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Abstract

Introduction. Cystoisospora spp. is gastrointestinal parasite that causes Cystoisosporiasis,
one of the causes of gastro-intestinal disorders in humans. The parasite is distributed
globally, and children are more at risk of infection than adults.

Purpose. This study aimed to detection the prevalence of Cystoisospora spp. in stool
samples of gastro-intestinal disorders patients.

Materials and methods. 500 stool samples were collected from patients with gastro-
intestinal disorders who have referred to Bint Al-Huda Hospital Teaching, Muhammad
Al-Moussawi Hospital, AL-Hussein Teaching Hospital and general AL-Nasiriyah Teaching
Hospital / Thi-Qar province from January / 2024 to January / 2025, with different ages for
examined by microscopic examination and Nested PCR technique.

Results. The percentage of positive samples Cystoisospora spp. by microscopic
examination was 3.2% and negative samples was 96.8%. The rate infected patients
among females were 3.97% higher than the males were 2.02%, the highest infected
patients found 3.95% in Urban area and lowest infected patients found 1.75% in Rural
area. According to age group the highest infected patients was 3.94% in age group less
than 1-10 years and lowest infected patients found 1.92% in age group 31-40 years and a
not-infection recorded in both 51-60 and 61-70 (0.0%), while results of Nested PCR from
46 sample were positive in 15 samples with percentage 32.60% and 31 negative samples
with percentage of 67.39%.

Conclusion. There is a relatively high rate of Cystoisospora spp. infection among children
in Thi-Qar province. Cystoisospora spp. is one of the causes of sever diarrhea through
oocyst stage.
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CadaHa b. WapxaH <, baccag Anb-Abygm
YHuepcutet Tu-Kap, Tu-Kap, Mipak

MuKpocKkonmnyeckoe n MoneKkynapHoe BbiAB/IEHVE
Cystoisospora spp. y NaLuueHTOB C XenygoyHo-
KuLweyHbiMn 3aboneBaHnAammn B Tn-Kape, Mpak

KOHGNMKT NHTepecoB: He 3asAB/eH.

Bknap aBropoB: CadaHa b. LapxaH — KoHuenTyanu3sauus, c6op faHHbIX, NCCNefoBaHVe, METOAO0NOMVA, afMUHUCTPUPOBaHNe
npoekTa, pecypcbl, NporpamMmHoe obecneueHvie, Banuaauna, Hanncanme (YepHOBUK, peLieH3MpoBaHNe U peaakTMpoBaHue);
Baccap Anb-AGyau — KoHLUenTyanusauus, nccnefoBaHne, METOA0NONA, PYKOBOACTBO, BanvaaLys, BU3yanv3aLuus, HanncaHme
(4epHOBUK, peLieH3NPOoBaHVEe U PefaKkTPOBaHNe).

MopaHa: 24.03.2025

MNpuHaTa: 01.12.2025
KoHTakTbl: safana.bashar@utg.edu.iq

Pesiome

BBepeHume. Cystoisospora spp. — 3TO »KeNyAOYHO-KULLEYHbIN Napa3unT, Bbi3biBalOWNA LK-
CTOM30CMOPO3, OfHY M3 MPUUYNH XKeNy[OUYHO-KMLLEYHbIX 3aboneBaHuUin y yenoseka. Ma-
pa3nT pacnpocTpaHeH no Bcemy Mupy. [letn nofeepeHbl 60MbLIEMY PUCKY 3aparkeHNs,
yem B3pocble.

Lienb. OnpeneneHune pacnpoctpaHeHHocTy Cystoisospora spp. B 06pa3sLax Kana nayueH-
TOB C XKeNyLoYHO-KULWEYHbIMU 3a60N1eBaHMAMN.

Marepumanbl n meTtoapl. bbiio cobpaHo 500 06pa3LOB Kana y NaLMEHTOB C XKenyaou-
HO-KUMLWEeYHbIMW 3aboneBaHMAMN, 06paTUBLIMXCA B yuebHyto 60nbHMLY BUHT Anb-Xyaa,
6onbHMLY Myxammaga Anb-MyccaBy, yuebHyto 60nbHMLY Anb-XycelHa 1 o6Lyio yueo-
Hyto 60onbHMLY Anb-Hacupua B nposuHuum Tu-Kap ¢ sHBapsa 2024 r. no AHBapb 2025 T.
O6pa3Lbl 6binM B3ATbI y MALMEHTOB Pa3HOro BO3pacTa A/A MUKPOCKOMUYECKOro ncce-
JOBaHMA 1 meToaa BnoxkeHHow MLP.

