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Abstract

In an experimental infection of sheep with Theileria lestoquardi some biochemical and haematological parameters were
studied in ten Sudanese desert ewes together with 10 clinically healthy ewes. The obtained results showed a significant
(P<0.05) decrease in haemoglobin, packed cell volume and white blood cells counts compared to the control group. The
decrease in Hb concentrations and PCV% was observed 7-10 weeks after tick application whereas; the decrease in WBCs
occurred at week 5 and week 6 after tick application. There was also a significant decrease (P<0.05) in serum total
proteins, and serum globulins values of the infected group at week 3- week?7 after tick application. A significant increase
(P<0.05) in serum urea and serum creatinine values in the infected group was noticed during the first 7-8 weeks in the

infected group compared to the control one’s.
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1. Introduction

Tick- borne diseases of small ruminant are of highly
economic importance in many countries. Malignant
theileriosis of sheep and goats caused by Theileria
lestoquardi is considered among the most important small
ruminant diseases and constituted an obstacle to the
industry in countries like the Sudan (Bakheit et. al., 2006).
When the infested sheep develop theileriosis, Theileria
schizonts are demonstrated in liver, spleen, lung, kidney
lymph node and peripheral blood (Hong et. al., 2003).

Theileria lestoquardi, was shown to be widely
distributed in main sheep grazing areas in Sudan where
16.3% of sheep surveyed showed reactive antibodies in
IFAT (Salih et. al., 2003). Biochemical investigations were
very important to understand the host parasite relationship
and to study the metabolism of the parasite, which may be
helpful in the diagnosis and therapeutic processes (Yadav
et. al., 1986).

2. Materials and Methods

2.1. Experimental Animals

This study was carried out at the Department of
Radioisotopes, Central Veterinary Research Laboratories,
Khartoum, Sudan. It was conducted on Sudanese desert
ewes. The ewes were clinically healthy, free of ticks,
parasitic infections including theileriosis and Brucellosis.
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Before the commencement of the experiments, the
animals were Kkept in the premises of the Veterinary
Research  Administration for five weeks to adapt
themselves to the new environment and to be examined for
any clinical detectable diseases such as brucellosis,
trichomoniasis, theileriosis and any reproductive disorders
or abnormalities. All animals were dosed with broad
spectrum antihelmenthic and anti coccidial. The animals
were fed on green forage and supplemented with a
commercial pelleted diet. Ewes were randomly divided into
two groups (A and C) of ten each. Each group was housed
separately at the Department of radioisotopes barns of 20
square meters each. They were provided with metal feeding
troughs and plastic containers for water. Ewes of group A
were experimentally infected with Theileria lestoquardi,
whereas; ewes in group C remained as the uninfected
control.

2.2. Infection with Theileria lestoquardi

A ram which was naturally infected  with Theileria
lestoquardi was brought from Atbara, North Sudan by the
aid of the regional veterinary research laboratory in Atbara.
This ram was particularly brought as it was proved to carry
10% parasitaemia the parasitaemia was further confirmed
in the department of ticks at Soba. This sheep was used as
the source of infection.

Flat nymphs of Hyalomma anatolicum were applied on
this ram to pick up the infection using ear bags according to
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the method described by Bailey (1960). Engorged nymphs
collected and kept in the laboratory to the second stage (flat
adult). Infected flat adults emerging from the nymphs were
allowed to feed again on the experimental ewes.

Establishment of infection was monitored daily by
measuring rectal temperature. Thin blood smears from the
ear vein were prepared daily, fixed with absolute methanol
and then stained with fresh Giemsa stain.

2.3. Collection of Samples

Weekly Blood samples were collected from the jugular
vein into plain and heparinized vacutainer tubes from each
ewe throughout the study. Sera were separated and kept at -
20 °C until analyzed. All the haematological parameters
were estimated by the methods described by Schalm
(1965).

