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Abstract

Fecal calprotectin (f-CP) is a marker of inflammation in intestine, calprotectin is released by
whilte blood cells, macrophages, and epithelial cells.

This study used the f-CP level as a factor to determine the pathogenicity of Blastocystis hom-
inis. The f-CP levels were measured in Blastocystis hominis patients as compared to negative B.
hominis ones with gastrointestinal symptoms related to healthy controls.

A total of 235 stool samples were divided into three groups. G1: 88 stool samples of patients
with gastrointestinal complaints positive only for blastocysts hominis. G2: 75 stool samples of
patients with gastrointestinal complains and B. hominis free. G3: 72 stool samples of healthy
volunteers, with neither gastrointestinal symptoms nor microbiological infection.

The levels of f-CP were determined by specific ELISA showed that the f~-CP concentration was
highest in G1 & G2 as compared separately with G3, with significant differences (P < 0.001),

but without significant difference between G1 & G2 (p =0.453).
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Introduction

Blastocystis hominis is a protozoan that
infects the human gastrointestinal tract. The
pre-valence of Blastocystis varied from 3 %
to 50% in different countries worldwide.
Nevertheless, the parasite is a neglected
parasite of the gastrointestinal tract (Al and
Hokelek, 2007). However, the presence of
Blastocystis hominis in patients without oth-
er pathogens causing gastrointestinal symp-
toms should be considered as a pathogen
that causes symptoms. Blastocystis hominis
patients commonly experience diarrhea and
abdominal pain vomiting or fatigue (Ning
et al, 2020). Despite findings that support
Blastocystis hominis as a possible pathogen,
some doubts remain regarding its pathoge-
nicity (Fouad et al, 2011). However, it’s as-
sociated with a broad gastrointestinal sym-
ptoms were reported (Abou El Naga and
Negm, 2001). By proper treating of B. hom-
inis infected patients the symptoms disap-
peared by cure of intestine was inflamma-
tion of mucosa (Ning et a/, 2020).

Fecal calprotectin (f-CP) binds calcium
and zinc was reported in 30 to 60% of neu-
trophil cytosol (Chen et al, 2012). F-CP co-
ncentrations were measured in bacteria, vir-
uses, parasites, colorectal cancer, and infl-
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ammatory bowel diseases of the gastrointes-
tine, which could be detected in patients’
feces (Aykur et al, 2019). Besides, gut dis-
eases, neutrophils migrate into lumen, re-
leasing calprotectin damaging mucosal epi-
thelial cells (Bustinduy et al, 2013).

This study aimed to evaluate fecal calpro-
tectin inflammation levels of Blastocystis
hominis in patients with gastrointestinal
troubles as compared to patients with gas-
trointestinal troubles but without B. hominis,
also, to evaluate f-CP of B. hominis poten-
tial pathogenicity.

Materials and Methods

The participants (235) were divided in three
groups. G1: 88 patients with gastrointestinal
symptoms and only infected with Blasto-
cystis hominis. G2: 75 patients with gastro-
intestinal symptoms and B. hominis free.
G3: 72 health cross-matched volunteers.
Medical sheets were filled out on each one.

Patients’ classification was based on the
morning stool examined of stained smears
(El Saftawy et al, 2019). Enhancement of
growth of Blastocystis was done by Jones’
medium using 10% horse serum (Irikov et
al, 2009).

Fecal calprotectin was ELISA evaluated
(Drg: Hybridxl Calprotectin Kit) in feces >



200pg/g was positive (Radin et al, 2014).

Statistical analysis: Data were computer-
ized and analyzed by the statistical package
for the Social Sciences (SPSS) version 28
(IBM Corp., Armonk, NY, USA). Compar-
isons between quantitative variables were
done by using non-parametric Kruskal-Wal-
lis & Mann-Whitney tests (Chan, 2003). Ex-
act test was used instead when expected fre-
quency was < 5 P-values less than 0.05 were
considered as statistically significant.

Ethical Statement: Ethical approval was
obtained from the ethical committee of Fac-
ulty of Medicine, Cairo University and its
consecutive adjustments and analogous eth-
ical standards. All procedures related to the
human samples were covenant with the eth-
ical standards settled by the National Re-
search Committee and the 2000 Helsinki
Declaration.

Results
The participants were <20 years old, >20-

40 years old and > 40 years old, with the f-
CP level was high in G1& G22 than control,
highest level was among age group 20-40
of G1, but with significant differences (p <
0.01), But, no significant difference between
ages in same group (p > 0.05). The gastroin-
testinal symptoms in G1 were diarrhea, abd-
ominal pain and weight loss (45.5%, 18.2%
&18.2%), followed by vomiting and fever
(17% & 13.6%) respectively. Symptoms in
G2 were diarrhea, abdominal pain and fever
(45.3%, 18.7% & 17.3%), followed by vom-
iting and weight loss (16% & 16%) respec-
tively. The f-CP concentration was highest
in G1. F-CP levels of Gl &G 2 when com-
pared separately with control showed signif-
icant (p < 0.001), but without difference be-
tween G1 & G2 (p =0.453). F-CP patients
with cli-nical data were not significant ex-
cept for abdominal pain and fever.