Pesynbratbl. [IpoLeHT nonoxutesnbHbix 06pasuos Cystoisospora spp. Npy MAKPOCKONU-
YyecKkoMm nccnegoBaHuy coctasun 3,2%, a oTpuuatenbHbIX — 96,8%. YactoTta nHbmMLmMpoBa-
HUA CPEAV KEHLLMH Obin1a Bbilwe (3,97%), yem cpean My»uuH (2,02%). Hanbonbliee konu-
4ecTBO UHPULIMPOBAHHbBIX NMaLMEHTOB (3,95%) 6biN0 BbISBNEHO B FOPOLACKON MECTHOCTH,
HavMeHbluee — B cenbckoi (1,75%). B 3aB1MCMMOCTM OT BO3pacTHO rpynnbl HanborbLiee
KONMMYeCTBO NHOULMPOBAHHBIX NMaLMEHTOB (3,94%) Obifio BbIABNEHO B BO3PACTHOW rpyn-
ne 1-10 net, HaMMeHbLLee — B Bo3pacTHou rpynne 31-40 net (1,92%). OTcyTcTBUE NHbEK-
LUK 3aperncTpmupoBaHo Kak y nuy 51-60 net, Tak u y nuy 61-70 net (0,0%). Pe3ynbraTthl
BroxeHHo MLP 13 46 06pasLioB 6b111 nonoxmTenbHbIMKU B 15 (32,60%) criyyasax u otTpu-
uatenbHbiMu — B 31 (67,39%).

3aknioyeHne. OTHOCUTENbHO BbICOKMI YpoBeHb MHOUUmMpoBaHua Cystoisospora spp.
HabniopaeTca cpeam aetein B npoBuHUMK Tu-Kap. Cystoisospora spp. ABAAeTcs ogHon 13
NPUYMH TAXKENO0N Auapen Ha CTagum OOLMCTbI.

KnioueBble cnoBa: Cystoisospora spp., [NUP, npocTenwume, ynctonsocnopos, guaperHole
3aboneBaHuns
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B INTRODUCTION

Intestinal parasitic infections (IPls) are a serious public health problem in developing
countries [1]. Numerous parasites, including protozoa (e.g., Entamoeba histolytica, Giardia
intestinalis, Cryptosporidium spp. and Cystoisospora belli) and helminths (e.g., Ascaris
lumbricoides, Trichuris trichiura, Necatoramericanus, Hymenolepis nana,and Ancylostoma
duodenale), can cause gastrointestinal infections [2]. The burden of IPIs is estimated
approximately 3.5 billion people worldwide [3]. socioeconomic status is the key factor
associated with prevalence of IPIs, with the observation that the higher prevalence of
Intestinal parasitic infections is due to a low socioeconomic status, consequently leading
to poor hygiene and sanitation practices [4]. Intestinal parasitic infections are closely
related to poverty, unsafe drinking water, hygiene and poor sanitation, with symptoms
including diarrhea, anemia, malabsorption, weight loss, dyspepsia, abdominal pain,
growth retardation [5]. Cystoisospora belli is a coccidian parasite commonly associated
with enteric infections in immunocompromised individuals [6]. immunocompetent
individuals find it unpathological or asymptomatic, which prevents them from
recognizing that they have the disease [7]. Cystoisospora spp. formerly known as Isospora
spp. is an intracellular obligate protozoan parasite that primarily inhabits the intestines
of its hosts, leading to significant gastrointestinal disturbances, it is known to cause
acute to severe diarrhea in humans [8]. Cystoisospora spp. infection, commonly referred
to as cystoisosporiasis, holds significance as a causative agent of diarrhea, particularly
prevalent in tropical regions [9]. Cystoisospora belli infection occurs by ingestion of water
or food contaminated with oocysts [10]. Developmental stages of Cystoisospora spp.
comprise asexual multiplication, sexual reproduction, and sporogony. Definite diagnosis
of cystoisosporiasis relies on identification of characteristic oocysts in stool or intestinal
content. Oocysts of Cystoisospora belli can be seen by direct smear of duodenal content
or the acid-fast staining procedure [11].

