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ABSTRACT

Coagulation profile revealed that the activated partial
thromboplastin time (APTT) and platelets count of theileria
infected bulls were decreased significantly -than the normal
ones. The plasma and intra-erythrocytic levels of Na, k, Ca,
Zn, Cu, and Fe did not change significantly during bovine

* theileriosis. Hemoglobin and packed cell volume were

markedly decreased in the infected group. The erythrocytic
osmotic fragility in infected bulls was about 3, 4 and 3 times
greater than those observed in normal group at 0.8, 0.7 and
0.6% NacCl, respectively. ‘
Keywords: Bovine theileriosis, The erythrocytic osmotic
fragility, Hemoglobin, Packed cell volume, Coagulation
profile, Intra and extra-erythrocytic concentrations of bulk
(Na, K, and Ca) and Trace cations (Zn, Cu and Fe).

INTRODUCTION

Tropical theileriosis is a tick- borne protozoal disease of cattle and
buffalo caused by Theileria annulata and characterized by fever, enlargement
of superficial lymph nodes, wasting progressive anemia and jaundice. The
disease was found in the Mediterranean and subtropical regions of the world
(Radostits ef al., 1994). Tropical theileriosis is a major constraint to livestock
improvement programs in many parts of the middle East and Asia where 200
million cattle were said to be at risk of infection (Brown, 1990).

Theileriosis is one of the most devastating blood parasite-affecting
cattle. in Saudi Arabia. The parasite existence was reported in various
provinces as Gizan, Hofof and Al-Qassim regions (Magzoub ef al., 1992 and
El-Metenawy, 1996 and 2000).

The red blood cells are destroyed by the hosi reticuloendothelial
system, presumably by phagocytosis. Structural and physiological changes
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taking place at the red cell level contribute to the increased erythrocyte
sensitivity to phagocytes and / or to make the ceils susceptible to autoimmune
attack (Schroeder and Ristic, 1968). Disturbance in energy supplying
mechanisms may be a pathway for ultimate red blood cell destruction,
producing alterations, particularly those related to the active movement of
cations across the cell membrane (Valentina, 1975). Permeability impairment
of such cells could be partially responsible for the pathology of the discase.
The maintenance of the ijonic symmetry between the plasma and the
cytoplasm depends on the activity of the membrane ATPases (Brewer, 1974).
However, the previously mentioned investigations were, surpassingly, lacking
information about the coagulation profiles and intra-erythrocytic cation levels.

Therefore, the present study aimed to investigate the effect of Theileria
annulata on coagulation profile, erythrocytic osmotic fragility (E.O.S.F) as
well as intra and extra-erythrocytic concentrations of bulk (Na, K, and Ca)
and trace cations (Zn, Cu and Fe).

MATERIAL AND METHODS
1-Animals:

This study was conducted on 27 Holstein-Friessian bulls. The agc of
the animals was ranged fromn 1-2 years and were housed in the same
experimental facilities belonged to private farm at Al-Qassim area (Saudi
Arabia). The animals were divided into two groups; the diseased (17) bulls,
and control (10) animals. The diseased bulls showed fever, depression,
reduced appetite, weakness, labored breathing, and enlargement of superficial
lymph nodes and oculo-nasal discharge. The control group was clinically
healthy, proved to be negative for blood parasites through 3 successive
Giemsa stained blood films. All individuals of both groups were found tree
from gastrointestinal parasites as revealed by Soulsby, (1982).

All animals were fed twice a day with commercial concentrates
according to INRA, (1978). Calcium (ground limestone) and salt (Electral
Aesculaop, Belgium) were added in order to avoid Ca/P and electrolyte
imbalance. Water was available ad libitum.

2- Blood sampling:

Triplicate blood samples were obtained by jugular venepuncture. The
first sample were drawn into polyethylene tubes containing 0.13M trisodium
citrate (9:1- v/v) and placed on an ice bath at 2 to 4 °C for coagulation assays.
The second sample was collected into tubes containing EDTA for
haematological examination while the third tubes were containing lithium -
heparin for erythrocyte osmotic fragility and cation concentrations.

