A Molecular and histological diagnosis of Eimeria spp. (Camelus dromedaries) at AL-Najaf AL -Ashraf
2 provinces ., lrag
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resedrth was to study the distribution and histological effectsed of Eimeria spp:.camels (Camelus
drori@daries) using Molecular diagnosis with-and histological studiesy. A total of 100. fecal samples
offidn camels (Camelus dromedaries)were examined by conventional PCRfrom different reigr-regions
at AL4Najaf AL-Ashraf province of Irag, from Novmber 2023 up tote-endef April 2024. A total
infedtfon rate with Eimeriaspp was 57% (57/100) —, male camels recorded higher _infections than
femdlés, 63.2%(24/38) .The age group of males at (<5years ) show the higher rate of infection
76.798(23/30) while the females (10 years > ) recorded 80.8%(9/11).ir-age-{10-years=}-as ahigher
infedi®on rate.DistrictAl- Manatherawas recorded71.4% (12/29) with significant differences at (P<0.05)
comp@red with anther-district of AL-Najaf AL-Ashrafprovinces.

A tofdl of 20 samplescollected from smallintestine of slaughtered camels were collected
Hist@pathological analysis of the infected tissues revealed granulomatous, hemorrhagic, and chronic
entefifis; in some cases, the intestinal glands have a rose-shaped appearance, while in other cases, there is
a sede infiltration of chronic inflammatory cells\with no intestinal gland structure; hypereosinophilia
and 24rious developmental stages. of Eimeria are also present.In conclusion......... ;
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Intrafuction

The 2Zmel is a significant and unusual mammal that has adapted to survive and procreate in the intense
heat2fhd dryness of the desert. a significant food source, transit for African and Asian desert nomads. One
of theDest kinds of milk is camel's milk—,because it has more iron and vitamin C than cow milk. frem
cow8Eimeriasppis one of the pPRarasitic infections, particularly gastrointestinalwhich have had impact
on c8thels development and output. The economic harm they cause, including the mortality of animals
and 8% diminution of livestock products, is significant, particularly in young animals(Kamal et al., 2024)
.The3feces of both symptomatic and carrier animals contain oocysts shed by host-specific protozoan
paraites called coccidia—Fhese-carriers, can transmit infection through water and food sources

(Jilogbal., 2022). Coccidiosis is an obligatory illness that causes hypertrophy and death in parasitized
cells3g-assanet al., 2024)Coccidia can cause injury to host's intestinal cells cause anemia and a
loss3af Electrolytes(Murshedet al., 2024)



WheBanimals consume contaminated feed or water, the parasite injures intestinal cells, causing diarrhea
and B8matochezia (Utebaeva et al., 2021). The great resilience of oocysts to environmental conditions is a
cruc#d aspect of the infection's epidemiology(Gao et al., 2024).

Eiméddia's classification was based on the morphological features of both sporulated and non-sporulated
oocybPs(Hegazi et al., 2023).
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Matébials and Methods

A totl of (2) grams fecal samples were taken from (100) camels (38 male, 62 female) of various ages
froml@ertain-distinct regions in Al-Najaf, Al-Ashraf, between November 2023 and-the-end-of April 2024.
Fecat@amples obtained in sterile plastic containers were firmly sealed, and safety:precautions such as
dispdSable gloves were removed owing to consecutive numbers. All'sample information, including age,

Parasitology / College of Veterinary Medicine- University Al-Qasim Green University / Iraq for
MolB&ular diagnosis.

Ashif. Tissue samples were performed within 1 to 5 hours-after death. Samples were taken from
intedihes which showed gross lesion and used for histopathological examination.

GertdimicDNAEXxtraction

Gerliimic DNA from feeces-fecal samples were extracted-by using Presto stool
DN2&Extraction Kit, (Geneaid Biotech /China) and-dene-according to the company instructions.

