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striatus mushroom on enterohemorrhagic Escherichia coli-

infected mice  

Concepta Nekesa W. Sitati2, 1, * , Kenneth Omondi Ogila2 , Rebecca Wanjiku Waihenya2 , Lucy A. Ochola3  

1Natural Sciences Department, School of Pure and Applied Sciences, Mount Kenya University, Thika, Kenya 
2Zoology Department, School of Biological Sciences, Jomo Kenyatta University of Agriculture and Technology, Nairobi Kenya 
3Department of Tropical and Infectious Diseases, Institute of Primate Research, Nairobi, Kenya 

ABSTRACT 
Enterohemorrhagic Escherichia coli (EHEC) generates Shiga toxins that cause 

immunosuppression and diarrhea. Synthetic immunomodulatory drugs are associated with 

numerous severe effects, necessitating the need for substitute therapeutic agents. This study 

aimed to determine the immunomodulatory activity of aqueous extract of Termitomyces 

striatus in mice infected with EHEC. Mice in the positive control, negative control, and two 

extract-treated groups were administered orally with 200µL of 9×108 CFU/mL EHEC. From 

day 5, the positive control, negative control, and extract-treated mice were orally administered 

with levamisole (50mg/kg body weight (bw)), phosphate-buffered saline (vehicle), and 

aqueous extract of T. striatus (200 and 400mg/kg body weight), respectively. The control mice 

received the vehicle only. After the experiment, the mice were euthanized, blood was 

collected, and white blood cells (WBCs) and differentials were analyzed using a hematological 

analyzer. Immunoglobulin G (IgG), interleukin-4 (IL-4), and interferon-gamma (INF-γ) levels 

were also quantified using enzyme-linked immunosorbent assays. The extract significantly 

reduced elevated levels of WBCs, neutrophils, monocytes, eosinophils, and basophils, as well 

as significantly enhanced the levels of lymphocytes in EHEC-infected mice (p<0.05). Besides, 

the extract significantly lowered the levels of INF-γ while significantly increased the levels of 

IL-4 and IgG in EHEC-infected mice. Flavonoids, alkaloids, saponins, steroids, and phenolics 

are some of the phytochemicals that were detected in T. striatus. Together, these findings 

revealed that T. striatus extract modulated immune response in EHEC-challenged mice by 

lowering leucocyte counts and INF-γ, enhancing lymphocytes, IL-4, and IgG, suggesting that 

the extract could be developed as an immunomodulatory agent. 

  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

INTRODUCTION 

The primary function of the immune system, which comprises innate and adaptive 

immunity is to protect the body against invading antigens and infectious agents [1]. 

The functions of the two immune systems are distinct from one another, but they 

collaborate closely. Innate immunity is the primary defense mechanism against an 

invasive pathogen. The host's antigen-independent defensive response is triggered by 

antigens either instantaneously or over several hours [2]. Innate immunity includes the 

skin and mucus membranes, phagocytic cells, edema-relate serum proteins, and cells 

that synthesize cytokines and inflammatory mediators [3]. Innate immunity is preceded 

by adaptive immunity. Adaptive immunity consists of cell-mediated response (T helper 

and cytotoxic T lymphocyte) and antibody response (B cell) [4]. 

The immune response is triggered by an antigen or microbial infection, which causes 

macrophages to bind to the antigen and communicate with T lymphocytes [5]. 

Escherichia coli is a gram-negative bacterium that is normally found in the gut (intestines) 
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of healthy individuals. The majority of E. Coli strains are either safe or cause relatively 

brief diarrhea [6]. However, some of the strains, such as Enterohemorrhagic Escherichia 

coli (EHEC), can cause severe vomiting stomach cramps, and bloody diarrhea, thus 

triggering an immune response [7]. The EHEC serotype O157:H7 is responsible for 

hemolytic uremic syndrome and bloody diarrhea outbreaks globally [8]. 

The innate and adaptive immunity can be stimulated, suppressed, or modulated by 

synthetic or natural immunomodulators [9–11]. Immunomodulators are typically used 

in clinical medicine to treat infections, restore immunodeficiency, and reduce 

overactive immune responses. Immunomodulators include immunosuppressive and 

immunostimulatory agents. Immunostimulant medications such as levamisole are used 

to strengthen the immune system's baseline response, which is crucial for individuals 

with immune system deficiencies, thus increasing the body's resistance to infections. 