Total protein was determined using Biurret reagent as
described by King and Wooton (1965), Albumin was
determined according to Bartholmew and Delany (1966)
while, Urea level was determined according to the method
outlined by Evans (1968) using Randox commercial Kits
(Diamond Road ,Crumlin,Co.Antrim,United Kingdom,
BT29 4QY).

2.4. Statistical Analysis

Using (SPSS) version 10.0 data were analyzed using
student T-test analysis, differences were considered
significant at P<0.05 level.

3. Results
3.1. Haematological Parameters

3.1.1. Haemoglodin concentration

The weekly mean Hb concentration, PCV and total
white blood counts were monitored for 10 weeks in both
groups of sheep post tick application. The starting
concentrations of Hb at the first week was >8.0 g/dL then
gradual decrease was noticed in the infected group which
showed lower Hb values compared to the control group
(Table 1), however, the difference was significant (P<0.05)
in weeks 7-10 reaching lowest concentration at week 10 ( <
7.0 g/dL). While in control group the mean Hb
concentration remained as high as (7.6- 8.9g/dL)
throughout the study period.

3.1.2. PCV

The mean values of PCV in the infected group were
found to be lower than that of the control group ranging
between (22-28%) and (26-29%), respectively (Table 1).
However, the differences were statistically significant
(P<0.05) at weeks 8,9 and10 representing the lowest value
(<22%)).

3.1.3. White Blood Cells (WBCs)

The mean WBCs counts were (8.1+2.12and 8.3+2.24)
in the control and infected group, respectively. As shown in
Table (1) there was a gradual decrease in WBCs counts in
the infected group and at week 5 and week 6 the counts
dropped to significant levels (P<0.05). However, at week 7
to week10 the counts increased to the starting level (8-11)
in both groups.

Table 1. Haematological values (meant SD) in Theileria
lestoquardi-infected Sudanese desert ewes

Weeks post Hb PCV WBCs
tick
application
1 8.27+1.20° 25.11+4.7° 8.12+2.12°
8.10+ 1.35% 241145 62° 8.36+2.24°
2 7.65+1.12° 28.72+8.3° 7.96+3.23°
6.91+1.49° 25 5646.44° 7.52+3.25°
3 8.40+0.95° 27.3445.16° 7.02+1.82°
7.44+1.04° 23.0045.17% 6.69+1.66"
4 8.00+0.61° 29.47+4.71° 6.20+2.56"
7.88+0.79% 27.88+4.58° 6.10+1.93°
5 7.97+0.78° 28.79+4.9?% 6.20+2.84°
7.91+1.04° 28.11+5.25° 4.96+1.41°
6 8.38+0 .64% 25.87+4.73° 7.20+2.25°
8.26+0.64° 23.00+4.44° 6.31+4.65°
7 7.67+£1.13° 26.00+5.04° 6.92+2.11°
6.78+1.10° 25.43+4.65° 6.78+2.23°
8 8.35+1.82° 27.9345.16° 9.13+2.16"
4.20+0.01° 21.89+6.39° 9.33+2.29°
9 8.55+0.33° 26.82+5.56° 11.0£3.24%
6.92 +1.7° 22.1546.41° 8.92+1.09°
10 8.90+1.13° 27.64+5.39° 8.45+1.75°
6.98+1.27° 22.30+4.00° 8.92+1.09°

Values with different small superscripts within the same column
were significantly different at P<0.05

3.2. Biochemical Parameters

3.2.1. Serum Total Proteins

Decreases in the weekly serum total protein
concentrations was observed for up to 10 weeks post tick
application in the infected animals compared to the controls
(Table 2). However, the difference was significant (P <
0.05) at weeks 3 —week?7, whereas, in week 8- 10, the mean
values of serum total proteins showed insignificant
difference (P>0.05) between the two groups.

3.2.2. Serum albumin

Although the mean values of serum albumin during the
sampling period of 10weeks, were slightly lower in the
infected group compared to the control group, yet the
differences were insignificant (P>0.05).