Polys8erase chain reaction (PCR)

The ®CR technique was performed for detection of Eimeria spp. in feces-fecal samples #n-for camels
base@ilon 18S small subunit ribosomal RNA gene, This method was carried out according to the method
descéibed by (Zainabet al., 2016)

Pre8ration ofhistological sections:

Samdes from, various regions of the small intestine (duodenum, colon, and jejunum) were collected and
fixe®®n110% neutral buffered formalin solution, then washed, dehydrated in various grades of ethyl
alcoBiél, clarified in methyl benzoate, and embedded in paraffin wax. Blocks were handled according to
conv@htional processes .Used hematoxylin-eosin to stain 5-pm thick sections for miereseepy-microscopic
analgsis according to (Spenceret al., 2012).

Statégical analysis

The Thi-square test was used to detect the association between parasite infection rate and each animal
(canmdl). P-values < 0.05 were regarded statistically significant using SPSS (statistical package for social
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scief@s) version 26 (SPSS, 2020). User Guide Statistic VVersion, 26th Edition. SPSS, the statistical tool
for spBial science, user handbook statistical version, sixth edition.

Resiks

The total rate of infection with Eimeria spp. in camels (Camelus dromedaries)by Molecular
diagi6sisfrom different districtat AL-Najaf AL-Ashraf province of Iraqg, during Novmber 2023to end-of

April 2024--A-tetal-infection—rate-with-Eimeriaspp was 57% (57/100) (Table 1).

Tab¥8(1):Rate of infection with Eimeria spp. In camels by using Molecular diagnosis.

79
Host Fecal sample examined Molecular diagnosis
— 80
NO. of positive Percentage%
Camel 100 57 57 8l
82

InfeBBon ratewith Eimeria spp. in camels according to sex byMolecular diagnosis:-

AB8dording to sex (male and female) infections were_recorded as 63:2% (24/38) and 53.2% (33/62) rate
ofirfBetion-respectively. with no significant differences (p<0.05) (Table 2).

TabB&2):Infection ratewith Eimeria spp. in camels according to.sex.

Sex No. of samples No. of Percentage (%)
lexamined positive
38 24 63.2

Male

Female 62 33 53.2

Total 100 57 57

X2 0.948229

P value 0.330171

‘ Nosighificant differences at (P<0.05).
88

‘ Rat&8f infection with Eimeria spp. in male camels male-according to age groups



Infe@@on with Eimeria spp. was recording the ed hHighest rate in earmlescamels group (.....) 76.7%
(23/%0a), while_ recording ed-in groups (10 years >) 0% (0/2) with significant differences (p<0.05) (Table

3). 92

Tab®3(3): Rate of infection with Eimeria spp. in camels male according to age

Syears< 30 23 76.7
5-10years 6 1 16.7
10years> 2 0

Total 38 24

X2 11354762 . .
Pvalue 0.003423*

*: sigsificant differences at (P<0.05).

rded .in female 81.8 % (9/11), while lowest
\\fican,t%fferences (p<0.05)(Table 4).
F

pp. in camels fmale according to age

recofded in groups (5 years<) 10 % (2/20

98

33

22541921

0.000013**

** 18@nificant differences at (P<0.05).
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Ratd 02 infection with Eimeria spp. in camels according to the district in AL-Najaf AL-Ashraf

The 18 of infection with Eimeriasppincamel samples at three district as following AL-Manathera was
71.4%9¢5/35), Slaughter house was 55.6% (20/36),) and AL-Meshkab was 41.4% (12/29) respectively
withl8mnificant differences (p<0.05) (Table 5) .
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Tabl®6): Rate of infection with Eimeria spp. in camels according to the district in AL-Najaf AL-
AshtaD

No.ofthe Positivesamples

District exam. ’No.i %ooftotal
samples
’— 20 55.6
25 714
12 414
57 57
Pvalue ‘ 0.05*

*: sighificant differences at (P<0.05).

