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Abstract: Measurement of acute phase proteins has important in disease diagnosis and mvestigation of
treatment course in human and animals, because positive acute phase protens mcrease mmmediately after
disease appearing and decrease level of these proteins with disease severity subtraction In recent years,
ostriches training has considered in Tran but reference values of acute phase proteins and inflammatory
mediators in healthy ostriches aren’t known. In the present study reference values of haptoglobin (Hp),serum
amyloid A (SAA), o, acid glycoprotein (AGP), tumor necrosis factor-c ( TNF-w), interferon-y ( TFN-v ), total
sialic acid (TSA), lipid bound sialic acid (LBSA) and protein bound sialic acid (PBSA) and relationships
between these parameter were investigated. Blood samples were collected from the jugular vein of one hundred
apparently healthy adult male ostriches and the concentrations of Hp, SAA, AGP, TNF-a, INF-v, TSA, LBSA,
PBSA were measured. The mean concentration of Hp, SAA, PBSA, LBSA, TSA, TNF-¢ and INF-y were
0.075£0.0008 mg/ml, 1.76+0.014 ug/ml, 0.0002+0.000 mmol/L, 0.0003+0.0000 mmol/L, 0.0005+0.000mmol/L,
16.5+0.165 pg/dl and 9.827+0.116 pg/dl, respectively. AGP wasn’t detectable m serum of these ostriches. No
correlation was observed between Hp with any other parameters, however statistically tests shown that there
1s positive sigmficant correlations between INF-y and PBSA (= 0.220, P = 0.044) also between PBSA and SAA
(r=0.203, P =0.028). There was a negative correlation between LBSA and PBSA (r=-0.286, P =0.004) and a
significant positive correlation between LBSA and TSA (r= 0.887, P =0.000). The conclusions s of this study
reveal the normal values of sialic acid, tumor necrosis factor-c, Interferon-y, haptoglobin, serum amyloid A and
;-acid glycoprotein in ostriches are very lower than the normal values of these parameters in mammalians but
are rather equal with those of other birds.
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INTRODUCTION

The acute-phase protems (APPs) are a group of
blood proteins that change m concentration in ammals
subjected to external or internal challenges such as
infection, inflammation, surgical trauma or stress [1-3].
SAA and Hp as well as other APPs have been proposed
to be markers of stress m cattle and other species [4-7].
The APPs assay may have potential for monitoring
adverse environmental and/or management stressors,
thus enabling better control of amimal welfare [8, 9]. They
are mainly synthesized in the liver, mediated by pro-
inflammatory cytokines and their concentration can
increase (positive APPs) or decrease (negative APPs) as
a consequence of inflammatory stimuli. It has been
suggested that APPs may be useful in the assessment of
animal welfare [2,9]. APPs and their change due to various
inflammatory and non-inflammatory conditions have been
studied intensively in many animal species [2, 9, 10].
Glycoproteins are defined as protens which contain
glycan chains linked glycosidically to selected amino acid
residues. Monosaccharides commonly found in the
of the
acetylneuraminic acid, sialic acid [11]. Sialic acids as
monosaccharides are linked to the terminal galactose,

glycans glycoprotems  including  N-

N-acetylgalactosamine, or to other sialic acids in
carbohydrate chams attached to glycoproteins and
glycolipids [12]. Sialic acids are often involved in
important cell surface communications and infection
and are in normal serum in

processes present

humans and animals; theirr content m serum is
changed in various diseases [13-17] Sialic acids are also
found in bacteria and animal tissues [12]. High serum
sialic acid level is an important factor for certain
diseases. Sialic acid concentration increases rapidly
following the mflammatory and injury process [16].
The mechanism underlying the induction of sialic acid
increase is not clearly understood However,
mvestigators have reported that sialic acid localized
at the end chain of many acute-phase proteins can be
used as marker for the determination of acute-phase
[16, 18-21] because

acute-phase proteins, especially al-acid glycoprotein are

protein  concentrations serum
sialyted glycoproteins.

Tumor necrosis factor is a cytokine involved in
systemic inflammation and is a member of group of
cytokines that stimulate the acute phase reaction The
primary role of TNF is in the regulation of immune cells.
TNF is able to induce apoptotic cell death, to induce
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inflammation and to inhibit tumorigenesis and viral
replication. TNF was thought to be produced primarily by
macrophages, but it 1s produced alse by a broad variety
of cell types mcluding lymphoid cells, mast cells,
endothelial cells, cardiac myocyte, adipose tissue,
fibroblast and neural tissue. Large amounts of TNF are
released in response to lipopolysaccharide, other bacterial
products and Interleukin-1 .In the skin, mast cells appear
tobe the predominant source of pre-formed TNF, which
can be released upon inflammatory stimulus [22]. Amylin
iyjection mduced sigmficant increase in haptoglobin,
C-reactive protein and nitrus oxide secretion [23].

There are no studies on APPs, sialic acids, TNF¢ and
INFv in healthy ostriches, also there is no published
study on the relationship between APPs, sialic acids,
TNFa and INFy in healthy ostriches.

The aim of the present study was to find and
compares the concentrations of Hp, SAA, sialic acid
(total, lipid- and protemn-bound), TNFe and INFy in
healthy ostriches.

MATERIALS AND METHODS

Birds: After clinical examinations and laboratory tests,
one hundred clinically healthy adult male ostriches were
selected from two ostrich’s farms around Shiraz and
Kerman provinces.

Blood Sampling and Processing: Blood samples were
collected from the jugular vein of healthy ostriches into
tubes without anticoagulant. The sera were separated by
centrifugation at 750g for 15 min and stored at — 20°C until
used In the serum of ostriches, acute phase proteins and
inflammatory mediators were measured using validated
standard procedures.

