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Abstract 
   Blastocystis is a global protozoan affects the gastrointestinal tract of man and animals. It is 

frequently observed in human stool samples. The study evaluated Blastocystis hominis in 110 

stool samples by Iodine smears, Trichrome staining, and Jones’ culture, between IL6 and infec-

tion. Microscopic smears and Trichrome staining detected 21and 35 positive cases, with sensi-

tivity of 50%, and 71.43% and specificity of 100% and 92.65% respectively. Culture method, 

used as diagnostic test identified more number of positive cases (42 cases). A significant asso-

ciation was found between infection and the presence of pets (p=0.03). Diarrhea (71.4%; 

p=0.01), flatulence (45.2%; p=0.01), vomiting (42.9%; p=0.002), and nausea (40.5%; p=0.001) 

were the patients' symptoms. The IL-6 concentration in stool and plasma positive samples was 

significantly elevated in patients compared to negative control (P <0.001). These results indi-

cating that systemic inflammation is related to Blastocystis infection and highlighted the im-

portance of the complementary use of microscopy, Trichrome stain, and culture techniques in 

the detection of Blastocystis infection. 
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Introduction 
   Blastocystis is the most prevalent eukaryo- 

te of phylum Stramenopila (Tan, 2008), inh-

abits the gastrointestinal tract of humans and 

various animals (Ibrahim et al, 2020). It inh- 

ibits the intestinal tract of humans and a wi-

de range of animals with an estimated of ab-

out 1-2 billion people, with prevalence vari-

es significantly, ranging from 0.5% to 30% 

in developed countries and from 30% up to 

76% in developing regions, with some areas 

even reporting 100% infection rates (Fu et 

al, 2025). In blastocystosis at least 22 sub-

types, nine of which can infect humans with 

and without gastrointestinal illness (Delshad 

et al, 2020) 

   Blastocystis sp. life cycle is not yet compl- 

etely understood as infectious stage and var-

ious morphologic forms of this polymorphic 

organism that have been identified in the st-

ool and/or culture constitute parasite distinct 

biologic stages in hosts' intestinal tract. Cyst 

form (3-5µm) is suggested to be an infect-

ious stage, and the predominant form in hum 

an stool specimens is referred to as vac-u-

olar (or central body) form is of variable size 

(5-40µm), or much larger (CDC, 2019).       

   Blastocystis spp. was included in the water 

sanitation and health programmes (WHO, 

2008). Blastocystosis can be transmitted by 

the fecal-oral zoonosis or from contaminated 

food or water and/or from human or animal 

feces (Liu et al, 2023). Signs and symptoms 

of blastocystis possibly include: watery diar-

rhea, constipation, nausea, fatigue, abdom- 

inal pain, bloating, excessive gas, loss of ap-

petite, weight loss, ulcerative colitis and anal 

itching (Cleveland Clinic, 2023). Symptom- 

atology was debated and may be related to 

the IL6 cytokine, which is the key for pro-

inflammatory cytokines in parasitic infec-

tions (Aykur et al, 2023). The symptoms 

were more severe in the immunocompro-

mised patients (abdellatif et al, 2025).  

   Diagnosis of Blastocystis infection is bas-

ed mainly on direct microscopy of Trichro- 

me stained smear and in vitro culture (Jha et 

al, 2921). Blastocystis spp. rapidly multipli-

es in culture medium supplemented with ser-

um after 24-48hr of cultivation and conside-

red culture as one of the most sensitivity me-

thods (Elghareeb et al, 2015).    

   The PCR proved to be a valuable tool for 

diagnosing blastocystisosis, offering best se-

nsitivity and ability to identify the different 

subtypes compared to all other traditional 

mailto:fam02@fayoum.edu.eg
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methods (Elsayad et al, 2019). However, the 

selection of the most accurate diagnostic tes- 

ts for Blastocystis with the least false results 

is essential (Zamani et al, 2021).  

   The present study aimed to evaluate Blast-

ocystis hominis among some outpatients at 

Fayoum University Hospitals and to assess 

the link between the pro-inflammatory cyto-

kine (IL6) and Blastocystis hominis. 

Materials and Methods 
   Study design: A total of 110 samples were 

obtained from patients with enteric com-

plaints and attending the out-patient clinics, 

El-Fayoum Teaching Hospitals, Egypt from 

May 2023 to July 2023. Study aim was expl-

ained and a written consent was obtained 

from their parents or guardians. Data were 

documented in a structure questionnaire. Pa-

tients received antiparasitic drugs or with sy-

stemic or immune disease weren’t included.  

