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ABSTRACT

Hemoplasmosis (hemotropic mycoplasma) is a global affliction in-
volving sheep. It is caused by hemotropic mycoplasma, a prevalent zoono-
tic illness that can lead to moderate to severe erythrocyte destruction, ane-
mia, jaundice, and insufficient mass growth in mammals. This study aims
to document the clinical findings associated with ovine hemotropic myco-
plasma infection, to record some changes in hematological parameters, and
to identify the prevalence of ovine hemotropic mycoplasma in sheep using
blood smears stained with modified Giemsa (RAL 555 rapid stain kit) and
conventional polymerase chain reaction (PCR) in Mosul city. Additionally,
to make a comparison between the blood smear and the PCR technique by
kappa, sensitivity, and specificity. Also, it seeks to investigate various epi-
demiological risk factors related to the disease's prevalence, such as age,
gender, origin, husbandry system, seasons, and regions, and identify and
classify ticks, which are considered vectors for hemoplasma. Moreover, an
examination of the genetic diversity and phylogenetic analysis of ovine
hemotropic Mycoplasma was conducted. Between July 2024 and January
2025, 300 blood samples were analyzed from sheep of various sexes, ages,
and origins subjected to diverse management techniques; also, 100 en-
gorged ticks were obtained from depressed animals. The animals were
sourced from several regions in Nineveh, Iraq, including the central, north-
ern, southern, eastern, and western areas of the city. Five milliliters of
blood samples were obtained from the jugular vein of sheep for disease
diagnosis and hematological analysis, while thirty blood samples from ap-
parently healthy animals, confirmed negative for the disease, were pre-
served as a control group. A clinical examination card was utilized to doc-
ument the clinical findings for all sheep during the examination process.

Furthermore, epidemiological data were obtained via interviews with the
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farm owners. The 16S rRNA gene of ovine heamotropic Mycoplasma, iso-
lated from blood and tick samples, was utilized to assess genetic diversity
and construct a phylogenetic tree utilizing the Neighbor-Joining (NJ)
method via online NCBI BLAST and Clustal Omega.

The current study demonstrated that sheep afflicted with the disease
exhibited anorexia, generalized weakness, emaciation, hypertrophied su-
perficial lymph nodes, pale or icteric mucous membranes, diminished milk
yield, coarse wool, and anemia, in addition to a statistically significant el-
evation (P<0.05) in body temperature, heart rate, and respiratory rate
within the infected animals in comparison to the control group. Data re-
garding the hematological parameters of sheep infected with ovine hemo-
tropic Mycoplasma revealed a significant reduction (P<0.05) in total eryth-
rocyte count, hemoglobin concentration, and packed cell volume (PCV) in
infected animals compared to control, together with a significant increase
(P<0.05) in mean corpuscular volume (MCV) and a significant decrease
(P<0.05) in mean corpuscular hemoglobin concentration (MCHC) relative
to control animals, indicating a macrocytic hypochromic anemia type. Fur-
thermore, ticks were detected in several regions of afflicted animals, with
a prevalence of 66.6%. The study demonstrates that ticks are the primary
vectors of the disease through the detection of hemotropic mycoplasma us-
ing the polymerase chain reaction. Rhipicephalus sanguineus and Rhip-
icephalus turanicus were the two tick species found. The findings indicated
that the prevalence of ovine heamotropic Mycoplasma, as determined
through blood smears stained via modified Giemsa (RAL 555 fast stain kit)
and the C-PCR technique (Universal Primer), was 79.6% and 80.3%, re-
spectively. The illness prevalence in tick samples was 86%, as determined

by the PCR method. The results showed that 52.6% of the samples had
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Mycoplasma ovis, and 23.2% had Candidatus Mycoplasma haemovis. This

was found using the C-PCR method and species-specific primers.

According to the PCR technique, the risk factors related to animal
increased prevalence of ovine hemotropic Mycoplasma in sheep aged 1-30
days were 100% (odds ratio: 1.5) for newborns and 93.5% (odds ratio: 7.8)
for adults over three years. There was no significant difference based on
gender and origin. At the same time, indoor animals exhibited a prevalence
of 84% (odds ratio: 1.7). The prevalence of disease differed by region, with
the highest rate in the eastern areas of the city at 91.2% (odds ratio: 3),
while the lowest rate was in the northern regions at 77.2% (odds ratio: 1).
Further, the highest prevalence was observed in autumn at 90.5% (odds
ratio: 5), compared to winter and summer rates of 86% and 65.4% (odds

ratio: 3.2, 1), respectively.