Cot¥entionalPCRproductanalysis:

113

114Genomic DNA was: obtained from camel fecal samples and subjected
to Hblecular analysis by using PCR for detection of small subunit ribosomal
RN26 gene.
SpktiFicprimersiereusedtoidentifythespeciesofEimeria.PCRof100sampleswas

enididyed in the;study exhibited a distinct band of (456 bp) from the PCR
prcﬂgct on the agarose gel.

M EMOL EMO2 EMO3 EMO4 EMOS EMO6 EMO7 EMOS EMO9 EM10 BMI1 EM12 EM13 EM14 EMIS EMI16 EM17 EM18 EM19
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PCR conditions
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[FigurlaQﬁ PCR products of amplification of 185 RNA gene for detection of Eimeria species. Size of PCR product: 456 bp. The
gel wh2B5% and the DNA dye is RedSafe (Intron, Korea). Electrophoresis conditions: V: 95, Time: 45 minutes. M: DNA ladder] -
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negative samples

DNA2Zéquencing results

7-Selb out of 57 samples-frem were positive by using Conventional PCR. andHaplotypes- of
sequbRBing-sequences were deposited ts ir-to NCBI Genbank data base and DDBJ to get accession
numb27 codes ( PQ100675, PQ111747, PQ129311,PQ129315, PQ129400. PQ120694 and PQ113350) for
of Idt28Eimeria species at-for_the first time in Iraq.

Phyld@fenetic confirmative detection

Spedi8i@ phylogenetic confirmative detection of local Eimeria species was, performed by using the
phylb8enetic tree analysis and compared with NCBI-BLAST Eimeria species (figure2).

it e MN&73480.1 Eimeria gazela isolate IQ-Deer No 9 small subunit rRNA
0005 = PQ129400.1 Eimenia sp. Al-Atrash-2024b isolate EA12 -185 1RNA
' OR553660.1 Eimeria chalcoptereae isolate Feces small subunit RNA
i un O u3te 1 Emerasp A 2024 e EAT-ES RIA
& PQ120694.1 Eimena sp. Al-Atrash-2024b isolate EADT 185 1RNA
e 12562400 1 Eimenia sp. RY-2016a isolate HS04 small subunit RNA
o w s 0\ meouts  Eimer sp. RY-2016a isolate HS14 small subunit rRNA
| 08 = PQ129311.1 Eimena sp. A-Atrash-2024p isolate EADG -165 1RNA
e PQ100675 1 Eimena rajasthani isolate EA03-185 rRNA
008 , T, PQU1T47.1 Eimeria sp. A-Atrash-2024a isolate EA44 -163 RNA
] 003t al ABT69568.1 Eimeria bovis genes for 183 1RNA
o = ABT89%613.1 Eimeria cylindrica gene for 185 RNA
0006 L PQ113350.1 Eimeria rajasthani isolate EADS -185 RNA
AF345997.1 Emena ovinoidalis small subunit rRNA
158
Fi@8e (2): Specific phylogenetic confirmative detection of local Eimeria specie§ | Which method you use for :[6A]JComment
construction of the tree and what these
Hik&dlogical change results numbers in the tree stands for you ha:;o';c\)l

They 88monstrated villous atrophy, degeneration, necrosis, and denudation. The mucosal glands in the
afflit®@ gut were likewise found to be vacuolated, with epithelial cell disintegration. Occasionally, the



crypt@pithelium detached from the basement membrane. Catarrhal colitis, goblet cell hyperplasia, and
isolat&8 chronic inflammation in the mucosa with large lymphocytic infiltration were clearly visible, as
welll&9chronic enteritis, hemorrhagic enteritis, and granulomatous enteritis with goblet cell proliferation
of thididitestinal gland. Furthermore, the infiltration of chronic inflammatory cells between intestinal
glantid Ivas found.Instead of the large intestine, the lamina propria of the small intestine had ccidian
stagdst2Many nuclei grouped together in blastophores.The parasites are found intracellularly in sizable
paratitBphorous vacuoles; they are also found macrogamontly in the lamina propria, where they have
comfpetely destroyed the intestinal glands and infiltrated the cells responsible for chronic inflammation.
micrbgamont with several nuclei (figure3).