  Parasitological examination: Fresh stool sa-

mples were collected in clean labeled conta-

iners and transported to parasitology laborat-

ory within 2 hours. All samples were exam-

ined with Lugol’s iodine smear, Trichrome 

staining, and incubation in Jones’s culture. 

All were examined under microscopy (40X 

&100X). those with the characteristic vacuo-

lar forms were considered Blastocystis posi-

tive (Garcia et al,  2018).  For stained and 

air-dried stool smears were immediately pre-

pared and fixed in the Schaudinn’s fixative. 

Smears were with Trichrome stained solu-

tion and examined for Blastocystis at 100X 

(Garcia, 2021).  

   The in-vitro Jones’s culture (1946): About 

50mg of all stool samples was directly inoc-

ulated in 5ml of Jones’ medium supplement-

ed with 10% horse serum and penicillin 

(100u/ml). Culture tubes were incubated an-

aerobically at 37°C. After 48-72hrs, all cult-

ure tubes were smeared and examined for 

Blastocystis forms and the results were rec-

orded. 

   IL-6 cytokines assay: To exclude any con-

founding effects of other detected parasites 

on IL6 measurements, only pure positive Bl-

astocystis cases and Blastocystis negative 

(control) cases were included. Patients with 

other detected parasites were excluded. 

   Morning stool samples (1gm) were collec- 

ted emulsified and washed 3 times in (5ml) 

phosphate phosphate-buffered saline with 

protease inhibitors and centrifuged (5000xg 

for 10mins). Also, serum samples were obt-

ained (by clotting for 2hrs then centrifugat-

ion at 2000xg for 10 minutes). The collected 

stool supernatants and serum samples were 

stored at -80°C for later usage. IL-6 levels 

were estimated by ELISA kits (Human IL6 

Kit, ELK Biotechnology, USA, CAT, and 

No. ELK1156), and processed was carried 

out after the manufacturer’s instructions. 

This kit employs the quantitative sandwich 

enzyme immunoassay technique. Each sam-

ple was added to plates containing antibod-

ies against IL-6 and assayed in duplicate. 

Plates were read by ELISA reader at a wave-

length of 450 nm. The assay included stand-

ard curves and internal controls for assay 

validation. 

   Ethical consideration: The study protocol 

was approved by the Scientific Research Et-

hics Committee, Faculty of Medicine, Fayo- 

um University (NO: R 450/2023), which 

was in the agreement with the Helsinki Dec-

laration (DoH) of the WMA (WHO, 2024). 

   Statistical analysis: Data were collected 

computerized and statistically analyzed by 

SPSS software (version 23, IBM Inc., USA).  

   To determine descriptive and the correla-

tion between Blastocystis infections and par-

ticipant variables, the Chi-square test was 

used. Sensitivity, specificity, positive predi-

ctive value (PPV) and negative predictive 

value (NPV) of each method were calculated 

using culture as the standard diagnostic ref-

erence. Cohen’s Kappa coefficient assessed 

agreement between the diagnostic tests. Dif-

ferences in the IL6 between positive and 

negative patients were analyzed by Mann-

Whitney U test. When the P-value < 0.05, it 

was considered significant difference (Geo-

rge and Mallery, 2003). 
 

Results   
Blastocystis hominis was detected among 
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23(54.7%) patient's age group (10 to 14 

years) and in 19(45.2%) patient's age group 

(15 to 19 years, with (14±3.1), but without 

significant difference (P=0.69). Infection 

was in males (64.3%) than in female 

(35.7%), with (P=0.841), and not correlated 

with residence (P=0.69) or hand-washing 

(P=0.85). However, significant risk was be-

tween infection and pets (p=0.03, odd ratio= 

0.23), diarrhea (71.4%; P=0.01; odd rat-

io=2.23), flatulence (45.2%;p=0.01; odd rat-

io= 2.68), vomiting (42.9%;p=0.002; odd ra-

tio=3.88) and nausea (40.5%;p=0.001; odd 

ratio= 5.92) the most associated symptoms.  
   Patients were more likely to have other pa-

rasitic causing abdominal pain, as a total 

54.8% had abdominal pain without blasto-

cystosis significant association. 

   Blastocystis hominis was detected by iod-

ine (19.1%), trichrome stained (31.8%) sm-

ears and 42/110 (38.18%) positive by cul-

ture media, with significant differences.  