3- Laboratory procedure:

Collection and preservation of blood samples were done according to
Benjamin, (1984).

A- Parasitological examination:
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Parasitisemia was determined by examination of both thin and thick
blood smears that stained with Giemsa according 10 Levine, (1985). The
stained blood films were carefully examined unti! positive or 100 fields had
been examined. For estimation of parasitisemia in a positive sample, only
areas of the thin film where the RBCs are 1 cell thick and not overlapping but
touching should be examined. The number of RBCs in one of these fields
should be counted and estimation made on 10 fields. The number of
parasitized cells should be counted in 10 tields and an average was taken. The
degree of parasitaemia was calculated from the following equation (Fleck
and Moody, 1993).

% Parasitaemia = average no. parasitized r.b.c.s per field x100
average no. of RBCs per field
Ticks were carefully collected froin the intested bulls and preserved in
70% ethanol for the proper identification after Hoogstraal, (1956) and
Hoogstraal ef al., (1981).

B- Coagulation assays:

Citrated blood was processed within an hour of collection and
cenlrifuged for 20 min (100g at 4°C). Plasma was separated into plastic
capped vials and coagulation assay was carried out within 2-3 hours from
collection. Coagulation assays of extrinsic (prothrombin time- PT and factor
V11) and intrinsic (activated partial prothrombin time- APPT and factor
V111l) pathways were measured using a commercial kits (BioMerieux-
France). The coagulation assay was performed in duplicates and the average
was recorded.

C- Haematological examination;

Blood platelets count using Haemocvtometer, Packed cell volume
(PCV) determination using microhaematocrite method as well as
photometric measured using Drabbkin solution were done for Hemoglobin
(Hb) estimation according to Coles, (1986). Morcover, mean corpuscular
hemoglobin contents (MCHC) were calculated using the obtained PCV and
Hb (Benjamin, 1984). Fragility test was recorded after centrifugation of
heparinized blood (plasma were scparated for electrolyte determination). The
precipitated RBCs were washed 3 titnes with normal saline (0.85%). Cells
were ready for fragility test (Abdel-Rabman ef «l., 1994 and Abdel-
Rahman and El-Mougy, 1995).

D- Cations analysis:

Sodium and potassivm concentrations were assayed by emission flame
photometry, whereas Ca, Zn, Cu. and F¢ were determined using atomic
absorption spectophotometry as describod by Clegg er al., (1981).
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The intra-erythrocytic (E) cation concentrations were recorded in
hemolysed blood by diluting 0.35 ml of lithium heparin -blood samples with
1.0 ml of deionized water. The previous mentioned cations were then
calculated accerding to Mulei and Daniel, (1988). Heparinized blood
samples were centrifuged for 15min (4500g). The supernatant plasma (p) was
siphoned off into plastic capped vials and stored at -20°C pending cations
analysis.

RESULTS
The collected ticks from the infested bulls were identified as
Hyalomma anatolicum,; where the blood parasite was identified as Theileria
annulata according to the symptoms of the disease, morphological characters
of the parasite (both piroplasm and Koch “s blue bodies) and the recognization
of the vector. The percent of parasitisemia among the infected bulls ranged
from 0.01 to 5 % with an average of 1.59 %.

A significant decrease was recorded in APTT (p<<0.05) and

thrombocytopenia (p<0.01) in Theileria-infested bulls in comparison

with control ones (Table 1). Other coagulation tests (PT, V1land V111)
showed in significant change between the two groups.
Erythrocytes of Theileria-infected animals showed a higher

osmotic fragility (p<<0.01) in relative to cells of control group (Fig. 1).