The study deposits four sequences of 16S rRNA genes from ovine
heamotropic Mycoplasma (Mycoplasma ovis) in GenBank under accession
numbers (PV273224, PV273225) and (PV273226, PV273227) for Candi-
datus Mycoplasma haematovis. The local isolate of ovine hemotropic My-
coplasma was found to be 99-100% comparable to the isolates found

worldwide.

The study concludes that the two species of sheep mycoplasma, M.
ovis and Candidatus Mycoplasma haemovis, are prevalent among sheep in
Mosul, Iraq. The most effective techniques for diagnosing sheep myco-
plasma (haemoplasmosis) are C-PCR and blood smear microscopy. Sev-
eral risk factors contribute to the increased prevalence of this condition.
Ticks are an important vector for disease transmission. As shown by the

study's clinical observations and blood tests, sheep mycoplasma (haemo-
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plasmosis) usually shows several signs, especially anemia. Infected ani-
mals represent a potential reservoir for sheep mycoplasma transmission.
Infected sheep facilitate the spread of sheep mycoplasma haemoplasmosis.
Studying the local genetic sequences found in Mosul is crucial for effec-
tively managing sheep mycoplasma (haemoplasmosis) in the research ar-

cas.



Jua gall daaly
sl lall 41

dilial) La D gSball duadii g 4y o Al )2
) Ju sal) Aga B all el

e J sl e (b

itealba Al
Bl g AL Gl / g sl Gabal)

) il
LSl aeLewad) A5y
Jeslal ae eﬂu

22025 » 1447



AuadAl

Lo 30 sSaall s ALY Canmy alle (g (Al Lo 330 sSlall) La 330 saedl ¢l

Sy ce) paal) pall il S 3 1aad ) U g BB Cannd) 38 2808 E30 gon (a3 5 5 cganl
A el N 3885 ) Al ) sda Chiaa i) ool ausal) e b Uiy (B 55 ca
A seall pulaall & il i pe calieY) (8 4 seall Lo 2 sSaall (5 samy Adai )
aila) Aeall Liars dapsy 42 suad 20 AUl aladiuly HleY) 3 b LI cae sl
Jhasall Aae (8 (PCR) (i) Juduciall 3 bl Jelis 40385 5 (RAL 555 gom ddpea
A 5 USH Conen il 5 palull Jo L 20585 5 al) Aaase (g 0500 clld 1) ddliaYly
iy ddasi Hal) Aaliaal) Ak gl ladll dal e Al ja (A Al pal) G Liag) 5 dpem il
Cagiaaly 31085 ¢ ghalial) 5 cand gall 5 A il pUai g cua¥) g cuinlly ¢ ganll Jin ¢asal
Qilailly ial) g ogill 3 ol LS Lo dlsased) Gl S8l diad 530 ol jill
300 Jils3 #3¢2025 S (51852024 5 3a3 it Y (A geall La 33 sSaall 5 sl
i LS e gile 3l byl Ciad dilide Jgal s jlecly Gabial e alie] (e a0 die
phliabae (5o bl goall e J gl 23 Alae il g e Afina 531 3 100 e J sl
Oe An ally 48 85 A giall s Adladll s (a5l Shalial) lly (8 Lay ¢ al) ¢ 520
o2l Gl s alagll a5l e all Glie e @l il ued pan o ASpadl)
Leades S a3 (U oalls dadus il i (e 00 Ao GO LAY & Laiy caall s
aaand Gy ) ZN 55 8 5y Gand Al aladiul &3 5yl Ao geneS (i sl
A e Al Gl e Jgaall & elly ) BlaYlh | ganil) dlee (L 2l
calie V) 8 Apeal) Lo 30 sSaal) (10 16S TRNA O alasiasl &3 &l 3l laual ge 3Ll
A ke pladinly 4y )5kt 8 e oLy ) @ S8 andl ol 3l 5 pall il e J g el
bl Clustal Omega. s BLAST NCBI < yiy) eNeighbor-Joining (NJ)
aduzai g ) el 5 aladl Camaal) 430l ()08 < yelal om yally Aaall ALY o sl sl
Culall ZU) Galaaily )iyl ol daldl) Lhlaal Lae ¥y Lahud) 4 5liall) ol
3)a 4 0 (4 (P <0.05) Whas) nS gli ) ) ALYl pal) iy (3al) o gall
ie gane go @Al Aladl Gl gall Gl Jaeey il Gl i Jaray aual)
AN dpaall Lo 330 saally Abiaall alie SU 4 peall el dleial) ULl CiiES 3 k)
a5 Ot saed) 3 i el saall pall by S 2ae  Jlaa) (8 (P <0.05) S paliad) e



