 ≤0.05 
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(Figure 3.2) Shows the different levels of (IL-10 and TNF-a) between patients and controls 

The eosinophils, basophils, and mast cells are all activated by IL-4 which represent a lower 

concentration in patients as compared with healthy controls (Table 3). It has been demonstrated to 

suppress the IFN-γ which inhibit the ability of macrophages to kill the intracellular and extracellular 

parasites, and the immune-mediated host tissue damage were stopped in response to this cytokine 

[21] . 

Table 3: The monocytes number in patients compared to healthy 

 

Although the defense mechanisms in charge of containing giardia are not fully known, multiple 

studies have shown the development of acquired immunity mechanisms [22]. The response to this 

infections, including giardia, is dependent on both the natural and acquired immune response [23]. 

This study explains the relationship between the concentration of MN phagocytes and the levels of 

the cytokines IL-2, IL-4, TNF-a, and IL-10, as well as the impact of these cytokines on parasite 

infection. Numerous studies have documented the function of MN cells and the effector pathways 

in the response to G. lamblia [24]. Since many cells activated by the cytokines show higher 

microbicidal activity, a link between cytokines and the cytotoxic activity of MN cells against G. 

lamblia has been proposed [25]. These cytokines exhibited the greatest levels and increased 

phagocytic activity in the current investigation because they enhance their microbicidal capability 

by upregulating the surface receptor expression and the phagocytosis rates [26] . The early control 

of G. lamblia infection by the parasite elimination may be facilitated by the high production of 

cytokines, which trigger the synthesis of mediators that can activate the phagocytic cells [27] . The 

current study indicates that the cytokine is a crucial immune mediator that controls the proliferation 

of macrophages and benefits the host by stimulating MN cells. But this cytokine's role in MN 

phagocyte-parasite interactions might be linked to its mucosal immunity activity and direct impacts 

on phagocytes and IgA production [28]. These MN cells may enhance the intestinal mucosa's 

secretory production of IgA and directly contribute to the removal of parasites once the cytokine is 

activated .Thus, cytokines had an impact on the phagocytes' microbicidal activity [29] .  

4. Conclusion  

This work demonstrated how cytokines modulate the phagocyte functional activity and highlights 

the significance of cytokines' interaction with blood cells and soluble components in the removal of 

G. lamblia. 

 

 

parameter 
The number of 

participate 
MN cells / mm3 P value 

Infected 136 5.231 ±8.0654 ≤0.05 

Control 136 9.298 ± 1.3256 ≤0.05 
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