The hemolytic effect observed in Theileria infected red cclls was
even at 0.9% NaCl (1.32%) and 0.8% NaCl (2.76%). The hemolytic

cffect was significantly (p<<0.01) increased 4 times (6.8%) and 3 times

(35%) when compared with control red cells (1.7&11.7%) at 0.7 and
0.6% NaCl, respectively.
Hematological examination of Theileria- infected animals revealed

that the hemoglobin concentration (p<<0.01) and packed cell volume

(p<0.05) were markedly decreased (Table 2). Table (3) shows the bulk

(Na, K and Ca) and trace (Zn, Cu and Fe) cation concentrations in extra
(plasma) and intra-erythrocytes for both control and theileria- infected
bulls. No significant change seems to occur in the cationic balance of the
erythrocytes as a consequence of the infection. Generally, the levels of
intra-erythrocytic K, Ca, Zn, Cu and Fe were higher than plasma levels
by 10, 6, 15, 6 and 20 times, respectively.
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DISCUSSION

The intrinsic pathway of coagulation is initiated when blood contacts
an incompatible surface (rough, non-wettable or negatively charged) (Reece,
1992). Any surface other than the intact endothelial lining of the blood vessel
wall is considered foreign to both plasma coagulation factors and the blood
cells to initiate the intrinsic coagulation pathway (Ruckebusch ef al., 1991).

The recorded shortening of the APTT in the present study may be seen
in conjunction with an activated coagulation system for instance in a
compensated, low-grade consumptive coagulopathy (Henry, 1984).

Disseminated intravascular coagulopathy (DIC) is characterized by an
augmentation of normal clotting mechanisms which results in depletion of
coagulation factors (V, V11, V111 and platelets} and deposition of fibrin clots
in microvasculature. This fibrin clots decrease tissue perfusion which may
lead to further activation and depletion of clotting factors by the release of
tissue thromboplastin as a result of tissue hypoxia (Radostits ef al., 1994).

The occurrence of DIC could be suspected, where there 1is a
combination of the following red blood cells distortion and fragmentation
produced by damage of RBCs during passage through microvascular thrombi
(Moore, 1979). In the same manner, DIC could be suspected in theileria-
infected red cells due to significant fragility recorded in the present study.

Theileria-infected  animals showed a  significant (P<0.01)
thrombocytopenia (189x10° /mi). The decreased number of circulating
platelets could be resulted from a wide variety of causes as intravascular
hemolysis and increased consumption or destruction (Burstein and Harker,
1981). The appearance of haemorrhage was directly related to the number of
circulating platelets and bleeding was seen when platelet number fell below
5000/ml (Radostits ef al,, 1994). In the present study, the recorded
thrombocytopenia did not reach to the previous level of bleeding, so
haemorrhage was not recorded in theileria- infected bulls.

The in vitro osmotic behavior of the erythrocytes from theileria-
infected animals became more susceptible to lysis in NaCl (Fig. 1). The
concentrations of measured intra-erythrocytic cations did not change during
the development of the disease (Table 3). The alteration in the osmotic
response to NaCl could not be related to changes in these cations. The
intracellular presence of the parasite may contribute with osmotically active
solutes and / or alter the integrity of cell membrane, thus enhancing the
entrance of other solutes as explained by Silva ef al., (1989) in Anaplasma.

Fever is one of the clinical singes of theileriosis among the infected
animals, which may affect cell membrane properties. The erythrocytic
membrane is lipids and protein in nature, which could be altered with effect of
temperature on the E.O.S.F (Aloni et «al, 1977 and Abdel-Rahman ef al.,
1994). The increase of E.O.S.F. in the present study may be due to changes in
ultrastructure and membrane protein composition as occur in bovine
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anaplasmosis {Nordelo and Ysern-Caldentey, 1982 and Giardina et al.,
1983).

Hematological studies of theileria- infected group revealed a
significant progressive decrease in hemoglobin concentration and packed cell
volume. The result agrees with the studies of Sandhu ez al., (1998).