< | dLadaly

53l s ) b pagaal) i) gamy 5yl Aaall il gal) 3 (PCV) s gyl DA
Lo sie 3 (P <0.05) S palésdl s (MCV) b Sl aaa b 5ie (P <0.05) 528
g5 ) adn Lea 6 hapud) Gl sl () dasily (MCHC) b SU G G sl saedl 5853
i) gal e 3halie Bae 8 ) Al CGLESS) 5 eelld e b le ¢ Luall Jl LSIAY 50 ) is
o el i S BN 5o 31 (o Al pall el 9%66.6 @ Sl Janey dibad)
S e e i aaad o8 Judeiall 5 palid) Je i alasinly dpeall Lo 33 Sl (e il IS
O &) @il @il Rhipicephalus sanguineus. s Rhipicephalus turanicus

48 guaall aall Cilase JAA e omaad 3 LS L) 8 deal) Lo 30 sSaall LT Jaze
il Joduiial) 5 el Jelis 485 5 (gajwsdl RAL 555 Gapa sila) Alaaall | 308 dapay
A e 8 el il Jaee il 5 e %80.35%79.6 &b «(plall (sol)
9%23.25 Axaiad) Lo 32 sSaally dbian cilS il (0 %52.6 Of i) ekl s %86
dala clalyy ol Juduial) 5 pald) Jeli A8 yla aladiuly ¢l 5 dyeall ilayally Alias
Dbl Baly ) Ol seadly dai yal) Hhall dal s sy cJuduiall 3 alil) Jolis Ay ey ) 5L
Jana) %100 a2 30 5 325 050 G b el z 51 3 alis ) b daiall all Le 330 S0
3 O (bsh sl i) panll (7.8 VL) Janas) %6935 5 2anll adl sl (1.5 Y laial
b Laiy 683 ) sasa o) Alae i) goall Jua) 51 Gaia ) (g S (8 () Baa DU aly ) s
Gl Ll Jame Gl (1.7 ¥laa) Janay) %84 G jiall il pal) il Jana
Jaxas) %91 .2 daesty Apaall (e 48 5l haliall 3 Jaee Ao J3ds s ¢ shaliall Cadtialy
(1 VL) Janay) 9077.2 Ay Bl Glliall (8 o ol J3s Lty (3 Y Laial
L e (5 VLial Jana) %90.5 Ay i 2l Jumb 3 L Jane el J3 LS
s e (1, 3.2 claial dsaad) %6545 %86 Ll oilll Cisall 5 o3t Jsea
dpaid) Apadll Lo sSaall e rRNA 16S @l e @Malud a ) 4l jall e f
sPV273225 « PV273224d5a M o8 inll Sy i(Mycoplasma ovis)

4L ba g PV273227 ¢« PV273226 Candidatus Mycoplasma haematovis
Al (853 5 gall OV Gall 5 Anainll 4 paall Lo 330 sSaall dplaall Al 32l (43 96100-99 Aty

Candidatus s M. ovis :\,.u\.;al\ M}Aﬂ\ \.AJ).I}S.\A]\ Lc}: u\ c:\.u\)ﬂ\ XYY O C_'hl».u
Jelii 4 aaiy 3l Jeamsal) dnae b Qe (&5 Mycoplasma haemovis
Al 4 seall La 30 sSaall i 3 ddled ST 4 jeaal) adll Clasa g (sl 3 el



-

zl Juadal)

JEY dagall 8 5ill G ol ) and s AMalloda L B0l ) 3 shaaldl dol o (e a2l aalisi
dala g pnl el e e Lgle Hedai e Bale dpliall 4 geall Lo 330 oSaally Alaall 2lie V)
A V) Jeust Apliall Lo 330 oSaall JUEBY Saias 23 gl dliaal) U gl Jiaiy oall
Uaisall Adaall cBludodll 5 shaill Jalaill gy 5 Anlizall 4 genll L 52 sSoal) Lt dliaal)
Al 4 geall Lo 330 saall dpnil i) 3 5003 (5 5 5 aa 430 Jaca sall Apae 3 Al 0l

Sl ghalia 8