   Microscopy detected 22/110(20%) with 

significant mixed infections, G. intestinalis 

(10%), E. histolytica (5.5%) and H. nana 

(4.5%), respectively. Samples 16(14.5%) 

were only Blastocystis. IL-6 concentration 

among positive cases was significantly elev-

ated (58.3±5.34pg/ml) compared to negative 

ones (13.7±2.12), with (P<0.001). Elevated 

plasma IL-6 levels in Blastocystis samples 

was (76.13±9.56) compared to negative 

(11.6±3.57). A positive correlation (r=0.563) 

was between positive stool and IL6 concen-

trations among patients (P <0.001).  

  Details were given in tables (1, 2 & 3) 
Table 1: Descriptive criteria of the participants and risk of Blastocystis infection: 

  Basic Total n =110 % Positive cases n=42% P-value Odd ratio 95% Confidence 

Age 10-14 57(51.8%) 23(54.7%) 0.69 0.82 0.38-1.78 

15-19 53(48.2%) 19(45.2%) 

Sex 

 

Male 69(62.7%) 27(64.3%) 0.841 0.89 0.40- 1.99 

Female 41(37.3%) 15(35.7%) 

Residence Rural  51(46.4%) 18(42.9%) 0.69 0.79 0.36-1.72 

Urban 59(53.6%) 24(57.1%) 

Hand washing Regular 55(50%) 20(46.6%) 0.85 1.17 0.54-2.52 

Irregular 55(50%) 22(52.4%) 

Pet animal  Yes  100(90.9%) 35(83.3) 0.03* 0.23 0.06-0.95 

No  10(9.1%) 7(16.7%) 

Diarrhea Yes 63 (57.2) 30(71.4%) 0. 01* 2.23 0.99-5 

No  47(42.7 12(28.6%) 

Abdominal 

pain 

Yes 50 (45.4%) 23(54.8%) 0.16 1.83 0.84-4 

No 60 (54.5) 19(45.2%) 

Nausea Yes 24(21.8) 17(40.5%) 0.001* 5.92 2.18-16.03 

No 86(78.2%) 25(59.5%) 

Vomiting Yes 29(26.4%) 18(42.9%) 0.002* 3.88 1.59-9.45 

No 81(73.6%) 24(57%) 

Flatulence Yes 35 (31.8) 19(45.2%) 0.01* 2.68 1.17-6.14 

No 75(68.2%) 23(54.8%) 

* P< 0.05 significant 

Table 2: Microscopy diagnosis by Iodine smears versus Trichrome stained culture as a diagnostic reference test: 

Culture  Iodine stained smear P value Trichrome stained culture P value 

Negative Positive Total Negative Positive Total 

0.000* 
Positive  0 21 21 

0.000* 

5 30 35 

Negative 68 21 89 63 12 75 

Total 68 42 110 68 42 110 

Sensitivity% 50% (95%CI: 34.19-65.81) 71.43% (95%CI: 55.42-84.28) 

Specificity% 100% (95%CI: 94.72-100) 92.65% (95%CI: 83.67-97.57) 

Positive predictive value   100% (95%CI: 83.89-100) 87.55% (95%CI: 74.76-94.35) 

Negative predictive test  73.42% (95%CI: 67.12-78.89) 81.74% (95%CI: 73.43-87.89) 

Accuracy% 79% (95%CI: 70.20-86.18) 83.74% (95%CI: 75.49-90.08) 

Kappa 0.55 (Moderate) 0.66 (Good) 

* P< 0.05 significant 
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Table 3: Parasites detected among 110 stool samples 

