Al-Anbar J. Vet. Sci., Vol.: 5 No. (2), 2012 ISSN: 1999-6527

Clinical and Hematological studies of Theileriosis in local breed goats in
middle of Iraq (Baghdad, Diala and Al-Anbar)

K. O. Salman and M. H. Kareem
Collage of Veterinary Medicine\ University of Baghdad

Abstract

The study include survey for Theileriosis in goat in middle of Iraq, their age ranged
between (1-5) years, the study extended from 20 June to 25 December 2011 the study
registered and confirmed Theileriosis infection depending upon clinical signs as well as
hematological changes that recorded in 150 goats then select 50 goat as healthy group
which appeared normal signs (Temperature, Pulse, Respiratory) with the normal rang. But
100 goats recorded infected which appeared increase in body temperature, pulse and
respiratory rate, enlargements of lymph node, pale mucous membrane, weakness.
Hematological there was significant (p<0.01) decrease in red blood cell, hemoglobin
concentration, packed cell volume, leukocyte count decreased significant (p<0.05). The
blood examination showed the high level of parasitemia and presence of Koch blue bodies
in lymphocyte in all cases of infected Theileriosis. The epidemiology survey of infection
showed that high prevalence in Baghdad at summer season mostly in August with
increasing climate temperature and humidity.
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Introduction

Theileriosis are those tick- borne protozoan diseases associated with Theileria spp. In
cattle, sheep and goats as well as in wild animals (1). The distribution of the causative
protozoa is govern by the geographical and seasonal distribution of the insect vectors that
transmit them (2). Blood parasite is the most economically important of these diseases
because of direct losses of production meat and milk (3) and is caused by several different
pathogenic Theileria species(4). This species is transmitted by ticks of the genus
Hyalomma (5). Regarding Theileria of small ruminants, the highly pathogenic species T.
lestoquardi causes a disease called malignant ovine Theileriosis in sheep and goats (6).
Generally, the diagnosis of infection by Theileriaparasites in cattle and small ruminants is
usually based on clinical signs, vector distribution and on the morphological examination of
the piroplasm and schizont stages of the parasite in Giemsa-stained blood and lymph node
smears (7). The acute disease is characterized by fever and very high mortality in (3-6)
days. Anemia, jaundice and enlargement of lymph nodes are characteristic and both
piroplasms and schizonts can be demonstrated in smears of blood tissues (8). reported that
T. lestoquardi was determined in blood smears of the 33.6% of small ruminants in Iraq. No
work has been registered Theileria spp. In middle of Iraq on local breed goats.

Materials and Methods

A total of 230 goats, 1-5 years of age and from both sexes were examined randomly in
middle of Iraq to registering Theileriosis infection in the (Baghdad, Diala and Al-Anbar)
Careful clinical examination temperature, pulse, respiratory rate, lymph node, mucus
membrane of all suspected animal were carried out, Blood was collected from jugular
vein for hematological examination of total red blood cells (RBC), hemoglobin
concentration (Hb), packed cell volume (PCV), then calculated mean corpuscular volume
(MCV), mean corpuscular hemoglobin concentration (MCHC), and total and differential
leukocytes counting (DLC) (9). Thin blood smears were taken from jugular vein and
stained with Giemsa stain were used to identify Theileria spp as well as lymph smear to
identify Koch blue body (10). Statistical analysis were done by using SPSS (11).