B MATERIALS AND METHODS

Samples collection

A total of 500 stool samples were collected from patients with gastro-intestinal
disorders who have referred to Bint Al-Huda Hospital Teaching, Muhammad Al-Moussawi
Hospital, AL-Hussein Teaching Hospital and general AL-Nasiriyah Teaching Hospital / Thi-
Qar province from January / 2024 to January / 2025, the ages were ranged from 13 day —
70 years, 198 were males and 302 were females. Fecal samples were collected by using
a sterile containers and then transported in to the laboratory College of Science at the
laboratory the fecal samples were divided into two portion the first portion was for the
microscopic examination of parasites while the second portion stored directly at -20 °C
for molecular analysis by Nested PCR [12].

Microscopic examination
Modified acid-fast staining technique (MZN)
The method was done according to [13] as following:

1. An appropriate amount of stool was taken to make a swab by mixing it with a few
drops of water using a stick and sticking it on the slide.

2. It was immersed in carbolfushin dye for five minutes and the slide was heated by
burner for a few seconds until the carbolfushin evaporates.
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The slide was washed by drop water to remove the rest of the dye.

The slide was immersed in rubbing alcohol for one to three minutes.

The slide was washed again by drop water to remove the alcohol.

Finally the slide was immersed in methylene blue for one minute, and the slide is
washed with water to remove the methylene blue. Airs dry the slide.

7. The slide was examined with a lens 40X and then 100X to identify Cystoisospora spp.
Oocysts that appear dark pink or purple. And when using the 100X lens, special oil
must be used for it.

ouv AW

Molecular diagnosis

The identity of Cystoisospora spp. was confirmed ,after morpholgical characterization,
genetically by Nested PCR using two set of Cystoisospora spp. PCR primers were designed
in this study for detection Cystoisospora spp. based on small subunit ribosomal gene
(SSU rRNA) were designed in this study using NCBI-Genbank sequence and primer 3 plus
design. These primers was provided from Scientific Resercher. Co. Ltd, Iraq as following
(Table1).

Genomic DNA from stool samples of patients with gastro-intestinal disorders. were
extracted by using Presto™ Stool DNA Extraction Kit, Korea , and done according to
company instructions.

Nested PCR thermocycler conditions by using convential PCR thermocycler system
as following Initial denaturation 95 °C for 5 min and 35 cycle of 30 sec at 95 °C, 30 sec
at 58 °C and 2 min at 72 °C followed by 5 min final extension at 72 °C. PCR product was
electrophoresed on 1.5% agarose gel and visualized by UV.

Sequencing and phylogenetic analysis

Multiple sequence alignment analysis of Cystoisospora spp. isolate based on small
subunit ribosomal RNA gene that aligned with NCBI-Genbank submitted related
Cystoisospora spp. isolates. The multiple alignment analysis was constructed using
ClustalW alignment tool in (MEGA 11.0.13 version). Phylogenetic tree analysis of
Cystoisospora spp. isolate based on small subunit ribosomal RNA gene that used for
genetic species identification. The phylogenetic tree was constructed using Neighbor-
Joining method and the evolutionary distances were computed using the Maximum
Composite Likelihood method in (MEGA 11.013 version).

Statistical analysis
The data of the current study was analysed by SPSS version 26, based in using Chi-
Square for independent and Odds ratio at p<0.05 [14].

Table 1
PCR primers were designed in this study for detection Cystoisospora spp.
. ) oy Product Genbank Reference
Primers Sequence 5’-3 .
size code
F | ATCTAAGGAAGGCAGCAGGC
Isospora spp. 747bp PP660175.1
Inner PCR primer R | ACCCTTCCGCCAATTCCTTT
F | GTAGTTGGATTTCTGTCGGGGT
Isospora spp. ) 611bp PP660175.1
Outer Nested PCR primer R | TGTCAATCCTTCCCATGTCTGG
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B RESULTS

Infected and non-infected patients with Cystoisospora spp. by modified acid-fast
staining technique (MZN)

Percentage of infected and non-infected patients with Cystoisospora spp. by Modified
Acid-Fast staining technique (MZN). The result of examination 500 patient stool samples
with gastro-intestinal disorders examined by Modified Acid-Fast staining technique using
light microscope. The percentage of infected patients which were 16 positive samples
with percentage 3.2% and 484 negative samples, with the percentage was 96.8%. As
showed in figure 1.