Parasites Total No,  Positive % P value 

Only Blastocystis positive 16 14.5% 0.000* 

Pure Blastocystis negative 72 65.5% 

Giardia intestinalis 11 10%  

Entamoeba histolytica 6 5.5%  

Hymenolepis nana 5 4.5%  

Total 110 100%  
 

 Mixed infections were not included * P< 0.05 significant 

Discussion 
   Generally speaking, Zhou et al. (2003) in 

USA studied the interleukin-6 role in Giar-

dia lamblia in infected mice, and concluded 

that IL-6 was indicated in early control of 

acute G. lamblia infections. Smith and 

Maizels (2013) in United Kingdom reported 

that in vivo, IL-6 limited Th2 response, 

modified the Treg-cell phenotype, and pro-

moted host susceptibility after helminthic 

infection. Wilairatana et al. (2022) in Thai-

land reported increased significantly levels 

of IL-6 in patients with severe malaria com-

pared with normal control and that IL-6 is a 

good marker in severe malaria. Apart from 

parasites, Coomes and Haghbayan (2020) in 

Canada reported that IL-6 inhibition might 

be a novel target for therapeutics for manag-

ing dysregulated host responses in Covid-19 

patients, but high-quality studies in this field 

were required. AbdelKader et al. (2024) in 

Egypt reported that IL-6 was a key diagnos-

tic indicator in Covid-19 development and 

progression. Karamati et al. (2021) in Iran 

reported that the lack of significant relation-

ship between protease activity of Blastocyst-

is sp. subtypes and the expression levels of 

pro-inflammatory biomarkers suggests that 

either Blastocystis spp.- or host-related fact- 

ors besides proteases participate in stimula-

tion of pro-inflammatory biomarkers. Said et 

al. (2021) in Sultanate of Oman found that 

IL-6 was associated with different diseases 

and viral infections, but in healthy blood do-

nors varied between 0 and 43.5pg/ml. (95% 

confidence interval [CI]: 4.631, 5.740). 

They added that by one year age increased, 

IL-6 values increased by 0.0pg/ml (95% CI: 

0.02, 0.09; p <.01). 

   In the present study, the prevalence of B. 

hominis infection by culture was 38.18% 

among 110 adolescents without age's signif-

icant association. This more or less agreed 

with Khorshidvand et al. (2021), who repo-

rted that, the global range (~ up to 60%).   In 

contrast, El-Nadi et al. (2017) in Sohag ele-

mentary school reported 1% Blastocystis 

spp. Hamdy et al (2020) in Beni-Suef repo- 

rted (53.6%) Blastocystis spp. among school ch-

ildren. Mohamed and Khalil (2023) in Fayo 

um reported (19.1%). Abroad, Dagci et al. 

(2014) in Turkey reported (16.9%) among 

patients aged 10-19 years.  

  Sheishaa et al. (2023) in Cairo reported 

that blastocystis is a prevailing gut parasite, 

with or without symptoms, but only GIT sy-

mptoms showed significant correlation when 

blastocystis was found in their stools Mokh-

tar and Youssef (2018) in Ismailia reported 

STs among blastocystosis infected animals 

showed broad genetic diversity among Blas-

tocystis spp. isolated from animals but, they 

detected 4/412 STs among both man and 

poultry fecal samples, which showed anthr- 

oponotic transmission and possibility of fec-

al cross-contamination from other potential 

reservoir animals. Sebaa et al. (2021) in Al-

geria reported that Blastocystis spp. caused 

symptoms. 

   In the present study, microscopy showed 

Blastocystis hominis (20%) as well as Giar-

dia intestinalis, Entamoeba histolytica and 

Hymenolepis nana. This agreed with El-Na-

di et al. (2017) Hamdy et al. (2020), Abd El-

lah et al. (2024) and Rodríguez et al. (2025), 

who reported other intestinal protozoa in the 

diarrheic schoolchildren. Also, Sheishaa et 

al. (2023) reported severe diarrheic school-

children due to Blastocystis (21.6%) and 

other protozoa (44.6%) without any helmin-

thes. 

   In the present study, the sensitivity of Lug-

https://pubmed.ncbi.nlm.nih.gov/?term=%22Smith%20KA%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Maizels%20RM%22%5BAuthor%5D
https://www.nature.com/articles/s41598-022-09848-9#auth-Polrat-Wilairatana-Aff1
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ol's iodine and Trichrome stain were low in 

detecting B. hominis as compared to the gold 

standard Jones’ medium. This agreed with 

Hegazy et al. (2021), who reported the cul-

ture medium was the best in diagnosing hu-

man B. hominis. But, Boutahar et al. (2021) 

in Morocco reported that PCR was the gold 

standard in diagnosing Bla- stocystis spp. 

followed by the culture in Jones' medium 

and the least one was the microscopical ex-

aminations. Forsell et al. (2016) in Tanzania 

reported that at least three stool samples 

must be examined on three successive or 

alternating days. Mohammad et al. (2018) in 

Iran reported that trichrome stain was con-

sidered as a good standard method (kappa 

=0.66) with a higher negative predictive 

value (81.74%) and (83.7%) diagnostic ac-

curacy than Iodine smear.  