Results and Discussion

Clinically examination for 50 goats as control group subjected to study, it showed the
body temperature in healthy goats in different age between the (38.06-39.9 C°) with a mean
(39.4 C°), the respiratory rate between (24.99/min-28.60/min) at mean (26.6/min) and The
pulse rate a range (73.48-81.07b/min) and a mean of (77.41 b/min) as in Table (1). All
these values appeared within the normal range agree with (12). While the Clinical
examination for infected goats showed increasing in a body temperature at range between
(40.25-41.75 C°) with a mean of 40.80 C°. The increasing of body temperature occurs due
to the liberation of endogenous pyrogens because white blood cells Lysis specially
neutrophils, macrophage cells duration infection and high level of parasitemia lead to the
stimulation of thermoregulatory center in the hypothalamus in cocompatible with that of
(13,14). There is also during the acute illness an obvious increase in the respiratory rate
between (51.98/min-59.53/min) and the mean is (55.75/min) which agreed with (14). While
the pulse rate is increased in the range (99.80b/min-119.57/min) the mean was 117.50
b/min as in Table (2). The increase in pulse rate may be due to dehydration and anemia
which is the findings in our group collections this sign resulted due to decrease of RBCs,
Hb and PCV levels these explained the hearing of strong heart beats in the infected animals
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which may be attributed to anemia which leads to increased heart beats and cardiac output
and decreased circulation time (rapid circulation), which can result in cardiac hypertrophy
or failure these findings were similar to that of (14, 21, 22) studies. The prescapular lymph
node enlargement in our Acutely infected goats among our collection could be explained by
lymphoid hyperplasia in early stage of disease that occurs due to increases of proliferation
of microschizonts inside the lymphocyte caused inflammatory reaction in the infected
lymph node this was agreed with the explanations of (13). The anorexia could be attributed
to present fever (14, 17, 18). In our study of acute infection the goats showed pale-
yellowish of mucus membranes which a similar findings in the studies of (15, 16) they
explained that paleness of mucous membranes exhibited the development of anemia and
reduction of hemoglobin concentration and the total erythrocytes count was due to the
destruction and the removed of the infected erythrocytes by reticuloendothelial system. In
our study most of the goat with acute Theileria and even some of chronic goat also have
pallor. These results agreed with the results of studies done by (14). The infected goats
showed pale to icterous mucous membrane which is a yellowish discoloration that
discovered on examination of eye conjunctiva which is the result of increased levels of total
bilirubin. The jaundice (yellow discoloration) of conjunctival mucous membranes, is
similarly found by (18, 23). The diseased goats are usually emaciated, In this group of our
study weakness and emaciation are predominant physical findings as in the results of (16).
These results were in agreement with the results findings of (17).
Table (1) Explain the Body temperature, Respiratory rate and Pulse rate in goats of
healthy group in different ages.

Clinical parameters 1-2 Years 2-4 Years >4 Years

Temperature (C°) 38.06 - 39.6 39.35-39.85 39.1-39.9
Respiratory rate/ min. 24.99 —27.43 28.00 —28.6 23.7-27.10
Pulse rate b/min. 73.48 —78.14 75.56 —79.24 77.00 — 81.07

Table (2) Explain the Body temperature, Respiratory rate and Pulse rate in goats
infected with Theileriosis in different ages

Clinical parameters 1-2 Years 2-4 Years >4 Years
Temperature C° 40.7-41.10 40.25-41.75 40.35 - 40.65
Respiratory rate/ min. 51.98 — 56.66 54.85—-155.59 55.93 —59.53
Pulse rate b/min 115.65-121.15 99.8 -110.6 119.57 -122.23

* refer to significant increase (p<0.01) between groups, in acute higher than Healthy groups.