Distribution of the infected patients with Cystoisospora spp., according to sex by
modified acid-fast staining technique

The current reselts was recorded a significant difference at p. value <0.05, in the
distributed of Cystoisospora spp. according to sex, where the infection rates are 3.97%
and 2.02% among females and males respectively (Table 2).

Distribution of Cystoisospora spp. according to residency by modified acid-fast
staining technique

The current results were showed a significant difference at p<0.05, in the distributed
of Cystoisospora spp. according to residency, was investigated the high infected patients
was in urban residence 3.95%, while in the rural residence 1.75% (Table 3).

Table 2
Distribution of the infected patients with Cystoisospora spp. according to sex by modified acid-fast
staining technique

Infected patents .
Sex Total No. of examined
No. %
Female 12 3.97 302
Male 4 2.02 198
Total 16 3.20 500
TabX?=3.84 CalX?=4.00 DF=1 p. value 0.046

% 120.0

96.80

100.0
80.0
60.0
40.0

20.0 3.20
0.0

Infected Non infected

Fig. 1. The percentage of infected and non-infected patients with Cystoisospora spp.by modified acid-
fast staining technique
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Table 3
Distribution of patients infected with Cystoisospora spp. according to residency Direct smear

) Infected Patents )
Residency Total No. of Examined
No. %
Urban 13 3.95 329
Rural 3 1.75 171
Total 16 3.20 500
TabX?=3.84 CalX?=6.25 DF=1 p. value 0.275

Distribution of Cystoisospora spp. according to age groups by modified acid-fast
staining technique

The current results were recorded a significant difference at p. value <0.05, in the
distributed of Cystoisospora spp. according to age groups, was noted the highest infected
patients in the age group <10 years — 3.94%, then in the age group 11-20 - 3.80%, while
the lowest infection in the age group 31-40 - 1.92%, in addition, a not-infection recorded
in both age groups 51-60 — 61-70 — 0.0% (Table 4).

Percentage of infected and non-infected patients with Cystoisospora spp.
by nested PCR

The current study included examination of 46 sample which were 16 positive samples
and 30 negative samples by Nested PCR, the results showed percentage of infected
patients which were 15 positive samples with percentage 32.60% and 31 negative
samples, the percentage 67.39%, as shown in figure 2 and 3.

Comparison between positive microscopic examination and nested PCR method
to diagnostic Cystoisospora spp. in stool samples

The current results were recorded a significant difference at p. value <0.05, according
to identification of Cystoisospora spp. by both microscopic and PCR, while, recorded a
non-significant difference between two technique in diagnosis of Cystoisospora spp., as
in table 5. The results showed that 16 samples of Cystoisospora spp. that were examined
by microscopy were positive, as well as examination by PCR technology. The results

Table 4
Distribution of Cystoisospora spp. according to age group by modified acid-fast staining technique

Infected patents i

Age groups Total No. of examined
No. %

<10 years 8 3.94 203

11-20 4 3.80 105

21-30 2 3.50 57

31-40 1 1.92 52

41-50 1 2.27 44

51-60 0 0.0 21

61-70 0 0.0 18

Total 16 3.2 500

TabX?=9.49 CalX?>=10.8 DF=4 p. value 0.028
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% 80.0
70.0
60.0
50.0
40.0 32.60
30.0
20.0
10.0

0.0

67.39

Infected Non infected

Fig. 2. The percentage of infected and non- infected patients with Cystoisospora spp. by using Nested PCR

M 1 2 3 4 5 6 7

2000bp

1000bp 611bp
500bp
A00bp
300bp
200bp
100bp

Fig. 3. Agarose gel electrophoresis image that showed the Nested PCR product analysis of small subunit
ribosomal RNA gene in Cystoisospora spp. from Human stool samples. Where M: marker 2000-100bp
and Lane 1-7 show some positive Cystoisospora spp. at 611bp PCR product

of 14 (87.5%) were positive and 2 samples (12.5%) were negative, and 30 samples that
were examined by PCR method the results of 1 (3.33%) were positive and 29 (96.6%) were
negative (Table 5).

Table 5
Comparison between positive microscopic examination and nested PCR method to diagnostic
Cystoisospora spp.in stool samples

Microscopic examination PCR examination
:laol;n:fle Positive Negative Positive Negative
No. % No. % No. % No. %
16 16 100 0 0.0 14 87.5 2 12.5
30 0 0 30 100.0 1 333 29 96.6
46 16 34.78 30 65.21 15 326 31 67.39
p. value <0.001 p. value <0.001
p. value 0.369
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Phylogenetic tree analysis of the Cystoisospora spp.

