Jua gall dnala
¢ sl Gl 4,18

ALAl) Abuall) Sua ga Pl (a pal Ag o Al )2
Adsdlaa A 4y dagi jall 5 shadl) Jal o a9
Al ¢ (s g

Qddl) daal Guldl daal

Jiiala ;\JMJ
sl (A8l g Al Glall /g shanl) Gubal)

) iy
LSS
Sl

02024 | Jshi 2 1446/ SV g



[;‘ datlall

o

dnlisll
Alaaill 3 e OLUY) (e JLIE Ao a3 I A al) Aol i

Clasall (5 jeaal) Ganil) aladinly 3 jal) & s st Adailaa 3 (aeally Jgall) 40a))
LS dag o slaic YU o sy 8eli€ anady o il e eliad) Jiadl) jlal s dsaal)

AL bl e bl Sieall Loa) A8y duapeady daubea s ge Slai
il s e pally ALaBl 4681 yall 4 5l ol 2l (any (e s 2l 5 is el il
a3l Aym sal uleall (s Al ulbeall 3 pually &y sedl L)
el cpniall D e dabal)l Aluadl) (e Ul gin 180 dd all el | ia el A
Adlal) 5 L e Alodl) L0} Aluadll (o Ul gn 25 Lghann (g Adlida Ay 53 plai g Liia g
i Ailas (e dilite (3hlie e Lilgde Leinli o bl il paS cie T pide
2024 4 e (A 2023 JY) o ek e Baally (Lus) Jalidl s cary) dalidl)
L ladl) 4 sl Clagailly cladlall Jiaedl Bavse ciref dald 3 jlainl Crerdial
O S0 gen &5 lial) pan U U gaall Slle (o Ay sl e slall Ciliasia
& ible 2.5 pay (pand ) Crandy bl a )l e bl Aliadl) e ) ss 180
sloaly Apeudly 4380 Ll Glasddl dae (a pd Jidd ale o 4l )
oo SRS Al dygla e il G ylle 7.5 Ll aa s &5 LS ddgenll Cilia gadl)
@bl el laal ol ja) il 6 20 - Ay Baenall (8 akiis o5 all dhan Juad
o el A LI L o) il G pelal A s geSH LB Gamyy dladl) 2
il 946.15 %25.5 by g dhilase b Al dpail) (8 e 50 SLGY)
LS sl e il e el Jiadl ialy daeall claall o jeadl Ganill
26 el Jiaall jlial s daeall Clasall (5 jenall pasill (s Joine (381 55 252 5 Ban
LAY Ay g dpa pad g Aauluay (0.434) by Nl WS dad e aldie) il
Bjlie (M e %7275 %67.95 %86.9 il il e eliadl il
) sl dpaall laisall (5 jgaal) Gandll jelaly Asel) Cilawsall (5 jeaall pandlly
pl) WA o) 5l aren 3 Anaplasma phagocytophilum »5 ) (Ksl) dlaisy)
U5 ¢(aeall LA 5 sawl) LAY 5 51 5il) s 55 Akalll LA g dlaad) UIATY) el
L Jame iy et A0 230 giall 2 Al e ST aga g Ulaly Llle 5 i
%16 4l Clawiall 3 andl WA 2 A, phagocytophilum 5 a1 3S) Jakal)



