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Abstract: The objective of this study was to mvestigate the clinical, haematological and biochemical changes
in natural infected camels (Camelus dromedaries) with blood parasite Anaplasma marginale. A total of 62
camels 5-10 years old from both sexes were investigated 52 camels were naturally infected with Anaplasma
marginale 10 clinically normal camels served as control the results indicated that the clinically infected camels
showed signs of pale mucus membranes, loss of appetite, emaciation, diarthea and or constipation, rough hair
coat, lacrimation, coughing. Ticks were noticed and detected on several locations at the camels body. High
body temperature, respiratory and heart rates were also recorded in addition to a reduction on ruminal
contractions. The statistical analysis appeared significant decrease in the TRBCs, HB and PCV, while a
significant increase in MCV and ESR were encountered in infected camels. Macrocytic normochromic type of
anemia was registered and the percentage of parasitemia ranged between (5-11%). There were no significant
difference encountered in clotting factors indices. The results also, indicated a significant increase in WBC as
a result of significant increase and decrease in lymphocytes and neutrophiles, respectively. The biochemical
changes revealed sigmficant increase m AST, ALT, total bilirubin, BUN and icteric index, however significant

decrease m total protein values were encountered m infected camels.
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INTRODUCTION

Anaplasmosis is an infectious, non contagious,
tick born disease of domesticated and wild ruminants.
Fever, progressive digestive disturbances,
emaclation are the main characteristics of thus disease
(Radostitis ez al., 2000).

The disease has worldwide distribution, particularly
i tropical and sub tropical regions. It has been also

anernia,

recorded in some temperate areas, the disease occur
sporadically or as outbreaks leading to substantial
significant economic losses (Smith, 1996). In Traq, the
disease has wide distribution especially, at the north areas
(Alsaad, 2007a).

Studies of anaplasmosis in camels in these areas are
very limited and little information had been provided.
Although, different reports by Al-Am (2004), Ajayi et al.
(1984) and Wernery and Kaaden (2002) have been referred
for the anaplasmosis in camels, but still this disease is a
matter of important for the researchers, therefore the goal
of this study was to investigate the climical changes,
hematological observation and some biochemical changes
as well as the effect of anaplasmosis on clotting factors
indices in camels naturally infected with Anraplasma
marginale.

MATERIALS AND METHODS

Animals and study design: The study were conducted on
62 Arabian (male and female) one-humped camels
(Camelus dromedaries), 5-10 years old. The study was
carried out in Ninava province (Ninava, Iraq). Fifty two
camels were naturally infected with Anaplasma marginale
and ten climically normal camels served as control group.
Careful climical examination had been carried out in all
ammals and fecal samples were screened for parasitic loud
using standard technique.

Blood collection and hematology: Ten milliliter of blood
were drained from each animal by Tugular Vemn-puncture,
from these 2.5 mL of blood mixed with EDTA used to
determine Total erythrocyte Count (TRBCs), Hemoglobin
(HB), Packed Cell Volume (PCV), Mean Corpuscular
Volume (MCV), Mean Corpuscular Hemoglobin
Concentration (MCHC), Platelets count (Plt), Mean
Platelets Volume (MPV), Platelets Distribution Width
(PDW), total and differential leukocytes count
{Automatic Full Digital cell Counter, Beckman, USA) and
Erythrocytes Sedimentation Rate (ESR) by wintrobe
method (Meyer and Harvey, 2004), another 2.5 ml. of
blood mixed with Trisodium citrate were used to determine
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Prothwombine Tine (Pit)  and Activated partia
thromboplastin time CApth (Coles, 1986). Clotting Time
(T were also, estimated according to Bush (197 5.

Thin HWlood stmears staitned with glemsa were used to
iderdified the parasite. Blood serm samples were tested
spectrophotometrically for & spartate amino Transferase
(&3T), &lanine amino Transferase (ALT), total protein
total bilirnatin, Blood Urea Nitrogen (BUM), fitritiogen,
using avalable Kds (Biomerex, France) andicteric index
according to Cdes (1956).