3.2.3. Serum globulins

A gradual decrease in the mean concentration of serum
globulin was noticed in the infected group from (> 4.0g/dl)
at week 3 to (<3.0g/dl) at week 7 post infection (Table
2),however, at week 8 the values began to increase to the
control level and by week 10 there were no significant
difference in globulin concentration between both group.

3.2.4. Serum creatinine

The mean serum creatinine concentrations (mg/dl) were
significantly higher in the infected group of sheep
compared to the control one’s (Table 2). These differences
were observed during the first 7 weeks reaching the
highest value (22.05+£14.4 mg/dl) at week 5. Then it started
to drop again to the baseline level. Later, at week 10 the
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creatinine levels reached its lowest values in both groups
(4- 4.3 mg/dl).

3.2.5. Serum urea

The weekly serum urea concentrations varied between
(30 - 34mg/dl) in the infected group which is significantly
higher (P<0.05) than in the control group (28-31mg/dl)
during the first eight weeks, whereas, during weeks 9-10,
there were no significant differences in urea concentration
of both groups where they showed relatively constant value
(32.4-32.9mg/dl) as presented in Table 2.

Table 2. Serobiochemical values (mean+ SD) in Theileria
lestoquardi-infected Sudanese desert ewes

Weeks Total Albumins Globulins Creatinine Urea
post tick Proteins  (g/dl) (g/dl) (mg/dl) (mg/dl)
application (g/dl)
1 7.31% 3.32 3.98+ 5.32+ 34,76
0.322 +0.33% 0.54° 5.86° 5.58°
7.34% 3.31% 4.03+ 7.59+ 33.86%
2.05° 0.822 1.37° 5.03° 3.19°
2 745+  3.38% 4.07+ 5.46% 32.84+
0.49°2 0.32° 0.76° 0.87° 3.26°
7.73 3.41% 4.32+ 10.14% 34.24+
2.62° 0.57° 2.012 3.85° 2.45°
3 735+  3.00+ 4.34+ 4.26% 31.38+
0.78° 0.27° 0.88° 3.74° 2.89°
5.56+ 2.84% 2.72+ 8.99+ 32.89+
1.11° 0.97° 1.03° 5.99° 7.19°
4 727+ 312+ 415+ 6.83 28.51+
0.37° 0.32° 0.51° 3.59° 4.10°
6.11+ 2.99 2.87+ 11.34% 30.02+
0.15° +0.61° 0.78"° 2.55° 3.19°
5 719+  3.26% 3.93+ 7.00 30.71%
0512 0.58° 0.81% 3.07° 3.62°
573t 314 2.83% 22.05+ 33.71%
69° +0.27% 0.68° 14.7° 6.63°
6 724+  3.24% 3.97+ 6.16% 31.52+
040a  0.24a 0.51a 551a 4.92a
5.98+ 3.09+ 2.84% 10.27+ 32.88+
1.36b 0.43a 1.12b 417b 6.24b
7 737+ 321% 4.16x 429+ 31.39
0.44a 017a 0.54a 220a 2.39a
5.83% 3.07 2.98+ 9.21+ 34.78+
1.25b +0.22a 1.21b 3.59b 3.90b
8 719+  331% 3.89+ 10.26% 31.70x
038a  0.33a 0.60a 121a 4.06a
7.15% 3.12 3.79+ 12.74% 33.36
1.96a +0.35a 159a 4.12a 3.32b
8 717+  3.13% 4.04+ 7.38% 32.40+
036a 0.29a 0.49 a 3.79a 3.24a
7.63+ 3.12+ 4.25+ 7.12+ 32.95+
1.69a 052a 091a 4.38a 11.34a
10 719+ 315 4,15+ 4.30x 32.31+
059a  #0.31a 052a 28la 4.25a
7.54+ 3.11 4.16% 413+ 32.59+
0.82a +0.42a 0.29a 3.25a 5.68 a

Values with different small superscripts within the same column
were significantly different at P<0.05

