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Abstract:

Experimental induction of vitamin E and selenium deficiency by deficient
diet was carried out on Awassi ewes and their newborn lambs to study the effect
of the deficiency on serum levels of Creatine Kinase (CK) and Aspartate
Aminotransferse (AST).

Fourteen animals in the deficient group and 7 animals in the control group

were used. Results showed increased Creatine Kinase (CK) levels reaching
(2070.51 £ 22.22 U/L) and (2756.52 + 20.79 U/L) in deficient groups of ewes
and lambs respectively compared with control groups in which levels reached
(211.07 £ 2.23 U/L) and (292.52 + 1.20 U/L) respectively.
Results showed increased Aspartate Aminotransferase (AST) levels reaching
(143.71+ 4.28 U/L) and (145.40 £ 7.94 U/L) in deficient groups of ewes and
lambs respectively compared with control groups in which levels reached (69.14
+2.78 U/L) and (72.85 + 2.33 U/L) respectively.
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Introduction:

Creatine  Kinase (CK) and
Aspartate  Aminotransferase (AST)
levels were significantly increased in
lambs affected with stiff-lamb
disease and vitamin E and selenium
administration was followed by

significant decrease in enzymes
levels (1).

Polyunsaturated fatty acids were
capable of escaping ruminal

hydrogenation at turnout ,resulting in
a three-fold increase of plasma
linolenic acid within three days of
turnout (2). Linolenic acid, if
protected from ruminal
hydrogenation, rapidly reaches high
levels in blood and is associated with
a rise in plasma Creatine Kinase
(CK) indicating muscular
degenerative myopathy (3).

An increase in serum level of
Creatine Kinase (CK) in lambs
suffering from nutritional muscular
dystrophy was reported by (4).
Creatine Kinase (CK) in plasma has
been shown to Dbe elevated in
ruminants that exhibit clinical or
subclinical  nutritional — muscular
dystrophy, and is highly correlated
with the degree of muscle damage in
cows (5).

Levels of Creatine Kinase (CK)
and Aspartate Aminotransferase
(AST) were increased in calves with
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white muscle disease. Vitamin E
administration to calves suffered
from vitamin E deficiency decreased
enzymes of muscle origin such as
Creatine Kinase (CK) and Aspartate
Aminotransferase (AST) (6,7).
Diagnosis of white muscle disease
relies on necropsy and clinical
pathology  especially  enzymes
Creatine Kinase (CK) and Aspartate
Aminotransferase (AST) indicative
of muscular dystrophy (8). Relevant
to the diagnosis of muscular damage
are Creatine Kinase and Aspartate
Aminotransferase, of which Creatine
Kinase (CK) is the most sensitive
and specific indicator of muscular
damage (9).

Prior to the first clinical signs of
white muscle disease in lambs there

IS a certain increase in blood
Creatine kinase (CK), Aspartate
Aminotransferase (AST)

concentrations indicative of muscle
degeneration (10). Plasma Creatine
Kinase (CK) is the most commonly
used laboratory aid in the diagnosis
of nutritional muscular dystrophy.
Aspartate  Aminotransferase (AST)
activity is also an indicator of
muscle damage. The magnitude of
the increase in Aspartate
Aminotransferase  (AST) and
Creatine Kinase (CK) is directly
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proportional to the extent of muscle (Symbio / Syria) and

damage (11). spectrophotometer  (CECEIL  /
England).

Materials and Methods: 5-  Selenium in  serum was

1-  Animals: Twenty one Awassi
ewes and their newborn lambs from
State Board of Agricultural Research
/ Ministry of Agriculture were used.
The deficient group included 14
ewes and the control group included
7 ewes .Ultrasound scanner was used
to check the uterine health of the
ewes. Estrus synchronization was
scheduled. The study lasted for 10
months started on 1.3.2011 , ended
on 1.12.2011.

2- Induction of selenium and
vitamin E deficiency done by
feeding a diet consisted of cod liver
oil 3% ,ground corn 0.5 kg/ animal
,discolored bad quality hay ad lib
,and water was offered ad lib
(12).Feeding of this deficient diet
lasted for three months (the last two
months of gestation and one month
after birth ).The control group were
allowed the regular feeding program
adopted in the state board of
agricultural research.

