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Summary

The aim of the present work was to determine the serum iron, total iron binding capacity (TIBC),
unbound iron binding capacity (UIBC), transferrin saturation percentage (TS%) and Serum Copper in
normal lactating and Ovine mastitis. The study was conducted on 50 clinically normal lactating and 50
ewes affected with staphylococcal mastitis (19 clinical and 31 subclinical), both groups aged 2-5 years
in Salah Al-Din governorate. The blood samples were collected from jugular vein during the period
October 2012 until April 2013. The separated sera were directly used for measurement of investigated
biochemical tests. The results showed that the ranges and means + SE of normal lactating and Ovine
mastitis were as follows; serum iron 29.81-39. 63umol /L and 33.38 + 0.4 umol /L, 8.76 - 34.11 pmol
/L and 20.42 + 0.98 pmol /L respectively, TIBC 44.7-79.89 pumol /L and 62.03 +1.65umol /L, 43.24 -
125.72 pmol /L and 91.24 + 2.49 pmol /L respectively, UIBC 14.71 - 40.27 pmol /L and 28.57 + 1.31
pmol /L, 13.41- 113.25 pmol /L and 66.54 + 3.23umol /L respectively, TS% 47.92 -71.79 and 55.08 +
1.01, 14.1 - 65.76 and 26.73 £ 2.71 respectively, and serum copper 13.97 - 23.61 pumol /L and 17.99 +
0.39umol /L, 7.1 - 16.09 pmol/L and 11.8 £ 0.32 umol /L respectively. However, significant (P<0.05)
differences between clinically normal and ewes affected with mastitis were recorded in all the
measured parameters. The present data records reference ranges and means + SE of some biochemical
parameters in normal lactating and Ovine mastitis with a significant differences between them.
Keywords: Serum Iron, TIBC, UIBC, TS%, Copper, Mastitis, Naemi ewes.

Introduction infected gland with S. aureus comes in contact
Mastitis is the inflammation of mammary with healthy glands (7 and 8). Blood is a
gland which is considered one of the important complex fluid containing inorganic and organic
diseases affecting health and production of ewes substances of a different variety (9). Many
(1). The economic loss in dairy sheep herd may authors studied complete blood picture and
be attributed to subclinical mastitis (2). However some biological constituents in sheep (10); iron
the higher prevalence of clinical cases and was a major structural component of
worldwide occurrence of subclinical mastitis hemoglobin and  directly required for
leads to decrease in milk production; also, the erythropoiesis (11).
economical importance of subclinical mastitis is Serum iron, TIBC, TS %, UIBC and Ferritin
especially significant in the Mediterranean are essential biochemical tests for the diagnosis
countries because they are the highest sheep of iron deficiency anemia (12), although a
milk producers (3). The etiology is usually an relation between anemia and staphylococcal
infectious agent (4). The contagious pathogens toxins have been documented (13). However,
which could spread during milking include serum iron, TIBC, UIBC, TS% and serum
Streptococcus  agalactiae,  Staphylococcus copper were studied in normal and infected with
aureus, and Mycoplasma spp. (5 and 6). internal parasite sheep (14). While serum iron
Staphylococcus aureus is one of the most and Copper levels reported (15 and 16), these
common cause of mastitis, the infection is values were documented by (2 and 17), AL-
usually spread at milking when the milk from Hadithy et al.(18) who have recorded Serum

74


mailto:harithal.hadithy@gmail.com

The Iragi Journal of Veterinary Medicine, 38(2):74-78.

2014

iron ,TIBC , UIBC , TS % and Copper of
normal and anemic Awassi sheep. However, in
lactating ewes there are few published articles,
therefore this study was carried out on larger
number in normal lactating and ewes with
mastitis which have not been previously studied
for measured parameters.

Materials and Methods

Blood samples were collected from the
jugular vein into plain tubes of 50 normal
lactating and 50 ewes infected with S. aureus
mastitis (19 clinical and 31 subclinical) during
the period from October 2012 untill April 2013
both aged 2-5 vyears in Salah Al-Din
governorate. The sheep affected with clinical
staphylococcal mastitis were subdivided into
acute and chronic subgroups. The blood samples
were centrifuged for 5-10 minutes at 3000 rpm
(19). The separated sera were used directly for
measurement of iron, TIBC and copper. The
serum iron and TIBC were measured according
to colorimetric method by (20), serum copper
which was assayed according to colorimetric
method by (21). While TS and UIBC were
measured according to the following formula:
TS% = serum iron / TIBC x 100 and UIBC =
TIBC-Serum iron (22).

SAS program was used for statistical
analysis. Data were subjected to Analysis of
Variance (ANOVA) and significant means were
compared by T-test at a level (P < 0.05).

Results and Discussion

Serum iron in normal lactating ewes ranged
29.81- 39.63 pmol/L with a mean + SE of 33.38
+ 0.4 umol /L, while in ewes with mastitis was
8.76 - 34.11 pmol/L and 20.42 = 0.98 pmol/L
with a significant (P< 0.05) differences between

them (Table, 1). It was 22.23 £ 1.31 pumol /L in
clinical and 19.3 + 1.34 pmol/L in subclinical
with no significant differences between them
nor between acute and chronic subgroups
(Tables, 2 and 3). TIBC in normal lactating
ewes was 44.7 - 79.89 pumol/L and 62.03 *
1.65 pmol/L, TIBC in Ovine mastitis ranged
43.24 -125.72 pmol/L and a mean of 91.24 +
2.49 umol/L with a significant increase (Table,
1). It was 88.5 + 2.84 pmol/L in clinical and
92.92 + 3.62 pmol/L in subclinical, with no
significant  differences  between clinical,
subclinical, acute and chronic subgroups (Tables
2 and 3).