Immunosuppressive medications such as cyclosporine and glucocorticoids are used to 

suppress immune function, inhibit hypersensitivity, and address an organism's 

immune responses against its own healthy cells [12,13]. However, these medications are 

associated with a number of severe effects [14], necessitating the need for alternative 

agents. 

Currently, immunomodulators derived from natural compounds, also known as 

phytochemicals, are preferred due to their minimal toxicity [15]. Flavonoids, quinones, 

terpenoids, alkaloids, phenolics, saponins, and vitamin C are the most prevalent 

phytochemicals that modulate immune response [16,17]. Termitomyces species are 

edible mushrooms that have been documented to possess beneficial medicinal 

properties [18,19]. Termitomyces striatus are used as immunostimulant agents by the 

communities residing in western Kenya [20]. Nevertheless, there is a lack of empirical 

evidence to validate these claims. This investigation aimed to assess the 

immunomodulatory activity of aqueous extract of T. striatus in EHEC-infected mice, as 

well as qualitative phytochemical analysis.  

 

MATERIALS AND METHODS 

Collection of medicinal mushrooms 

Fresh T. striatus samples were collected from Kakamega County, Kenya. The samples 

were cleaned, shade-dried, and milled into a homogenous powder. A portion of the 

sample was botanically identified and authenticated by a taxonomist in the National 

Museum of Kenya and a voucher specimen was deposited in the herbarium (Reference: 

NMK/BOT 2017). 

 

Extraction of mushroom sample 

Powdered T. striatus weighing 300 g was macerated with 800 ml of distilled water and 

subsequently put in a water bath (60°C) for twenty minutes. After cooling to ambient 

temperature, the supernatant was decanted and centrifuged at 5400 rpm for ten 

minutes. To create a solid extract, the supernatant was filtered via Whatman® GF/C 

glass microfiber filter paper and then lyophilized at -15°C using freeze-drier.  

 

Experimental animals 

The Institute of Primate Research Animal Science Rodent Facility supplied the healthy 

male BALB/c mice, which were between 6 and 8 weeks old. The animals were housed 
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in a polypropylene cage under 12 hours of darkness/light cycles at room temperature. 

They were fed mice pellets and supplied tap water ad libitum. Ethical clearance was 

sought from the Institute of Primate Research Institutional Scientific Ethic Review 

Committee (REFERENCE: ISERC/08/2020) in Kenya. 

The mice were assigned 5 groups of four mice each: normal control, negative control, 

positive control, and two extract (dosages of 200 and 400mg/kg bw) groups. The 

dosages were arrived after conducting a pilot study. All the experimental groups were 

orally infected with EHEC ATTCC 51299 (sourced from the National Public Health 

Reference Laboratory, Kenyatta National Hospital, Nairobi, Kenya), except for the 

normal control group. The EHEC was confirmed using Shiga toxins test. Mice were 

administered with 200μl of approximately 3 McFarland standard 9 ×108 CFU/mL EHEC 

[21]. The bacteria were cultured overnight at 37°C in Mueller-Hinton Broth cultures, 

and suspensions were measured using turbidity equal to 3 McFarland standard 9 ×108 

CFU/mL EHEC. The vehicle, phosphate-buffered saline (PBS), was administered to 

negative control mice. Levamisole (50mg/kg bw) was used as a reference drug in 

positive control mice. The extract, levamisole, and vehicle were administered orally 

using a gavage (gauge 21) at a volume of 0.1ml. The treatments were initiated from day 

5 after mice were infected with the EHEC to day 21 of the experiment.  

 

Collection of blood samples 

On days 0, 5, 10, and 15, mice were euthanized using carbon IV oxide anesthesia and 

blood drawn through cardiac puncture. The blood was stored in EDTA 

(Ethylenediamine tetraacetic acid) tubes before white blood cell and differential counts 

analysis. On days 0, 7, 14, and 21, the mice were euthanized, and blood was collected, 

dispensed in plain blood collecting tubes, let to stand for thirty minutes, and 

subsequently centrifuged at 1000 rpm for ten minutes. The resulting serum was 

aspirated, stored in plain blood collecting tubes, and then refrigerated (-80°C).  

 

Determination of leucocyte count 

Leukocytes were analyzed using an automated hematology analyzer (Mindray BC 10 

Hematological Analyzer, Zhejiang, China).  