The phylogenetic tree analysis of Cystoisospora spp. was investigates the genetic
species typing and genetic variation between local Cystoisospora spp. five isolates and
NCBI-Genbank submitted global related Cystoisospora spp. isolates, utilizing the small
subunitribosomal RNA (SSU rRNA) gene sequences.The phylogenetic tree was constructed
using the Neighbor-Joining method, and evolutionary distances were calculated using
the Maximum Composite Likelihood approach. Multiple sequence alignment revealed
high sequence similarity in the SSU rRNA gene across the aligned Cystoisospora isolates,
with only a few nucleotide substitutions observed. The phylogenetic tree analysis showed
that the local Cystoisospora spp. isolates (IQN.1 to IQN.5) were closely related to the NCBI-
BLAST Cystoisospora belli reference isolate, with genetic variation ranging from 0.19% to
0.39% and sequence identity of 99.61% to 99.81%. The close phylogenetic relationship
between the local Cystoisospora spp. isolates and the Cystoisospora belli reference
sequence suggests that the local isolates belong to the Cystoisospora belli species
(Table 6 and Figures 4, 5).

Species/Abbrv
sp. QN1
sp.IQN.2
sp.IQN.3
pora sp. [QN.4
g sp. IQN.5
6. KT184363.11 canis
7.JX025649.1 pora belli
8. AF080612.1 robini
9. MK530653.1 C i

bl e

Species/Abbrv

1. pora sp. IQN.1

2. sp.IQN.2

31 sp.IQN.3

4. sp.1QN.4

o pora sp. IQN.5

6. KT184363.1 canis
7.JX025649.1 | belli

8. AF080612.1 | robini
9. MK530653.1 C i

Species/Abbrv

1 sp.IQN.1

2.1 sp.IQN 2

3 pora sp. IQN.3

4. sp. QN4

5. Isospora sp. IQN.5

6. KT184363.1 canis
7.JX025649.1 | belli
8. AF080612.1 p
9. MK530653.1 C

DNA Sequences Translated Protein Sequences

Species/Abbrv

1.1 sp. QN 1

2.Isospora sp. IQN.2

EX sp. QN 3

4. sp.IQN.4

5. Isospora sp. 1QN.5

6. KT184363.1 canis
7.JX025649.1 pora belli

8. AF080612.11 robini
9. MK530653.1 pora i

Fig. 4. Multiple sequence alignment analysis of Cystoisospora spp. isolate based on small subunit
ribosomal RNA gene that aligned with NCBI-Genbank submitted related Cystoisospora spp. isolates.
The multiple alignment analysis was constructed using ClustalW alignment tool in (MEGA 11.0.13
version). The analysis showed the nucleotide alignment similarity and substitution mutations in small
subunit ribosomal RNA gene among all alignment sequence
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JX025649.1 Isospora belli

28%

28% Isospora sp. IQN.1

2% Isospora sp. IQN.2

28%

Isospora sp. IQN.3

28%

— Isospora sp. IQN.4

88%

Isospora sp. IQN.5

‘——— KT184363.1 Isospora canis

MK530653.1 Isospora coronoideae

66%

AF080612.1 Isospora robini

i
0.01

Fig. 5. Phylogenetic tree analysis of Cystoisospora spp. isolate based on small subunit ribosomal

RNA gene that used for genetic species identification. The phylogenetic tree was constructed using
Neighbor-Joining method and the evolutionary distances were computed using the Maximum
Composite Likelihood method in (MEGA 11.013 version). The local Cystoisospora spp. IQN.1 into IQN.5
isolates were showed closed related to NCBI-BLAST Cystoisospora belli at total genetic changes (0.01%)

Table 6
NCBI-BLAST homology sequence identity between local isolates and NCBI-BLAST submitted isolates
Genbank NCBI-BLAST Homology Sequence identity (%)
Local isolate Accession . Genetic .
b No. of Mutation variation% Identity (%)
Cystoisospora spp. IQN1 PQ577798.1 1 0.19% 99.81%
Cystoisospora spp. IQN2 PQ577799.1 1 0.19% 99.81%
Cystoisospora spp. IQN3 PQ577800.1 2 0.39% 99.61%
Cystoisospora spp. IQN4 PQ577801.1 1 0.19% 99.81%
Cystoisospora spp. IQN5 PQ577802.1 1 0.19% 99.81%
B DISCUSSION