In normal lactating and Ovine mastitis
UIBC was 14.71 - 40.27 pmol/L and 28.57 *
1.31 pmol/L, 13.41 - 113.25 pmol/L and 66.54
+ 3.23 pmol/L respectively with significant
differences between them (Table, 1). It was
65.23 £ 3.6 pumol/L in clinical and 63.08 £ 5.71
in subclinical with no significant differences
between different groups (Tables, 2 and 3). TS%
in normal lactating ewes was 47.92 - 71.79%
and 55.08 £ 1.01%, on other hand TS% in Ovine
mastitis was 7.17- 69.7 % and 24.9 + 2.11%
with a significant difference between them
(Table, 1). It was 26.73 £ 2.71 % in clinical and
23.78 + 2.99 % in subclinical with no significant
differences between them nor between acute and
chronic (Tables, 2 and 3). Serum Copper in
normal lactating ewes was 13.97- 23.61 pmol/L
and 17.99 + 0.39 umol/L, and in Ovine mastitis
it ranged 7.1- 16.09 pmol/L and 11.8 + 0.32
umol/L with  significant differences between
them (Table, 1). It was 12.6 = 0.37 umol/L in
clinical and 11.31 % 0.45 pymol/L in subclinical
with no significant differences between clinical,
subclinical, acute and chronic subgroups
(Tables, 2 and 3).

Table, 1: Serum Iron, TIBC, UIBC, TS % and Copper in normal lactating and Ovine mastitis

(Ranges and Means + SE)

Parameters
Groups Iron UIBC TS% Copper
pmol/L pmol/L pmol/L pmol/L
Normal lactating ewes 29.81-39.63 44.7-79.89 14.71-40.27 47.92-71.79 13.97-23.61
n =50 33.38+0.4a 62.03+1.65b 28.57+1.31b 55.08+1.01a 17.99+0.39a
Ewes with Mastitis 8.76-34.11 43.24-125.72 13.41-113.25 7.17-69.7 7.1-16.09
n =50 20.42+0.98 b 91.24+249a 66.54 £3.23 a 249+211b 11.8+0.32b

Different small letter (a, b) vertically means significantly different at (P< 0.05).
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Table, 2: Serum Iron, TIBC, UIBC, Ts % and Copper in clinical and subclinical mastitis

Ranges and Means + SE

Parameters

Groups Iron TIBC UIBC TS% Copper
pmol/L pmol/L pmol/L pmol/L
Clinical mastitis 12.96-27.25 46.14-106.56 15.8-83.18 14.1-65.76 9.25-15.5
n=19 2223+13la 885+284a 65.23+3.6a 26.73x271a 126+0.37a
Subclinical mastitis 8.76-34.07 43.24-125.72 13.41-113.25 7.17-69.7 7.1-16.09
n=31 193+134a 9292 +£3.62a 73.03+4.69a 23.78+2.99a 11.31+045a
Different small letter (a, b) vertically means significantly different at (P< 0.05).
Table, 3: Serum Iron, TIBC, UIBC, Ts % and Copper in acute and chronic mastitis subgroups
( Means £ SE)
Parameters
Groups Iron TIBC UIBC TS% Copper
pmol/L pmol/L pmol/L pmol/L
Acute mastitis  n=11 23.09+1.73 a 8797+482a 63.08+5.71a 28.81+4.25a 13.09+0.48a
Chronic mastitis n=8 21.12+1.73 a 89.24+1.86 a 68.18 + 3.58 a 23.87 +2.68 a 11.92+0.53 a
Different small letter (a, b) vertically means significantly different at (P< 0.05).
In normal lactating ewes of the present study a decrease in plasma iron and Copper

the means of serum iron, TIBC and Ts %
increased, serum UIBC very close to this, while
serum copper was higher in comparison with
(14). While the range of serum iron was almost
similar to that reported by (2 and 17). However,
Kargin et al (23) reported a significant increase
in serum copper compared to that of this work.
The lower limit in serum copper range of this
study was higher than that reported by (17 and
24), while the upper limit of the present range
was similar to that reported by (24) and slightly
lower than that recorded by (17). Serum iron
TIBC, Ts% and copper revealed a significant
increase in normal lactating ewes of the present
study, while there was reported a significant
decrease in UIBC (25). The difference in serum
iron, TIBC, UIBC, TS% and copper of this
study compared to other researchers may be
attributed to one or more of the followings:
absence of scientific feeding program, type of
feed, physiologic status, living in hot areas or
genetic factors (18). The trace elements are
essential for health and are important in
functioning of various components of the
immune system, their deficiency reduce disease
resistance and increase the susceptibility , the
concentration of trace elements change during
different infections or inflammations, which
reflect changes in action binding of plasma
proteins, and alterations in cellular uptake
mechanisms (26 and 27). Kushner (28) reported

concentrations during the acute phase in
response to immunological challenges. The
results of present work are in agreement with
findings by (26-28). Moreover, high TIBC in
ovine mastitis confirm the findings by (17) of
high or normal level in low serum iron,
although, infection by bacteria can cause bone
marrow suppression, resulting in
thrombocytopenia and anemia (29 and 30).
Also, anemia possibly due to the staphylococcus
aureus hemolysins which cause lysis of red
blood cells by damaging their cell membrane
(13). However, one or more of the observations
by (13, 17, 26-30) may explain the differences
between values of Ovine mastitis and normal
ewes in the present study. In conclusion the
present work records referance ranges and
means * SE of studied biochemical parametes in
normal lactating ewes. Furthermore, the results
reveal significant differences between normal
lactating and ewes affected with mastits in all
measured parameters, while there is no
significant difference between clinical and

subclincal nor between acute and chronic
mastitis.
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