Statistical analysis: Statistical analysis  were done
usng two way analysis of  vatlance and  t-test
(Stell and Torrie, 19857,

RESULTS

Clird cally irfected camels showen sings of paleness
of mucus membranes, loss of appetite, emoaciation
diarthiea with passing of watery feca materials andfor
constipation with dry feaces, rough hair coat, lacrimation
with dischar ing serious oowlar discharge, on the other
hatid somm e diseased camels were suffer from cougling
ticks were detected on different regions of the body
(Table 17,

Statistically significant increase (p=0.017 were
encottered it body temperatare, respiratory and heart
rates, howewer truminal coftrachons were teduced
significantly (Table 2.

Avaplasma marginale appears as sphetical gratniles
fieat petiphery of infected red cells and parasitamia ranged
between (3-11%0) Fig 1.

There was sighificant reduction (p=0.017 it the mean
wvalues of TREBC, HBE and PCV, in infected camels and
significatt increase (p=0.010 in MOV and seditmentation
rate of FEC g, atietnia was of mactocytic notmocheosmic
type. Results alzo indicated significant inerease (p=0.05)
inn total lendkooytes count, which were due to significant
increase (p=0.05) lymphocyits and sighificant decrease
(=005 matrophila( Table 3 and 4.

Fig 1: Angplasmama ginale inside red cells

Mlorecrer, there was no significant differenice were
encouttered in clotting factors indices am ong infected
atwd control groups of camels (Takle 2.

Tabk 1: Clinical einge of fects d camels wrhth snaplaamoeis

Clitical sivge Mo, of affected came ke (%)
Pale reaoas menbraes s TI07
Lose of sppetite 33 63 46
Driarthes aredfor ¢ oretipation 17 3260
Eoghhar coat 11 2115
Lamimation 12 2307
Conghing 15 2854
Ermac jatiom 28 5384
Precetic e of ticks @ body e Zions 40 T6 92

Table 2: Body teawpersbre, respiratory atud heart rate and noninal
cordractions of ffected camels and cordrol group

Paratheters Covfrok 5E Tifecte +5E
Eody tamperabxe (70 38 A0 64 30 GE] ek
Respiratory rate ! 04211 17 344 Sk
Heart Tate min™' EFpExy 45 G gHak
Fanning ] copdra ctiots min™! 3414124 1.534] Jge
Hapan 0]

Table 3: Blood paraneters of rdected catvels writh, staplastosic snd cordrol

ELonIp

Paratheters Cortrok SE Frifecte +5E
EEC =10* Ta2+] 36 4 3] Hhrkk
HE (gdL™" 12742 43 54 1+] 550
P (%) 20 444 58 22 343 Tk
MCVEL 376844 52 45 243 S5
MCHC AL 42 547 81 42 554611
ESE mon 8 h—h 115%+3.52 20 755, 34 ek
Hapan 0]

Table 4: Total snd differertial leabiocetes conmd of frdected catrels wih
ahaplashoss st comdrol g oap

Parameters Covirok: SE Tfects d+5K
WEL =10 11.541.74 JERES N
Lyrrpbocptes () 45 803 S0 G218 *
Hewrophdls (%) 40,31, 33 44 2+ 15 *
Morwopetes (%) 35413 37030
Eosinophdls (%) 2.11401.9 232071
EBacophik (%] 07403 0.7+022
M0 5, #0011
Table 5: Clottingfactors fdices of ffected canels with shaplaanosk and
cordrol ST
Pararneters Control+ 5B Trfecte d+5F
Ti=10" 4 5230 44 440417 62
MV EL 3.M£081 3224074
PIOT (%) 14 3719 14 22+17
C Tmin™' 30125 3Axl36
Prt cec ! 1114 .6 11038
Aptt cec ™! 11.36£1.8 11 54£1 568
Fhrhogzenmz 4L~ 3074553 310+5.11
Tahle 6: Biochetnical parameters of rfected cgnels with shapla ghosic and
comiTol Foup
Pararrweters Copdrol+SE Trfecte d+58
LET(TTL™" 12£1131 1808 ] Hae
ALT(ITL™") 13321 20 5E5 1T
Total bilimaban (g L") 0464117 0T HZE b
ETH iz 4L~ 13 36£]1 48 I
Ieteric mde st img L™ 3754172 S814] 28k
Total protein (g dL ™" 671,26 4 G 10

watp =l 1]
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Results of biochemical changes indicated significant
mcrease (p>0.01) in AST, ALT, total bilirubin, BUN and
icteric index however, significant decrease (p>0.01) were
encountered in total protein values of infected camels
(Table 6).