   In the present study, iodine smear showed 

vacuolar forms surrounded by a thin cy-

toplasm rim contained up to six nuclei with 

average size (~8-10μm), and  trichrome stain 

showed better Blastocystis with blue-green 

cytoplasm and central vacuole. This agreed 

with Garcia (2021). Also, Sheishaa et al. 

(2023) reported that Lugol's iodine and tri-

chrome stained smears were simple, easy, 

rapid, and economic tests for diagnosing 

blastocystisosis in low-resource settings. 

Culture technique enhances detection of dif-

ferent pathogenic blastocystisosis were gran-

ular and amoeboid forms (Tan and Suresh, 

2006; Suresh et al, 2009).  

   The present study found a high rate of in-

fection among male adolescents who lived 

in urban areas without a significant relation. 

Also, infection was not correlated with ha-

nd-washing habit. This agreed with Mokht- 

ar and Youssef (2018); Hamdy et al. (2020); 

Mohamed and Khalil (2023), but this disag-

reed with El-Badry et al. (2018), Asghari et 

al. (2021) and Sheishaa et al. (2023). Howe-

ver,  Ali and Abass (2022) found a signific-

ant difference between ages and B. hominis. 

    In the present study, pets caused elevated 

significant risk in the Blastocystis infection. 

This agreed  with Ahmed et al. (2022), who 

reported that nearly all Egyptians in rural 

and some urban ones keep pets indoors or 

even stray ones. But, Abd Ellah et al. 

(2024)in Upper Egypt didn’t found signifi-

cant association between Blastocystis infec-

tion and ages, residence or even with ani-

mals contact. 

   In the present study, Blastocystis infected 

patients suffered from diarrhea, flatulence, 

vomiting, nausea, and abdominal pain as 

common presenting symptoms. This agreed 

with Abdulsalam et al.(2013),who reported 

gastrointestinal disturbance among B. homi-

nis patients. But, this disagreed with Ahmed 

et al. (2022), who reported Blastocystis in-

fection as a silent infection in most ipatients, 

and Abd Ellah et al. (2024) who didn't find 

significant association between Blastocystis 

and gastrointestinal symptoms.  

Generally speaking, the pathogenesis of 

Blastocystis and symptomatology are not  

clearly defined, possibly due to complex in-

teraction between its genotypes, immune 

responses, gut microbiota of the host and the 

presence of other intestinal parasites, or mi-

croorganisms causing same digestive sympt-

oms (Guard, 2024).  Rayan et al. (2007) in 

Ismailia found that diarrhea was 38.5% in D. 

fragilis patients compared to 50% in G. la-

mblia ones and abdominal pain was 41% & 

33.3% respectively. Farghaly et al. (2014) in 

Sharkia G. reported that B. hominis caused 

recurrent symptoms, and asymptomatic ones 

were due to genetic subtypes. 
   In the present study, the IL6 level was sig-

nificantly elevated in stool and blood test of 

Blastocystis positive (r=0.23) was more cor-

rect. A significant positive relation was bet-

ween stool and blood IL6 levels in infected 

patients, reflected local intestinal immune 

responses. This agreed with Azizian et al. 

(2016), who reported that Blastocystis is an 

inflammatory process and that can be a bio- 

marker to assess blastocystisosis severity. 

Also, Norouzi et al. (2021) and Ismail et al. 

(2022) accepted this. But, Jimenez-Gonzalez 

et al. (2012), Amsal et al. (2024) didn't ac-

cept that elevated IL-6 assessed severity. 

https://www.google.com/search?sca_esv=2a5f7f41075773aa&sxsrf=AE3TifMTqsbdBRfBsDBK19YZn9clyILIAg:1754315013328&q=blastocystisosis&nfpr=1&sa=X&ved=2ahUKEwio_MXZpPGOAxX_Q6QEHRvGO9oQvgUoAXoECA4QAg
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Conclusion 
   Blastocystis hominis remains the predomi-

nant gastrointestinal protozoan detected in 

many patients. The associated gastrointesti-

nal symptoms as diarrhea, flatulence, vomit-

ing, and nausea, may or may not be predic-

tors among B. hominis infected patients. Mi-

croscopically diagnosed stained smears were 

valuable. However, the culture medium is 

more dependable diagnosis usually with the 

best detection rate. The elevated IL6 in stool 

and blood among Blastocystis infected pa-

tients can be considered as a biomarker for 

infection severity and immune status.       

    More studies on Blastocystis hominis role 

in health and disease manifestations are on-

going and will be published in due time 

elsewhere. 
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