146

Figutd®3): Histopathological section of lcamel intestine finfected with Eimeria spp showing different developmental { Which part :[7A]JComment ]
stageb4d Eimeria (red circles) with inflammatory: cells infiltration (red arrow), also atrophy and sloughing of
intesiB@l villi (black arrow)necrosis intintestinal gland (black circle ), with edema among the muscularis
layefd(itadarrow)(H &E stains, 200x):
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Figut®&®): High magnification for inflammatory cells infiltration showing presences of eosinophile (red arrow),
macrbpHage(black arrow) and lymphocyte(yellow arrow) H &E stains, 400x.
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Figuiey8): Histopathological section of camel [intestine infected with Eimeria sppshowing presence of mature macrogamonts { Which part :[8A]Comment ]
insidd B8 intestinal glands (yellow arrow) (H &E stains, 400x).

Disdsssion

The 18@e class of parasites known as coccidia has to be present within the cell. Numerous cattle species

are ibfacted by the economically significant sickness known as coccidiosis) { irrelvant :[9A]JComment ]

‘ {AskEBRet-al--2023)-The symptoms of coccidiosis vary from indifference and mild, transient diarrhea to
sevet@&nstances that include large amounts of black, bloody diarrhea and, in the worst situations,

‘ fatalif§dAshfaq et al ., 2023).. In order to-handle coccidiosis in camels in an economical and efficient
manhéf a thorough:understanding of the Eimeria species involved is necessary. (El-Bahyetal ., 2023).

Thuspédentifying the frequency and variety of Eimeria species was the goal of the current study.

Priot@® this.investigation, Eimeria species were thought to be harmful to newborn camel calves.

(Husgsain et al 1987). The age and sex of the camels in the current investigation ea-for camel
cocdiéidosis-did not significantly affect the prevalence. These results disagreed with those of
Yaktithali and Cheraghi (2007), how stated............. Due to their greater sensitivity to

infet@on, their breeding, ard-overcrowding systems seen in their various qualities, and their
immat2ire immune system development as compared to older ruminants, young ruminants are

morgadrone to illness than older ones- (Safaa and May ,2020).




Contudring-to-a-few-thinks-about-the-variability-inin The prevalence and distribution of

cocdidbosis may be due to variations in management and hygienic conditions, temperature, agro
ecolbggy, environmental conditiobs, weather-eenditions, host immunitye-status, sample size,

samplihg period and breed susceptibility to coccidia in different areas.

Thelit&m, colon, and jejunum were the most frequently affleicted tissues in this research with
chraiig enteritis; the discovery of gigantic schizonts in the lamina propria with total destruction
of int@8tinal glands and infiltration of chronic inflammatory cells was consistent
with(&heirandishet al.,2012). Large parasitophorous vacuoles containing the parasites are seen inside
cellsl&2nding the macrogamont within the lamina propria and total annihilation ofigut glands containing
cellsl®®olved in chronic inflammation invasion, multi-nucleated microgamont; There are-debris strands in

the daBdsitophorous vacuole. was comparable to the outcomes of(Dubey et:al., 2018).

The 1&®stinal mucosa included E.cameli oocytes, meronts, and macrochizonts, which are various
devel8pmental stages. These phases belonged to Eimeriaspp, as Immature oocysts of Eimeriaspp were
disc@®ared within the Intestinal epithelial mucosa. To our knowledge, he formation of Eimeriaspp oocyte
wallli88inclear. In. In Eimeria species, the oocyst wall is initiated by the secretions of WFB. There are
two t@%es of WFB in most Eimeria specigs, type 1.and type 2(Ferguson et al., 2003)

As ttB0macrogamont matures, the WFB develops the oocyst wall( Fergusonet al., 2003). Furthermore,
therd @fe other veil-forming(VFB); in certain coccidian parasites, they generate a veil-like outer layer on
the d@3st wall; once the Oocysts are expelled in feces, and the wall has vanished.
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