 

Determination of immunoglobulin G, interleukin-4 and interferon-γ 

The levels of immunoglobulin G (IgG), interleukin-4 (IL-4), and interferon-gamma 

(INF-γ) in the serum samples were determined using the enzyme-linked 

immunosorbent assay (ELISA) technique. The optical densities were obtained using LT-

4500 Microplate ELISA reader (Labtech International Ltd, East Sussex, TN22 1QQ, UK). 

The manufacturer's instructions were followed while analyzing the samples. The ELISA 

kits included ELISA Flex: Mouse immunoglobulin (IgG) ALP, ELISA Pro: Mouse IFN-γ 

and ELISA Pro: Mouse IL-4 (Mabtech AB, Nacka Strand, Sweden). 

 

Qualitative phytochemical analysis 

Several methods were used to determine the presence of selected phytocompounds. 
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Alkaloids 

The extract (5 ml) was put in one molar hydrochloric acid and then heated in a steam 

bath. The resultant acidified solution was added with a few drops of Dragendroff's 

reagent. An indicator of alkaloids was the formation of a reddish-brown or orange 

precipitate [22]. 

 

Flavonoids 

An equal amount (1 ml) of the extract and diluted NaOH. An intense/golden-yellow 

precipitate was an indicator of flavonoids [23]. 

 

Saponins 

The extract (1 ml) was mixed with a few drops of NaHCO3 solution, followed by 

vigorous shaking, and then allowed to stand for 15-20 minutes. Saponins were 

indicated by the formation of foam exceeding 1 cm [24]. 

 

Steroids 

The extract (250 mg) was mixed with 1 ml of chloroform in a test tube. A layer was 

formed by carefully adding 1.5 ml of strong sulfuric acid. The appearance of a reddish-

brown color at the interface (steroidal ring) indicated steroids [25]. 

 

Phenolics 

The extract (2 ml) was mixed with 1 ml of FeCl3 solution. The development of a blue-to-

green coloring indicated the presence of phenolics [26]. 

 

Statistical data analysis 

Raw data was tabulated in Microsoft Office (Excel spreadsheet) and then imported for 

analysis from the statistical software for data science (STATA) program version 18. The 

mean ± standard deviation was used to express descriptive statistics. Inferential statistic 

one-way ANOVA (analysis of variance) was employed to identify significant variations 

between different treatment groups. Bonferroni multiple comparisons were carried out 

in case of statistical differences using ANOVA. The level of significance was set at p < 

0.05. 

 

RESULTS 

Effect of aqueous extract of T. striatus on WBC and differential counts in EHEC-

infected mice 

The WBC and differential counts in the extract-treated, levamisole-treated, negative 

control, and normal control mice were insignificant (p>0.05) on day 0 (Figure 1). On 

days 5, 10, and 15, the mice that were infected with EHEC revealed a substantial 

increase in WBC count compared to levels noted in normal (healthy) control mice 

(p<0.05; Figure 1). Upon therapy with T. striatus extract doses of 200 and 400mg/kg bw, 

the EHEC-infected mice showed a reduction in WBC count that statistically matched 

(p>0.05) those of the normal control mice on days 10 and 15. On day 15, the WBC 
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counts in mice that were administered with extract at the two studied doses were 

significantly lower (p<0.05) relative to the count of EHEC-infected control mice (Figure 

1). 

The neutrophil levels were substantially greater in the EHEC-infected control mice 

relative to those in the normal control mice on days 5, 10, and 15 (p<0.05). On days 5, 10, 

and 15, the levels of neutrophils in extract-treated (200 and 400mg/kg bw) and 

levamisole-treated mice were considerably greater than those seen in healthy control 

mice (p<0.05). Besides, the neutrophil levels in EHEC-infected control mice were 

substantially higher than levels in the other treatment groups on days 5, 10, and 15 

(p<0.05; Figure 1). 

The lymphocyte counts in EHEC-infected control mice was significantly lower than 

those in extract-treated, levamisole-treated, and normal control mice on days 5, 10, and 

15 (p<0.05). In addition, the lymphocyte levels in mice that received the extract dosages 

of 200 and 400mg/kg bw were non-significant compared with those of the normal and 

levamisole-treated mice on days 5, 10, and 15 (p>0.05; Figure 1).  

On days 5, 10, and 15, the monocyte count in EHEC-infected control mice was 

substantially greater (p<0.05) than those in extract-treated, levamisole-treated, and 

normal control mice. Besides, the monocyte counts in the extract-treated (200 and 

400mg/kg bw) and levamisole-treated mice were statistically similar on days 5, 10, and 

15 (p>0.05). Further, on days 5, 10, and 15, the levels of monocytes in mice that received 

the extract doses of 200 and 400mg/kg bw were substantially higher relative to (p<0.05) 

levels of normal control mice (Figure 1). 