The results were shown in tables (1, 2,
4 & 5) as well as figures (1 & 2)
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Table 1: Sexes distribution among groups

Sex Gl G2 control P value
Count % Count % Count %
Male 42 47.7% 23 30.7% 20 27.8% 0016
Female 46 52.3% 52 69.3% 52 72.2% )
Table 2: Age (years) distribution among groups.

A Gl G2 control P
£es Mean Median| Min. | Max. Mean Median| Min. | Max. Mean Median [Min.| Max. | value
year 31.11+18.85 32.5 5.0 60.0 [30.53£18.42] 30.0 | 5.0 | 60.0 [27.75+18.71| 25.0 | 5.0 | 60.0 |0.354

Table 3: F-CP levels in different age groups.
Ages Gl G2 Control P valuc
year Mean Median| Min. | Max. Mean Median[Min.| Max. Mean |[Median| Min. [Max.
<20 [193.50£190.57] 100.0 | 10.0 | 800.0 [129.35£107.30 90.0 {10.0{300.0{21.09+12.30] 22.5 | 5.0 |40.0]| <0.001
>20-401331.39+321.22 200.0 | 10.0 | 800.0 | 124.12+80.24| 90.0 [50.0]300.0]19.17+11.28] 17.5 [ 5.0 [40.0{ <0.001
>40 [298.47+£315.88 120.0 | 20.0 |1000.0{131.11£105.44] 90.0 {30.0{300.0{16.36+12.55] 10.0 | 5.0 |40.0]| <0.001
Table 4: F-CP distribution among groups
Fecal Gl. — G2. — ConFrol — P value
calprotectin Mean Median| Mini. [ Max. Mean MedianMini| Max. Mean  [Median| Mini. | Max.
262.26+275.82] 100.0 | 10.0 ]1000.0{128.80+£99.86 90.0 |10.0{ 300.0 |19.17+12.13| 17.50 | 5.0 [ 40.0 | <0.001
Table 5: Clinical data and calprotectin values of patients in G1 & G2
Gl G2
Symptoms fecal calprotectin (ng/mg) fecal calprotectin (ng/mg P value
Mean Median| Mini. | Max. Mean Median | Mini. | Max.

Diarrhea 256.23+£283.39 100.0 | 10.0 | 900.0 | 123.82497.20| 90.0 10.0 | 300.0 | 0.369

Vomiting 251.80£271.12 150.0 | 20.0 | 800.0 |172.50+101.19] 150.0 | 50.0 | 300.0 | 0.792

Fever 340.83+305.09 325.0 | 20.0 | 1000.0]114.62498.03| 60.0 30.0 | 300.0 | 0.048

Abdominal pain|  285.0+£292.35 150.0 | 50.0 | 800.0 | 120.0£112.11 50.0 10.0 | 300.0 [ 0.031

Weight loss 159.56+155.42 95.0 | 10.0 | 450.0 |141.67+109.86] 125.0 | 20.0 | 300.0 | 0.873

Discussion tracts of species as diverse as humans, farm

Generally, the B. hominis is one of the
common zoonotic intestinal parasite (Wind-
sor et al, 2005), of worldwide distribution
(Stensvold, 2013). Blastocystis consists of
several species, living in the gastrointestinal

animals, birds, rodents, reptiles, amphibians,
fish, and even cockroaches (Yoshikawa et
al, 2007). Fecal-oral transmission is the mo-
st accepted pathway, and recent studies have
shown that transmission involves only the
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cyst form of the parasite (Yoshikawa et al,
2004). The extent to which human-human,
human-animal, and animal-human transmis-
sion occurred was still unknown, but geno-
mic studies gave evidence for all three rout-
es, though experimental studies have yet to
provide conclusive proof for the existence
of either (Yoshikawa et al, 2000). Infections
with this parasite are spread worldwide and
it is frequently the most commonly isolated
protozoan in parasitological surveys (Chan-
dramathi et al, 2010). In developing coun-
tries, B. hominis was more predominant (30
to 50%) as compared to (1.5 to 10 %) in de-
veloped countries (Li et al, 2007).