[g‘ dalall
o

il LAY Leili (%35 Aaall LAY & (P<0.05) dusine Jilad dond o) e
adas siall 5 Bl Ala¥) A Cialy LS land) aall LA £ 53l At &5 )lae %30 Aoy
Jeall jma) e blaely s e %13.35 %8.85 %23.8 wa sl dawhll
gt Aadi e Lsine bosha Jalge 25my Al il Cujelal HaLal e elid)
iy A 5< = A 2 perlly (el g 1) bl dadl) Glad (g pall LI A
A0 3 sm 55 A il g 55 o pall o e Al i o) 5 Jeall 3 g g5 Liiall (ol gl
Ayl g el Lad el g V) daludl hlie g cidlhu¥) i il gall e
O Al JKEN e ity JSEs s 3OUEY) o e dibeadd) Al jall il pa ciile WS
Aol Apllaall 4ie Y1 i) pa aall s alal) Canaall el (i Cladle (i yal)
Gladle YA (oany & jelal s LS eVl any & Gl 5 i) Ca 3l o g g5 cppall
oy GlhY) A ae Jlaadly 4@Y) @l ) Y1 L) )l g
Oe Adlida o) 3a) o d gl aga g Ban sl oY) e 2581 ae Asanll QLB 56k
dapn IV 8 (P<0.05) Lisine Lol ) Loyl il ¢ jed) dbiaall <l gl o
72.22) QU Gl pin Jaray (A88Y 42.65) ostiill S yig (% 39.98) aueall 5 s
il gamy &5 Jlie Aladdl cligall 3 (460 3.82) daeall il jpail) oe gy (A4
Some aAlAI dgay Albaadl ueally Jedll el cilba gadll &G iy 3 sl
pdl WA aaay all Gl 585y ead) adl @l 1 S 2l 2 (P<0.05)
$sime (aliaily (oSl aaal) Jara A (P<0.05) 4 sine 33l s ol LS cha guc yall
Oe pdll 38 OS5 e S aall a3 5 Jara s (5580 pall liad Jaxs (P<0.05)
& (P<0.05) g sine (Rladl Liad Laa 15 g lanall AL anall 3 Sl iy S0 (53 ¢ 5l
5 el aall Gy S S de ju (B (P<0.05) dasiee 3L ae deall Glagiiall slac)
b sl (mla Aa g (panll aall il KU ISH aaall 3 (P<0.05) (s st palassl
Clagadl A5 iy WS 5okl Glilgay 4k Al LA, 2adll LAY
oo S SV G (P<0.05) dasine 3305 255 Abadl jpeally Jsall 4 ga el
rgloball g gaclall culin gl g el AL Gl 5 jued g ual) ABL s ) 3 jued
Ot Jare (3 (P<0.05) (s sinall Rliai¥) ae ¢y S g aall L) 52 (e 5 53 5 (AS))
oae O Al a3 (e il byl ) s A3 Ee ) shudll y 4 gl JSH
(s Aailae d (Lmeally Jsall) LAl Aluadll 3 LISV aly e se 3S00Y)

LGl




University of Mosul

College of Veterinary Medicine

Clinical study of equine anaplasmosis and
some of the risk factors associated with it

in Nineveh Governorate, Iraq

Ahmed Elias Ahmed Alfanash

MS.c / Thesis

Veterinary Medicine / Internal and Preventive Veterinary
Medicine

Supervised by

Professor

Dr. Qaes Talb Shukur

2024 A.D 1446 A.H



Abstract ( A ]

Abstract

The  current study aims to  determine  the
prevalence of equine anaplasmosis (EA)in the equids (horses and
donkeys) in Nineveh Governorate, Iraq, using microscopic examination
of blood smears (ME) and indirect enzyme-linked immunosorbent assay
(1-ELISA), to assess the effectiveness of the two techniques employed in
this study based on Kappa value and calculate the sensitivity, specificity,
and accuracy of i-ELISA in comparison with the ME, to investigate some
risk factors associated with the prevalence of the disease, and to record
clinical signs, hematological, and some biochemical parameters
associated with the disease. The study included 180 animals of the
equids (according to the sample size equation) of both sexes, different
ages, origins, and management practices, including 25 equids clinically
healthy and laboratory-negative counted as control animals, were
obtained randomly from different regions of Nineveh Governorate (right
coast and left coast). During the period from October 2023 to
May 2024, a special clinical examination card was used to record the
clinical signs, and epidemiological information was obtained through an
interview with the owners during sample collection. 10 millilitres
of 180 equine were collected from the jugular vein, divided into two
parts: 5 millilitres were placed in tubes with anticoagulant used for
preparing thick and thin blood smears and hematological
examination, and the remaining 5 millilitres were placed in tubes without
coagulant for serum separation, and it was kept in the freezer at - 20 °C
until the 1 -ELISA test and some biochemical tests were performed. The
results observed that the overall prevalence of equine anaplasmosis in