4. Discussion

Attempts to explain the haematological changes on
pathophysiological basis, revealed that in infection with T.
lestoquardi, there was a marked decrease in haemoglobin,
packed cell volume and white cell counts. This decrease
fluctuated in weeks following tick application, after which,
the values returned back to normal. Our findings were
similar to the findings of other worker (Ahmed, 2004;
Mehta et al., 1988; Rayules and Hafeez, 1995; Sandhu et
al., 1998; Singh et al., 2001). Nazifi et al. (2010) also
reported that, as the parasitaemia increased, a significant
decrease was observed in RBCs, PCV and Hb. In contrast,
with an increase in the parasitaemia rate, a significant
increase in the mean corpuscular volume, haptoglobin
(Hp), serum amyloid A (SAA), ceruloplasmin and
fibrinogen was evident. The decline of the above
mentioned values might probably be attributed to the
destruction of erythrocytes by macrophages in the lymph
nodes, spleen and other organs of the reticuloendothelial
system as previously suggested. Singh et al. (2001) and
Omer et. al. (2002) reported that these changes in blood
parameters pictured by the decrease in haemoglobin,
packed cell volume and white blood cell counts may finally
lead to the occurrence of severe anemia.

With respect to the biochemical changes as a result of T.
lestoquardi infection, the study demonstrated that there was
an apparent decrease in the concentrations of serum total
protein, serum albumin and serum globulins. This decrease
fluctuated in weeks following the tick application, after
which, these values returned back to normal. This finding is
in line with that of Ahmed (2004), Singh et al. (2001),
Ramazan and Uguruslu (2007), and Yadav and Sharma
(1986). However, Sandhu et al. (1998) reported an
insignificant decrease in these parameters. Stockham et al.
(2000) attributed the decrease in the concentrations of the
serum protein and the serum albumin to the extra vascular
accumulation of proteinaceous fluids resulting from
affected lymph nodes. On the other hand, Singh et. al.
(2001) and Omer et al. (2003) attributed the decrease in
serum proteins to hypoalbuminaemia and
hypoglobulinaemia arising from liver failure.

Our findings indicated that ewes infected with Theileria
lestoquardi had higher concentrations of serum creatinine
and serum urea. This increase fluctuated in week3-7
following tick application, after which, they returned to
normal levels. These findings were in agreement with the
findings of Ramazan and Uguruslu (2007), Ahmed (2004),
and Yerham et al. (1998) who attributed the increase in
creatinine to damage observed in the liver and kidney in
babesiosis in sheep. The increase in urea level was similar
to that reported by Singh et al. (2001) and Sandhu et al.
(1998). However, our observation contradicts that of Omer
et al. (2003) who showed significant decrease in urea and
creatinine in cattle naturally infected with Theileria
annulata.

5. Conclusions and Recommendations

In conclusion it could be stated that infection of desert
sheep with Theileria lestoquardi had significantly and
adversely affected the haematological and biochemical
parameters under this study.



319 © 2013Jordan Journal of Biological Sciences. All rights reserved - Volume 6, Number 4

Further investigations were needed to trace the causes of
such fluctuations in serum and blood parameters.

Acknowledgments

The authors are highly indebted to the general director
of the Veterinary Research Institute for financial support of
this study.

References

AhmedY A E. 2004. Effect of bovine theileriosis on haematology
and serum constituents in calves. M.Sc. dissertatiom. University of
Khartoum.

Bailey K P. 1960. Notes on the rearing of Rhpicephalus
appendiculatus and their infection with Theileria parva for
experimental transmission. Bull. Epiz. Dis. Afri., 8: 33-43.

Bakheit M A, Seitzer U and Ahmed J S. 2006. Anew recombinant
protein-based ELISA for the diagnosis of malignant theileriosis of
sheep and goats. Parasitol. Res., 98: 145-149.

Bartholmew RJ and Delany AM. 1966. Determination of serum
albumin. Proc Aust Assoc Clinical Biochem., 1: 214 — 218.

Evans RT. 1968. Manual and automated methods for measuring
urea based on a modification of its reaction with diacetyl
monoxime and thiosemicarbazide. J Clin Pathol., 21(4): 527-529.