The animals in the deficient group
and the control group were watched
at a regular daily basis.

3-  Serum Creatine Kinase (CK)
was estimated according to the
instructions mentioned in a kit from
(Linear cheimicals, S.L./ Spain) and

spectrophotometer  (CECEIL  /
England).

4- Serum Aspartate
Aminotransferase (AST) was
estimated  according to  the

instructions mentioned in a kit from
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estimated according to (13), and
vitamin E in serum was estimated
according to (14).

Statistical Analysis

Statistical analysis was conducted
using ready — made statistical design
statistical package for Windows
Integrated Student Version (SPSS)
(15).

Results:

Clinical signs of the deficiency
appeared after three months of
feeding deficient diet in ewes and
the serum levels of selenium and
vitamin E was 0.02 ppm ,0.61 mg/L
compared with the control group
0.45 ppm and 2.72 mg/L. While the
clinical signs of the deficiency in
lambs appeared within three days of
life and the serum selenium and
vitamin E reached 0.01 ppm and
0.34 mg/L compared with the
control group 0.45 ppm and 2.45

mg/L.
The results showed increased
Creatine  Kinase (CK) levels

reaching (2070.51 + 22.22U/L) and
(2756.52 £ 20.79 U/L) in deficient

groups of ewes and lambs
respectively compared with control
groups in which levels reached

(211.07 £ 2.23U/L) and (292.52 +
1.20U/L)  respectively  (tablel).
Results showed increased Aspartate
Aminotransferase  (AST) levels
reaching (143.71+ 4.28U/L) and
(145.40 £ 7.94U/L) in deficient
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groups of ewes and lambs 2.33U/L) respectively
respectively compared with control (tablel).Results showed significant
groups in which levels reached differences between groups at

(69.14 + 2.78U/L) and (72.85 % P<0.05.

Table (1) shows results of Creatine Kinase (CK) and Aspartate
Aminotransferase (AST) activities in ewes and their newborn lambs

Parameter | CK (U/L) AST (U/L)

Deficient group 2070.51 + 22.22 143.71+ 4.28
(Ewes) A A

Control group 211.07 £ 2.23 69.14 + 2.78

(Ewes) C B

Deficient group 2756.52 + 20.79 145.40 £ 7.94
(Lambs) A A

Control group 292.52 £ 1.20 72.85 + 2.33
(Lambs) D B

Deficient group: n=14

Control group: n=7

Values represent means + SE

Different capital letters mean significant (P<0.05) results between different

group.

Discussion:

The results of this study showed significant decrease in enzymes
that there was an increase in serum levels.
levels of Creatine Kinase (CK) and Elevation of Aspartate
Aspartate  Aminotransferase (AST) Aminotransferase (AST) and
activities in selenium and vitamin E Creatine Kinase (CK) in this study
deficient ewes and their newborn indicated that there was a muscle
lambs, this was in agreement with damage caused by vitamin E and
(1) who reported that Creatine selenium deficiency and these facts
Kinase (CK) and  Aspartate were supported by (10) who
Aminotransferase (AST) levels were mentioned that prior to the first
significantly increased in lambs clinical signs of white muscle
affected with stiff-lamb disease and disease in lambs there was a certain
vitamin E and selenium increase in blood Creatine kinase
administration was followed by (CK), Aspartate Aminotransferase
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(AST) concentrations indicative of
muscle degeneration.

The results in this study have also
been supported by (1,4) who
mentioned that increased serum
Creatine Kinase (CK) and Aspartate
Aminotransferase levels have been
recorded in lambs affected by white
muscle disease (WMD). This
enzyme is involved in helping
provide  energy  for  muscle
contraction. The duration of
elevation following muscle injury is
considerably less than for Aspartate
Aminotransferase (AST) and the
increased levels of  Aspartate
Aminotransferase  (AST), which
appears to be proportional to the
degree of muscle fiber degeneration ,
has been used in the diagnosis of
nutritional muscular dystrophy in
ruminants (16,17).
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