DISCUSSION

The clinical sings observed in infected camels were
in agreement with those described by Sayved (1998),
Maghaddar (2002) and Higgins (1984) as paleness of
mucus membranes were exhibited the development of
anemia and reduction of hemoglobin concentration and
total erythrocytes count was due to destruction and
removal of mfected erythrocytes by the reticulo-
endothelial system (Van Houten ef af., 1992; Al-Am ef al.,
1992) diarthea and/or constipation, which were observed
m  ifected camels may occur due to digestive
disturbances (Kholer-Rollefson et al., 2001) presence
of ticks in (76.92%) of infected camels indicated that
it’s  the important transmitters of Anaplasma sp.
(Amanda et al., 2006, Mohammed et al, 2007)
increase body temperature may indicated liberation of
endogenous pyrogens due to cellular lysis stimulating
thermoregulatory hypothalamus
(Higgm, 1986).

With respect to hemogram there was a significant
decrease in TRBC, HB and PCV, reflecting macrocytic
normochromic type of anemia, similar results were
recorded by Mohammed ef al. (2007) and Maghaddar
(2002). The cause of anemia during blood parasitic
infection may be multifactorial, the direct effect of the
parasite to the mfected erythro-cytes may be ineriminated
or decrease life span of RBCs and also suppression
of hemopoitic  system  (Mahran,  2004) also,
Mohammed et al. (2007) and Al-Ani et al. (1992) added
that anemia in infected camels with blood parasites is due

centers of  the

to extensive erythrophagocytosis imtiated by parasitic
damage to erythrocytes and the anti-erythrocytic auto
antibodies changes m bone marrow are an mdication to
bone marrow depression. Examination of stained blood
films in the current research revealed that 4dnaplasma
marginale appears as spherical granules near periphery
of infected erythrocytes, these results were similar to
those shown by Maghaddar (2002). Leukocytosis, which
accom-panied by increase in the lymphocytes were in
agreement with that reported by Middleton (1999) and
Rezakhani et al. (1997). The increase in WBC is due to
stimulation of lymphoid tissues and stem cells in the bone
marrow by the parasite and their toxins (Omuse, 1987),
added that leukocytosis occur as a result to lymphoid

depletion and disor-ganization with massive lymphocytes,
lympho-cytosis especially, in anaplasma infected camels
agree with that recorded by Mahran (2004), whose stated
that lymphocytosis was marked during the formation of
antibodies in response to antigen and during anaplasma
infection. Increase in ESR values were in agreement with
Tain (1993) whose refer to the correlation between the
sedimentation of RBCs and mtensity of anemia and
increase settling of RBCs will tack place when anemia are
more intense.

There were no sigmificant difference encountered
in clotting factors indices n current study, similar
results were detected by Alsaad (2007b) and Pantanowitz
(2003).

Results of biochemical changes indicated sigmificant
increase 1 AST, ALT, total bilirubin, BUN, icteric index
and decrease level of total protein, those results were also
recorded by Kataria and Bhatia (1991) and Boid and
Luckins (1985), whose stated that damage to the skeletal
or heart muscles, hepatic tissues and erythrocytes may
resulted in considerable increase in the level of AST and
ALT due to the fact that bulk of those tissues through out
the body could be considered as an ample reservoir of
enzymes liable to be released and detected during
pathological situation (Manna, 1990) added that
hyperbilirubinemia, seen in
anaplasmosis resulting from excessive destruction of
RBCs and the indirect hepatocellular damage increase
level of BUN may indicated indirect damage of renal tissue
and the presences of globins catabolites liberated from
hemoglobin lysis by reticulo-endothelial system through
the process of erythrophagocytosis (Qarawi, 1999
Kataria and Bhatia, 1991 ). There were significant reduction
seen in total protein values mn this study, which were
agree with Brakat et al. (2000) and Sayed (1998), whose
stated that decrease protein levels during blood parasitic
infection may occur due to digestive disturbances,
destruction of proteins due to fever as well as less
production from liver.

which were camels

CONCLUSION

Anaplasmosis were affected camels and exhubited
different climeal signs, a significant changes were noticed
between the infected and control camels in hematological
and biochemical values with no differences were indicated
1n blood clotting indices.
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