Hematologically there was significant (p<0.01) between acute infected and healthy
group. The total red blood cell count in healthy goats is ranged between (10.60 x 106M1 -
12.62 x 10%,) and of a mean (12.13x10°), and the Hb ranged between (8.72g/d1-9.98¢/dl)
with a mean (9.40g/dl). The PCV in this group shows a range between (29.18%-32.21%)
and a mean of (30.90%). The MCYV in this group shows a range between (23.47f1-25.9111)
and a mean of (25.27f1), The MCH range in the healthy group is between (7.65 pg-9.50pg)
and in the mean of (8.6pg) and the MCHC range is (30.79g/dl-33.39g/dl) of a mean
(32.31g/dl). These results were in agreement with the (14,23). The White blood cell in
healthy goats shows a range between (7.45 x 10°*-9.35x10* ) and the mean is (8.92 x 10°
"y The lymphocytes in healthy group were ranged between (42.38%-44.50%) and in the
mean of (43.53%), The neutrophil in this group ranged between (54%-57%) of a mean
(55.81%), the monocyte is ranged between (0.17%-0.29%) with a mean of (0.24%),
eosinophil range was (0.15%-0.44%) and a mean of (0.35%) and basophile range in healthy
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goats was (0.00%-0.06%) and with a mean of (0.03%). These results were in agreement
with the (15, 22). The present study showed that goats infected with with acute and chronic
Theileriosis showed a decrease in total RBCc, PCV, Hb and MCHC while the MCV is
elevated in both acute and chronic groups. In the acute infection the RBCs is ranging
between (3.64 x10°*-5.31x10° ") and a mean (4.74x10°,)), and the Hb ranged between
(6.20g/d1-6.70g/dl) with a mean (6.45g/dl). The PCV in this group shows a range between
(25.61%-27.33%) and a mean of (26.16%) and the MCHC range is (27.11g/d1-29.18g/dl) of
a mean (28.22g/dl). The MCV range is (56.65f1-60.0211) its mean is (57.68f1). While In the
chronic infection the RBCs is ranging between (4.36 x 10° " -5.43x10° “l) and a mean of
(4.67x106ul). The Hb range is between (6.03g/dl-7.26g/dl) with a mean (6.56g/dl). The PCV
in this group showed a range between (24.63%-26.64%) and a mean of (25.76%) and the
MCHC range is (25.04g/dl-28.33g/dl) of a mean (26.99g/dl). The MCV range is (56.821l-
59.1111) and a mean of (58.46fl). These hematological results are nearly similar to the
results of (13, 14, 21, 22,). This study demonstrate a significant decreases in hemoglobin
concentration (Hb) and total RBCs count in the acute and chronic groups which was not
differing from the results of (25, 26). The types of anemias in our study are macrocytic,
hypochromic anemia and normocytic normochromic anemia in infected goats which were
also found by studies done by (23, 24) and showed that the animals infected by Theileriosis
had macrocytic hypochromic anemia, due to some of reticulocyte cells apparent in blood
cycle. In the acute and chronic groups there was significant increases in MCV (p<0.01)
with no statistical significance in the MCH changes in both acute and chronic groups (17,
18). All these changes occur as a result of anemia which occurs due to toxic metabolites of
Theileria spp. which have harmful effect on bone marrow as they interfere with the process
of erythropoiesis and persistent loss of blood caused by permanent blood sucking ticks also
agree with (14). The other important cause to make the anemia in ovine theileriosis was
destruction of RBCs by reproductive of parasite inside RBCs which caused hemolytic
anemia (21). The White blood cell in Acute infected goats shows a range between (5.89
x10° " -7.00x10° ") and the mean is (7.02x10* *)). The lymphocytes in acutely infected
group were ranged between (34%-38%) and the mean is (36.45%), The neutrophil in this
group ranged between (55%-62%) of a mean (59.35%), the monocyte is ranged between
(1.31%-1.38%) with a mean of (1.34%), eosinophils range was (1.30%-1.62%) and a mean
of (1.45%) and basophile range in healthy goats was (1.05%-1.07%) and with a mean of
(1.04%) as in Table (10). These results were in agreement with (14). The present study in
the acute phase of the disease showed a significant decreases (p<0.05) in total WBC and
lymphocyte percentage but neutrophil significantly increase in the acutely infected group
and this came in agreement with (22). The decreased in white blood cells count might be
explained by destruction of WBCs specially lymphocyte cells due to infection, in addition
present of some lymphocyte destruction in blood smears which are related to reproduction
of parasite inside lymphocyte. The parasite appeared in single or sometimes in pairs as
shown in (Fig. 1) and the lymph smear showed the schizonts as in (Fig. 2).
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Table (4) Explain Red blood cell, Hb and PCYV counting as well as MCV, MCH and

MCHC in goats of healthy group in different ages

Blood element 1-2Years 2-4Years >4Years
RBCx10%" 11.95-13.29 | 10.60-12.50 | 11.84-12.62
HB (g/dl.) 8.76-11.20 8.72-9.9.02 | 9.04-9.66