King EJ and Wooton TDP.1965. Micro-analysis. In: Medical
Biochemistry. Determination of Total Protein in Plasma or
Serum. ppl38, Churchil, LTD, London.

Kolmer J A, Spaulding E H and Robinson H W. 1951. Approved
Laboratory Technique. 5™edition, Appleton Century crofts. New
York. U.S.A.

Mehta H K, Sisodia R S and Misraula R S. 1988. Clinical and
haematological observation in experimentally induced cases of
bovine theileriosis. Indian J Clin Invest., 26: 636.

Nazifi SI ,Razavi SM, Reiszadeh M, Zahra E and Maryam A.
2010. Diagnostic values of acute phase proteins in lranian
indigenous cattle infected with Theileria annulata. Veterinarski
Arhiv., 80 (2): 205-214.

Omer O H, EI-Malik K H, Mahmoud O M, Haroun E M, Hawas A,
SweeneyD and Magzoub M. 2002. Heamatological profiles in pure

bred cattle naturally infected with Theileria annulata in Saudi
Avrabia .Veterinary Parasitol., 107: 161-168

Omer O H, El-Malik K H, Magzoub M, Mahmoud O M, Haroun E
M, Hawas A and Omar HM. 2003. Biochemical profiles in friesian
cattle naturally infected with Theileria annulata in Saudi Arabia
.Veterinary Res Communications, 27(1): 15-25.

Ramazan C and Ugur U. 2007. Changes in selected serum
components in cattle naturally infected with Theileria annulata.
Bull Vet. Inst Pulawy, 51:15-18,

Rayulu V C and Hafeez M D. 1995. Haematological values in
cattle infected with Theileria annulata. J Animal Sci., 65: 1202-
1203.

Salih D A, EIHussein A M, Hayat M and Taha K M. 2003. Survey
of Theileria lestoquardi antibodies among Sudanese sheep. Vet.
Parasitol. , 111 (4): 361-370.

SandhuG S, Grewal A S, Singh A, Kondal J K, Singh J and Brar R
S. 1998. Haematological and biochemical studies on experimental
Theileria annulata infection in crossbred calves. Vet ResCommun,
22:347-354.

Schalm O W. 1965. The Determination of Complete
Haematological Picture. London, Bailliere, Tindall and Cassell,
Ltd. pp. 65-100.

Singh A, Singh,, J, Grewal A S and Brar R S . 2001. Studies on
some blood parameters of crossbred calves with experimental
Theileria annulata infections. Vet Res Communications, 25(4):
289-300.

Stockham S L, Kjemtrup A M, Conard P A, Schmidt D A, Scott M
A, Robinson T W, Tyler J W, Jonson G C, Carson C A and
Cuddihee P. 2000. Theileriosis in a Missouri beef herd caused by
Theileria buffeli. Case report: herd investigation, ultrastructure,
phylogenetic analysis, and experimental transmission. Vet. Pathol.,
37:11

Yadav C L and Sharma N N. 1986. Changes in blood chemical
components during experimentally induced Theileria annulata
infection in cattle. Vet. Parasitol., 21: 91-98.

Yerham |, Hadani A and Galker F. 1998. Some epizootical and
clinical aspects of ovine babesiosis caused by Babesia ovis- a
review. Vet Parasitol., 74: 153-163.

Yin H, Liu G, Luo J, Guan G, Ma M, Ahmed J and Bai Q. 2003.
Obsevation on the schizont stage of an unidentified Theileria sp. in
experimentally infected sheep. Parasitol Res., 91(1): 43-49.


http://www.ncbi.nlm.nih.gov/pubmed?term=Yin%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12884011
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12884011
http://www.ncbi.nlm.nih.gov/pubmed?term=Luo%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12884011
http://www.ncbi.nlm.nih.gov/pubmed?term=Guan%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12884011
http://www.ncbi.nlm.nih.gov/pubmed?term=Ma%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12884011
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmed%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12884011
http://www.ncbi.nlm.nih.gov/pubmed?term=Bai%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=12884011