In the present study, there is no significant difference in the
concentrations of the intra and extra- erythrocytic cations (Na, K, Ca, Zn, Cu
and Fe). This may be due to an increase activity of the ionic-dependent
ATPase, which could maintain the cellular levels of these cations as occurs in
bovine anaplasmosis (Silva et al., 1989).

The observed low ENa and high EK concentration in comparison to
PNa and PK agrees with the studies in sheep and goat (0), man and horse
(Agar and Board, 1983), Cattle (Mulei and Daniel, 1988) and camel
(Ibrahim et al, 1994). On the other hand, red cells of camivorous (dog and
cat) had high intra- cellular Na and low K levels (Agar and Board, 1983) and
some types of bovine breeds of low-K type (Christinaz and Schatzman,
1972).
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Table {1): Mean *+ SE. of coagulation assays of normal

and Theileria infected bulls.

[

: Parameters Control group Infected group

" PT sec. 21.0+0.73 19.5 +2.13

‘ Factor VIII sec. 3633+ 1.11 34.60 + 1.10
APPT sec. 10467+ 380 | 82.00+881°

| Factor VIII sec. 49.00 + 1.82 493 +1.88

Platelets count 10°/uL

42000 + 15.03

189.9 +24.15"

PT: Prothrombin time.
P <001

P <0.05

APPT: Aclivated Partial Prothrombin time.

Table (2): Hematological values in control and Theileria-

infected bulls (mean and + S.E.).

Parameters Control group Infected group
Hb g/d] 11.53 + 0.56 9.1t + 040"
PVC% 31.73 £ 0.69 27.73 £ 1.70°
MCHC % 36.13+ 1.14 34.14 + 1.9]

" P <003 P <0.01

Table (3): Cations concentrations,of plasma (P) and
intra-erythrocytic (E) in control and
Theileria- infected bulls (mean and + S.E.).

Parameters type Control group Infected group
P 134.20%1 .07 133.73£2.19
Na(mmol/L.) E 560641 8% 69.96116.76
K (mmol/L) P 5.64+0.18 5.81£0.01
E 54.77+8.30 53.40£1.97
Ca (mmoliL) P 2.00+0.04 1.9120.15
- E [2.53+2.15 12.18%1.72
L P 12.520.53 15.04+1.30
E 240.69+13.28 229.16x12.14
, p 18.58+0.39 18.7420.55
Cu (mmol/L) E 06.06+2.83 105.12+5.12
Fo(mmolLy |—b | 23.6022.15 2748185 _
o = | S2R2.62+130.82 | 5492.59+4351.79

" P<0.05"P<0.0l
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Fig. (1): Erythrocytic osmotic fragility of control () and infected
(¢) bulls.




Bemi-Suef Ver. Med. J. Vblf. X1, No. (2) Ocr., (20101).

g1 yall paloll

el rocd] WULSU Qoo bl duingaingls balodl Hokaio L & liell
UadeidU @laolly doulml auislodl (58 3,leuidl WS g

gl G faall e (s

Ao gl -3 gaes Sl z.l..al.‘_h_q)l:.,\.‘d'r Hﬂljasljjlli#_q_)h&g'r il and
s - Aal S gl e g8l S gall - gaadt it jal 5 Silibiihal) s *

e gha il el Gaseg Byl by O aa s bdadll s daie dd jy

rie Ly plilh A liadll de gaaall 44 gincd ) gar (all 384 gaall mildiall
- podgeall Clygiae (285 pine pid sl Jaw ol Al Ao penally gl
Sl e (anl - sl -l gy 5500 pealiall SIS 5 o gllSH - 4 gl
O aa 2l el el Sl S (LDl 2 5la o dado el s dalull y dladl
Jsaad) 815 gale JS5 jali 8 (s gla saed) 5 Au gua sall iy SH ana (5 gia
Tt Y Ll yaall Gl Sl A calul Ao BJL,_,;L.::._.J da g By Aol
= %, VY O A O3S 5 die Aadd) de gaaed) S Al Aigiel g el

i A e p s seall 5518

279