Enteric pathogens are a major source of morbidity and mortality throughout the world
[15]. Cystoisospora spp. is an intestinal protozoon distributed worldwide [16]. It usually
causes non bloody and watery diarrhea in tropical and subtropical climates [17]. Diarrhea
disease estimates 525,000 children die from diarrhea each year, which is the second greatest
cause of death in children under the age of five [18]. The disease course is mild and usually
transient in immunocompetent hosts. In immunocompromised individuals, the disease
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can vary in severity from a chronic intermittent illness to severe life-threatening diarrheal
illness [19]. Studies showed that many parasitic infections are prevalent and endemic in
Irag, however research on Cystoisospora spp. infections is limited in Irag, with no reported
data in Thi-Qar. The microscopic and molecular examination of stool samples remains the
backbone of the diagnosis intestinal protozoa particularly in developing countries, the
current study included examination 500 stool samples of patient with gastro-intestinal
disorders examined by a Modified Acid-Fast staining technique for Cystoisospora spp.
by using light microscope and Nested PCR. The microscopic examination showed that
16 (3.2%) of total samples were positive samples and 484 (96.8%) were negative samples.
There are other studies that have found different rates [20] 11/354 (3.1%), [21] (9.7%).
The infection with parasite may be related to worldwide distribution of this parasite
comparing with other, and the transmission of these parasites occurs via fecal-oral
route, either directly from person to person or indirectly by eating or drinking fecal
contaminated water and food. Also this may be related to the poor living conditions and
like of sanitation in studied area [22].The differences in the prevalence of parasite infection
are supposed due to differences in methodology, geographical location, and type of
study population, sensitivity and specificity of laboratory methods or stage of the disease
[23]. The results in microscopic examination showed the highest infection in females
(3.97%) and lowest males (2.02%). These results are agreed with [24] and not agreed with
other study [25] in Sulaimaniyah, Iraq 156/24 (15.38) male, 156/18 (11.54) female and
[26] 11 (68.8%) male, 5 (31.2%) female. Reasons for the high incidence of infection with
intestinal parasites in females may be due to a combination of biological, hormonal, and
socio-economic factors. The highest rate of Cystoisospora spp. infection 3.94% was found
among children aged 13 day - 10 years. There are other studies that have found different
rates [25] (26.92%), [27] in Egypt (2.3%), [28] (1%) and [29] in Erbil, Iraq (3.8%). Reasons for
the high incidence of infection in Children may be due to their immature immunity and
feeding and exploratory behaviours [30]. urban citizens reported a higher infection rate
3.95% than rural citizens 1.75%. The current results are agreed with [25] in Sulaimaniyah,
Iraq 156/36 (23.08) Urban, 156/6 (3.85) Rural and [31] (137/4) Urban and (137/0) Rural.
The transmission of the Cystoisospora spp. among humans is aided by environmental
pollution, tainted food, tainted drinking water. The current study included examination of
46 sample by Nested PCR, the results showed percentage of infected patients which were
15 positive samples with percentage 32.60% and 31 negative samples with percentage
67.39%. There are other studies that have found different rates [32] with a range of positive
(n=21) and [33] 16/354 (4.5%). That showed sensitivity PCR When compared with stool
microscopy results, PCR results seemed to be more accurate, efficient and sensitive as it
was able to determine positive samples that were microscopically negative, this helped
to solve one important drawback of microscopy which is low sensitivity as indicated by
[32]. The Comparison between positive microscopic examination and nested PCR method
to diagnostic Cystoisospora spp. in stool samples the results showed that 16 samples of
Cystoisospora spp. that were examined by microscopy were positive, as well as examination
by PCR technology. The results of 14 (87.5%) were positive and 2 samples (12.5%) were
negative The current results are agreed with [31, 33]. The reason for the higher incidence
of infections in this study diagnosed by acid-fast stain compared to nested PCR may be
attributed to the low and insufficient DNA concentration of Cystoisospora spp. Oocysts in
the stool of positive samples which prevent DNA amplification.
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CONCLUSION

There is a relatively high rate of Cystoisospora spp. infection among children in Thi-Qar

province. Cystoisospora spp. is one of the causes of sever diarrhea through oocyst stage.
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