The levels of eosinophils in EHEC-infected control mice were substantially higher than 

those in extract-treated, levamisole-treated, and normal control mice on days 10 and 15 

(p<0.05). Besides, the eosinophils count in normal control mice were substantially lower 

than those of the other treatment groups on days 5 and 15 (p<0.05), although on day 10, 

the levels in the healthy control mice were nonsignificant with those of extract-treated 

and levamisole-treated mice (p>0.05; Figure 1). 

The basophil levels were substantially greater in EHEC-infected control mice relative to 

those noted in other treatment groups on days 5, 10, and 15 (p<0.05). In addition, the 

basophil counts in extract-treated mice doses of 200 and 400mg/kg bw did not differ 

significantly and were comparable to levamisole-treated mice on days 5, 10, and 15 

(p>0.05). Further, the basophil levels in normal control mice were substantially lower 

than the levels in other treatment groups on day 15 (p<0.05; Figure 1).  
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Figure 1. Effects of Termitomyces striatus aqueous extract on total leukocytes and differential counts in EHEC-

infected mice. Bars with distinct letters on the same day differ statistically (p<0.05) using one-way ANOVA 

and Bonferroni multiple comparisons. 

 

Effect of aqueous extract of T. striatus on levels of INF-γ in EHEC-infected mice 

There was a substantial rise in the levels of INF-γ in EHEC-infected mice from day 7 

onwards relative to those reported in the healthy control mice (p<0.05; Figure 2). On 

day 0, the INF-γ levels were insignificant in all the studied groups (p>0.05). Therapy 

with the extract, as well as levamisole significantly lowered the INF-γ levels compared 

to levels noted in the negative control mice from day 7 onwards (p<0.05). The INF-γ 

levels in mice that received the extract at the lower dose were significantly higher on 

days 7 and 14 of the study than those of mice that were administered the extract dose of 

400mg/kg bw (p<0.05). On day 7, the statistical equivalence between levamisole and the 

http://www.bsmiab.org/jabet


402 

 

www.bsmiab.org/jabet 

 

Sitati et al., J Adv Biotechnol Exp Ther. 2024 May; 7(2): 396-407 

extract dose of 200mg/kg bw was evident, extending to the two doses of the extract on 

days 14 and 21 (p>0.05; Figure 2). 

 

Figure 2. Effects of Termitomyces striatus aqueous extract on levels of INF-γ in EHEC-infected mice. Bars with 

distinct lowercase letters on the same day differ statistically (p<0.05) using one-way ANOVA and Bonferroni 

multiple comparisons. 

 

Effect of aqueous extract of T. striatus on levels of IL-4 in EHEC-infected mice 

The mice that were infected with EHEC demonstrated a significant reduction in the IL-

4 levels relative to the levels of mice in the healthy control mice (Figure 3).  There was 

no significant variation in the IL-4 levels in all the studied groups on day 0 (p>0.05). The 

IL-4 levels in extract-treated mice at the two doses did not differ significantly in the 

entire study (p>0.05). The effect of levamisole on the IL-4 levels was nonsignificant 

relative to the levels noted in the extract-treated mice dose of 200mg/kg bw on days 14 

and 21 (p>0.05). Starting from day 7, the normal control mice exhibited markedly 

elevated levels of IL-4 in comparison to those observed in the other examined groups 

(p<0.05). Conversely, the control mice infected with EHEC demonstrated significantly 

reduced levels of IL-4 on days 7, 14 and 21 of the experiment (p<0.05; Figure 3). 

 

Figure 3. Effects of Termitomyces striatus aqueous extract on levels of IL-4 in EHEC-infected mice. Bars with 

distinct lowercase letters on the same day differ statistically (p<0.05) using one-way ANOVA and Bonferroni 

multiple comparisons. 
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Effect of aqueous extract of T. striatus on levels of IgG in EHEC-infected mice 

Infection of mice with EHEC caused a significant increase in IgG levels (p<0.05) from 

day 7 of the experiment (Figure 4). On day 7, the effect of the extract at the two doses 

did not differ significantly and statistically matched the effect of the reference drug 

(p>0.05). However, the effect of the extract dose of 400mg/kg bw had substantially 

higher (p<0.05) levels of IgG than the lower dose on days 14 and 21. The levels of IgG in 

mice treated with the reference drug showed no statistical significance difference when 

compared to mice that received the lower dose of the extract on days 14 and 21 (p>0.05) 

as illustrated in Figure 4. 