equids in Nineveh Governorate was 25.5% and 46.1% using ME of blood
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smears and i-ELISA, respectively. Furthermore, there was moderate
agreement between the ME of blood smears and the i-ELISA in the
diagnosis of equine anaplasmosis based on Kappa value (0.434), with the
sensitivity, specificity, and accuracy of the 1-ELISA were
86.9%, 67.9%, and 72.7%, respectively, compared to the ME of blood
smears. The microscopic examination of thin and thick blood smears
showed the presence of inclusion bodies (morulae) for Anaplasma
phagocytophilum inside white blood cells (neutrophils, lymphocytes,
monocytes, basophils, and eosinophils), often individually, and
sometimes the presence of more than one Morulae in the cytoplasm for
the same mentioned cells. The total parasitemia of 4. phagocytophilum in
the white cells in the blood smears was 16%, including the highest
significant (P<0.05) parasitemia in neutrophils was 35%, followed by
lymphocytes was 30%, compared to the other types of white blood
cells. Moreover, the percentage of severe, moderate, and slight cases of
the disease was 23.8%, 8.8%, and 13.3%, respectively. Based on the i-
ELISA, a significant risk factors associated with the higher prevalence of
equine anaplasmosis in horses and donkeys included: donkey type equids,
2years — more than 5 years animas, females, imported horses, pregnant
females, infected equids, out stables animals, present of ticks on animals
and in stables, left coast regions, and the months of Spring and Autumn
seasons. In addition, infected equids with equine anaplasmosis
were mainly suffering from the acute form of the disease, which was
characterised by signs of loss of appetite, emaciation, and fever with
paleness of the mucous membranes of the eyes, with petechial
hemorrhages and jaundice in some cases, and others suffering from
respiratory disorders, nasal discharge, coughing, edema in the limbs,
lameness, and appearance of nervous signs with recumbency, and the

presence of ticks on different parts of the body of the some infected
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animals. The results also showed a significant increase (P<0.05) in the
body temperature (39.98 °C) , respiratory rate (42.65 /min), heart
rate (72.22/min) and capillary refilling time (3.82/s) in infected
equids compared to control animals. The hemogram of the horses and
donkeys infected with equine anaplasmosis showed a significant
decrease (P<0.05) in the total red blood cells (RBCs), hemoglobin
concentration (Hb), and packed cell volume (PCV), with a significant
increase (P<0.05) in the mean corpuscular volume (MCV) and a
significant decrease (P<0.05)in the mean corpuscular hemoglobin
(MCH) and mean corpuscular hemoglobin concentration (MCHC),
reflecting a macrocytic hypochromic type of anemia, along with a
significant increase (P<0.05) in the sedimentation rate of red blood cells.
Moreover, there was a significant decrease (P<0.05) in platelets (PLT)
and total white blood cells (WBCs) as a result of a significant decrease in
neutrophils and  lymphocytes  compared to the  control
animals. Furthermore, the results of the biochemical examination of the
horses and donkeys infected with anaplasmosis showed a significant
increase (P<0.05)in  aspartate = aminotransferase (AST), Alanine
aminotransferase (ALT), alkaline phosphatase (ALP), total bilirubin,
blood urea nitrogen (BUN), and creatinine, witha significant
decrease (P<0.05) in total protein, calcium, and phosphorus compared to
the control animal. It was concluded from this study thatequine

anaplasmosis is widespread in equids in Nineveh Governorate, Iraq.