PCV (%) 29.18-31.62 | 31.77-32.65 | 29.52-30.68

MCYV (f1) 24.91-26.91 | 23.47-25.27 | 24.68 - 26.42
MCH (pg) 8.06-9.16 7.65-8.25 9.37 -9.63

MCHC(g/dl) 31.90-32.80 | 33.18-33.60 | 30.79 - 31.61

Table (5) Explain Red blood cell, Hb and PCYV counting as well as MCV, MCH and
MCHC in goats infected with Theileriosis in different ages

Blood elements 1-2 Years 2-4 Years >4 Years
RBC x10°* 3.75-5.33* 4.86-5.76 3.64-5.10
HB (g/dl) 6.34-6.64* 6.30-6.70 6.20-6.54
PCV (%) 26.16-26.98* 26.98-27.68 | 25.61-25.89
MCYV (1) 57.42-60.02*%* | 56.65-57.64 | 56.82-57.08
MCH (pg) 9.37 -9.63* 7.50-8.80 7.55-8.25
MCHC( g/d]) 28.19-28.43* 27.28-29.18 | 27.11-29.15

* refer to significant decrease (p<0.01) between groups, in infected groups higher than Healthy groups

Table (7) Explain White blood cell and differential WBC types in goats of Healthy
groups in different ages

Blood elements 1-2 Years 2-4 Years >4 Years
WBC x10*! 8.56-8.94 | 7.45-9.93 | 7.40-11.30

Lymphocyte% 42-45 39-42 41-43

Neutrophile% 54-56 58-62 55-60
Monocyte% 0.17-0.23 0.27-0.31 0.24-0.25
Esinophile% 0.34-0.54 0.15-0.45 0.2-0.6
Basophile% 0.00-0.06 0.03-0.05 0.00-0.04

Table (8) Explain White blood cell and differential WBC types in goats infected with
Theileriosis in different ages

Blood elements | 1-2 Years | 2-4 Years >4 Years
WBC x10** 7.00-8.90 | 5.89-8.29 6.57-7.87

Lymphocyte% 35-37 34-36 36-38

Neutrophile% 56-58 58-62 55-60
Monocyte% 1.33-1.37 1.31-1.35 1.36-1.38
Esinophile% 1.56-1.62 1.30-1.50 1.52-1.54
Basophile% 1.05-1.07 1.05-1.09 1.05-1.07

* refer to significant(p<0.01) differences between groups, in infected higher than Healthy groups. ** refer to
significant(p<0.05) differences between groups, in infected groups higher than Healthy groups
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Fig. (1) RBCs infected with acute Theileria (erythrocyte stage) 100x.

And the result of epidemiological survey showed a high prevalence rate in the Baghdad
provinces 25% followed by Al-Anbar provinces 15% and then with Diala provinces 10%.

infecte d

Fig. (2) Relation between the percentage of infection according to the area of the study

These results agreed with (28) who recorded high incidence of Theileriosis in sheep
specially in the middle and south of Iraq. This study also showed the prevalence rate
increases when the weather temperature increase, and observed the high prevalence rate
(26%) of the acute infection when the mean of weather temperature was 47.4 C° while low
prevalence rat in the acute infection (2%) when the mean of weather temperature was
12.7C° the prevalence rate of infection theileriosis increased when the mean of the weather
temperature was increased. While low prevalence rat in the chronic infection (2%) when
the mean of weather temperature was 47.4C° while high prevalence rat in the chronic
infection (28%) when the mean of weather temperature was 12.7C° as in Table (10). These
findings are in agreement with the result of (14) who reported that the prevalence of
Theileria infection in sheep reached the highest level in the same months.
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Table (10) Relation between the percentage of infection and some climate factor

Months of year | Mean Temperature | Infected %

June (C) 44.5 20%%*
July (C) 46.2 24%%*
August (C) 47.3 26%*
September (C) 39.8 10%
October (C) 35.4 12%

November (C) 22.00 6%

December (C) 12.7 2%
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