 

 

Figure 4. Effects of Termitomyces striatus aqueous extract on levels of IgG in EHEC-infected mice. Bars with 

distinct lowercase letters on the same day differ statistically (p<0.05) using one-way ANOVA and Bonferroni 

multiple comparisons. 

 

Qualitative phytochemical screening  

Flavonoids, alkaloids, steroids, saponins, and phenols were qualitatively analyzed in T. 

striatus aqueous extract (Table 1). 

Table 1. Phytochemical screening of Termitomyces striatus aqueous extract. 

Phytochemical Present /absent  

Flavonoid + 

Alkaloids  + 

Steroids  + 

Phenols + 

Saponins + 

Key + = present; - = absent 

 

DISCUSSION 

Comparatively, natural-origin drugs are safer and well-tolerated than synthetic drugs 

[27]. It has been reported that natural products are effective in treating a variety of 

illnesses, including immunosuppression [28]. This investigation aimed to evaluate the 

immunomodulatory effect of aqueous extract T. striatus in EHEC-infected mice, as well 

as qualitative phytochemical screening. The study demonstrated that the effect of T. 

striatus extract had an immunomodulatory effect following EHEC infection in mice. The 

extract also revealed the presence of phytocompounds that are associated with 

immunomodulatory effects. Phytocompounds have potent antioxidants, that affect 
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various aspects of the immune system by adjusting the pro- and anti-oxidant 

equilibrium in favor of the antioxidant [29].  

When a pathogen enters an organism, the innate immune system is the first to respond. 

It reacts quickly, but it lacks specificity and typically has a lesser effect compared to the 

adaptive immune response [3]. The innate immune system directly eliminates 

pathogens by discharging toxic chemicals (such as reactive oxygen species) from the 

phagocytes or by discharging toxic proteins by natural killer cells. The innate immune 

system also uses phagocytosis as a means of defense against invasive pathogens [30]. 

The effect of T. striatus extract doses of 200 and 400mg/kg bw showed a reduction in 

WBC, neutrophils, monocytes, eosinophils, and basophils levels, as well as an increase 

in the levels of lymphocytes in EHEC-infected mice, suggesting immunomodulatory 

effect (Figure 1). The EHEC produces Shiga toxin, which interacts with 

globotetraosylceramide (Gb3) on vascular endothelial cells resulting in suppression of 

protein synthesis, causing endothelial cell damage and cell death [31]. The 

lipopolysaccharides in the EHEC outer membrane also contribute to cytotoxic 

aggravation and damage of endothelial cells. These pathological alterations result in 

elevated WBC count [32].  

In this study, it was noted that the levels of WBCs, neutrophils, monocytes, eosinophils, 

and basophils were significantly elevated after mice were infected with EHEC, 

indicating an inflammatory reaction. The mice that were administered aqueous extract 

of T. striatus restored the levels of WBCs, neutrophils, monocytes, eosinophils, and 

basophils close to those of the normal control mice. Phytochemicals including 

flavonoids, phenols, alkaloids, steroids, and saponins may be responsible for this effect. 

These phytocompounds have been reported to possess antioxidants and anti-

inflammatory effects, an indicator of immunomodulatory activity [29]. In addition, the 

amelioration of WBC and differential counts could be attributed to the phagocytosis 

action of neutrophils, monocytes, eosinophils, and basophils against EHEC, thus 

eliminating the EHEC, as well as the need to produce these WBC differentials. Similar 

studies agreed with the findings of this study on the reduction of WBCs. A study by [32] 

reported that Fuzhuan brick-tea water extract ameliorated elevated levels of WBCs in 

mice infected with E. coli O157:H7. 

The adaptive immune system can identify a pathogen uniquely and “recognize” it in 

the future. The two main types of lymphocytes involved in adaptive immunity are T 

cells and B cells [33]. T lymphocytes are crucial in antigen recognition and subsequent 

response of the immune system. T helper 1 (Th1) cells usually release IFN-γ and 

interleukin (IL)-2 that are crucial in cellular responses, while T helper 2 (Th2) cells 

secrete interleukins-(4, 5, and 13) that are linked with humoral immune and anti-

parasitic responses [4,33]. B lymphocytes produce immunoglobulin (Ig) or antibodies 

that respond to a specific antigen. B cells can differentiate into short-lived plasma cells 

that synthesize immunoglobulins or can develop into long-lived plasma cells. 