In the present study, the main clinical
manifestations in a descending order were
diarrhea, abdominal pain, weight loss, vom-
iting and fever among B. hominis patients as
compared to less severity of diarrhea, ab-
dominal pain, fever, vomiting, and weight
loss among B. hominis-free patients. Ok et
al. (1999) reported that the pathogenicity of
B. hominis occurred in patients without or
with gastrointestinal symptoms. Yakoob et
al. (2004) reported that B. hominis caused
irritable bowel syndrome. Boorom et al.
(2008) found that B. hominis was the com-
monest protozoa in patients presenting with
gastrointestinal symptoms. Laodim et al
(2012) reported that abdominal pain was the
most frequent symptom in B. hominis pa-
tients followed by diarrhea. Also, Ibrahim et
al. (2020) reported that Bastocystis patients
complained of altered bowel habits with the
predominance of diarrhea.

In the present study, there was no signifi-
cant difference between male and females
blastocystosis patients. Dagci et al. (2014)
stated that blastocystosis in males and fe-
males was more or less in equal percentage.
Yunus et al. (2015) reported that blastocys-
tosis was 0.56% in females and 0.53% in
males, but without a risk factor. Also, Ibra-
him et al. (2020) reported infection of 39%
males and 61% females, without significant
difference as to ages or sexes.

In the present study, among the three differ-
ent groups, the f-CP level was high in blas-
tocystosis patients and blastocystosis-free
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patients than control. The highest level was
in age group 20-40 in blastocystosis pa-
tients. The f-CP levels were significant be-
tween blastocystosis patients and blastocys-
tosis-free patients than control in all age
groups (p< 0.01), without significant differ-
ence among ages of same group (p > 0.05).
But, f-CP levels were no significant among
symptomatic and healthy ones (p < 0.01).
This agreed with Aykur et al. (2020) who
didn’t find significant difference among age
groups of same group (p > 0.05).

In the present study, the f-CP levels were
highest among B. hominis patients with gas-
trointestinal symptoms than patients with
gastrointestinal symptoms, without signifi-
cant difference (p =0.453). Yahya et al
(2017) found f-CP was (3.22%) positive in
stools of Blastocystis hominis patients com-
pared to (41.75 %) Entamoeba histolytica
patients, followed by (21.27%) in Giardia
lamblia patients (P<0.05). Lam et al. (2014)
found a significant positive correlation be-
tween gastrointestinal pathogens and f-CP
levels (P<0.0001). Also, Rady et al. (2019)
reported fecal calprotectin significant asso-
ciation (p<0.05) with Cryptosporidium par-
vum (52.63%), and G. lamblia (45.45%). No
doubt, Calprotectin a 36-kDa zinc and cal-
cium-binding protein of about 60% as diss-
olved in cytoplasm of neutrophils, which
was measured in several body fluids, such
as the urine, plasma, and cerebrospinal flu-
id, and tissue samples and feces (McMahon
and Chhabra, 2018). Also, the non-invasive
usage of f-CP was a stool marker to monitor
inflammation (Rutgeerts et a/, 2012, Caim-
mi et al, 2018), and for mucosal inflamma-
tory activity in IBD (Wei, 2016).

Kostakis et al. (2013) reported that the f-CP
levels of patients with gastrointestinal dis-
orders were higher than healthy controls.
Aykur et al. (2020) found that the most co-
mmon gastrointestinal symptoms in groups
of patients with gastrointestinal symptoms
were diarrhea and abdominal pain. They in
contrast found statistically significant dif-
ference in f-CP levels in the groups present-
ed with gastrointestinal symptoms such as
diarrhea, abdominal pain and weight loss,



when compared with healthy controls (p <
0.0001).

In the present study, B. hominis infected
patients showed the highest value of f-CP
indicating an inflammation of the mucosa of
the gastrointestinal tract, supporting the po-
tential pathogenicity of Blastocystis homi-
nis. Lam et al. (2014) reported a substantial
correlation between the occurrence of intes-
tinal pathogens and f-CP levels (P= 0.0001),
and that f-CP levels were higher in patients
with positive intestinal pathogens than those
without. Also, Abu El-Fetouh et al. (2021)
found that colonic mucosa of experimental-
ly infected Albino rats a week after B. hom-
inis infection showed focal atrophy with un-
usual inflammatory cells, with aggregates of
eosinophils and parasites present in the co-
lon.

Conclusion

Using fecal calprotectin clarified the path-
ogenicity of Blastocystis hominis as a relia-
ble indicator of inflammation in patients’
intestines. The f-CP can be a good marker
for pathogenicity of Blastocystis hominis.
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Explanation of figures

Fig. 1: Evaluation of fecal calprotectin levels by age groups.
Fig. 2: Relationship of fecal calprotectin values among groups.

Fig. 3: B. hominis life cycle after Tan KS, 2004: Blastocystis in humans and animals: new insights using modern methodologies. Vet. Para-

sitol. 126, 1/2:121-44
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