Pathogen-specific immunoglobulins assist the immune system to recognize and 

eliminate them [3]. 

In this study, the levels of lymphocytes significantly reduced after mice were infected 

with EHEC, indicating an immune suppression [34]. However, the levels of the 

lymphocytes were significantly enhanced after infected mice were administered with 

the extract and the reference drug, suggesting an immunomodulatory effect. The bone 

marrow precursor cells give rise to lymphocytes, which are then selected, matured, and 

released in the thymus. Lymphocytes are classified as T cells and B cells [14]. B cells 

secrete immunoglobulins, which are antibodies, whereas T cells secrete chemicals 
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(cytokines) that can either enhance or suppress inflammatory responses. Additionally, 

T-cell responses entail interacting with other cells to either destroy target cells or 

stimulate the production of antibodies. A distinctive characteristic of adaptive 

immunity is immunological memory, which is the growth of lymphocyte clones with a 

unique antigen-binding specificity so that a future contact elicits a stronger and faster 

response [14,33]. The increase in lymphocytes could be attributed to the bioactive 

constituents that were identified in this study. 

In the current study, the levels of INF-γ significantly increased, while levels of IL-4 

significantly declined in mice that were infected with EHEC, indicating an infection 

(Figures 2 and 3). Therapy with the extract doses of 200 and 400mg/kg bw, as well as 

reference drug, significantly increased levels of IL-4 and significantly lowered INF-γ 

levels, suggesting an immunomodulatory activity. Th1 and Th2 cells are mainly 

responsible for controlling cell-mediated and humoral immunity within an immune 

response. Th1 cells mostly generate IFN-γ and IL-2, which contribute to a cell-mediated 

response, while Th2 cells largely synthesize interleukins-(4, 5, and 10), which promote 

humoral response [35]. 

IFN-γ, a pro-inflammatory cytokine, is usually secreted by Th1 cells [35]. IFN-γ 

promotes immune response by enhancing differentiation of CD4+ T cells and 

phagocytosis of microbes, and activating neutrophils, macrophages, and natural killer 

cells [5]. IFN-γ also counteracts the suppressive effects of anti-inflammatory cytokines 

by inhibiting signaling pathways downstream events [36]. The mice that were 

administered T. striatus extract noted a decline in the levels of IFN-γ, suggesting an 

immunomodulatory effect. This could be attributed to the presence of 

phytocompounds that are associated with immunomodulatory effects such as 

flavonoids, phenols, alkaloids, and saponins. A study by [37] also reported a decline in 

the levels of IFN-γ after infected mice were administered Moringa oleifera and 

Marrubium vulgare extracts. 

IL-4 is an anti-inflammatory cytokine that is secreted by Th2 cells, mast cells, basophils, 

and eosinophils [38]. It has a major role in humoral and adaptive immunity regulation. 

IL-4 stimulates B and T cells and has immunosuppressive effects, which may reduce 

levels of IFN-γ. Also, IL-4 reduces the production of Th1 cells, macrophages, and 

dendritic cells [39]. In this study, the levels of IL-4 significantly increased in EHEC-

infected mice that received T. striatus extract at the two doses, indicating an 

immunomodulatory effect. A study by [35] also revealed a reduction in levels of IL-4. 

Humoral immunity, particularly the production of antibodies, plays a crucial role in 

protecting against infections, including EHEC infection. The main types of antibodies 

generated by B cells include immunoglobulins A, D, E, G, and M [40]. Sufficient 

quantities of serum and secretory immunoglobulins, especially the antigen-specific 

antibodies IgG, are partly responsible for immunity against infection. The IgG exhibits 

targeted antibody activity against specific microbes or antigens. In the present study, 

the levels of IgG significantly increased after mice were infected with EHEC relative to 

normal control mice (Figure 4). The EHEC-infected mice that received T. striatus extract 

at the two doses noted a significant increase in the IgG levels compared to those of the 

negative control mice, suggesting an immunomodulatory activity. A study by [36] also 

reported similar findings. 
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CONCLUSION 

This study concludes that aqueous extract of T. striatus exhibits immunomodulatory 

effects in mice infected with EHEC by improving the levels of WBCs and differential. In 

addition, the extract demonstrated a noteworthy decrease in the levels of INF-γ and 

increased levels of IL-4 and IgG in EHEC-infected mice. These findings indicate the 

potential use of the extract as an alternative immunomodulatory agent against EHEC 

infection. 
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