Haptoglobin Determination: Haptoglobin (Hp) was
measured according to prevention of the peroxidase
activity of hemoglobin, which 1s directly proportional to
the amount of Hp. The analytical sensitivity of this test in
serum has been determined as 0.0156 mg/ml for Hp by the
manufacturer (Tridelta Development Ple, Wicklow,
Ireland).

Serum amyloid A determination: Serum amyloid A (SAA)
was measured by a solid phase sandwich ELISA.
The analytical sensitivity of tlus test in serum has been
determined as 0.3 pg/ml for SAA by the manufacturer
(Tridelta Development Ple, Wicklow, Treland).
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Serum ¢l-acid Glycoprotein Determination: Serum
tl-acid glycoprotein  was Radial-
mmmunodiffusion method (Tridelta Development Ple,
Wicklow, Ireland).

measured by

Total Sialic Acid Determination: Serum total sialic acid
concentration was determined by the thiobarbituric acid
method previously described by Warren The amount of
total sialic acid was determined by use of a standard curve
developed from a standard sample of N-acetyl neuraminic
acid [24].

Lipid Bound Sialic Acid Determination: Lipid bound
sialic acid concentration was determined by the method
described by Katopodis et al. The amount of lipid bound
sialic acid was determined by use of a standard curve
developed from a standard sample of N-acetyl neuraminic
acid [25].

Protein Bound Sialic Acid Determination: Protemn bound
sialic acid concentration was measured by subtracting
serum total sialic acid from lipid bound sialic acid.

INF-y and TNF-¢ Determination: INF-y and TNF-¢ were
measured by a solid phase sandwich ELISA (AbC 606 and
AbC 607, respectively; Votre foumisseur AbCys S.A.
Paris, France).

Statistical Analysis: Descriptive statistics including mean
and standard error were calculated for all variables.
studied

Assoclation between  the variables was

investigated using Spearman's correlation coefficients and
only statistically significant correlations were reported.
Data were analyzed by SPSS software, version 11.5. A
P-value less than 0.05 were comsidered as statistically
significant.

RESULTS

The mean =+SE of acute phase proteins and
inflammatory mediators (Hp, SAA, TNF-a, TFN-vy, TSA,
LBSA and PBSA) m 100 climically healthy ostriches was
shown in Table 1. The relationship between different
parameters was shown in Table 2. There were positive
significant correlations between PBSA and SAA
(1= 0.203, P=0.044), also between PBSA and INFy (1=0.220,
P =0.028).There 15 a severe positive sigruficant
correlation between LBSA and TSA (r= 0.887, P=0.000)
and observed a negative significant correlation between
PBSA and LBSA (r=-0.286, P =0.004). Statistical
evaluations showed that there were no correlations
between other parameters.

DISCUSSION

The concentration of serum Hp in clinically healthy
ostriches was 0.0752+0.0008mg/ml, which is in agreement
to the concentration of serum Hp in chimically healthy
avian that reported by Nazifi et af. [26], but the mean
concentration of serum Hp in clinically healthy ostriches
is lower than the normal value of cattle serum Hp that
have been reported m other studies [27, 28].

Table 1: Mean+SE serum concentration of HP, SAA, PBSA, LBSA, TSA, TNF-i, INF-y in 100 clinically healthy ostriches

Mean=SE
Parameter Hp (ug/ml) SAA (mg/ml) PBSA (mmolL) LBSA (mmol/L) TSA (mmol/L) TNF-c (pg/dl) INF-v (pe/dl)
Healthy ostriches  0.0752+0.0008 1.7506+0.014 0.0002+0.000 0.0003£0.000 0.0005£0.000 16.500+0.165 0.827+0.116
Table 2: Comrelation between serum concentrations of Hp, SAA, PBSA, LBSA, TSA, TNF-¢, INF-v in 100 clinically healthy ostriches
Pararmeter Hp (ng/ml) SAA (mg/ml) TSA (mmol/L) PBSA (mmol/L) LBSA (mmol/L) TNF- (pg/dl) INF-vy (pe/dD)
Hp (pg/ml) 1 0.149 0.037 0.061 -0.004 -0.067 -0.069
SAA (mg/ml) 0.149 1 -0.042 0.203* -0.116 -0.121 0.120
PBSA (mmol/L) 0.061 0.203% 0.110 1 -0.286*% -0.025 0.220%
LBSA (mmol/L) 0.004- -0.116 0.887%# 0.225% 1 0.079 0.068
TSA (mmolL) 0.037 -0.042 1 -0.053 0.887%#* 059 0.157
TNF-u (pg/dl) -0.067 -0.121 -.035 0.072 0.079 1 0.045
INF-y(pg/dl) -0.069 0.120 0.157 0.220%* 0.068 0.045 1

*Significant in P<0.05 **Significant in P<0.01
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The concentration of serum amyloid A in this study
was 1.76£0.014ig/m] that is in agreement with normal value
of avien that was observed by Nazifi ef al. [26], but 18 very
lower in comparison to normal value of serum amyloid A
in other animals, for example the reference value for SAA
in apparently healthy cows was determined as <8.8 mg/ml
[29]. In this study, Hp to SAA ratio was 0.042340.000 that
1s mn agreement that was reported by Nazifi ef al. in chicks
[26].

Tn this study was observed that 1 - acid glycoprotein
wasn’t detectable m serum of ostriches, but this protein
1s an important acute phase protemn in avian diseases
diagnosis [30].

The concentration of acute phase proteins is
generally low to no detectable in healthy ammals and
elevations are used to diagnose and monitor inflammatory
diseases [31].

The serum APPs have been used as nonspecific
climcal markers of health problems in humans and other
mammalian species [32]. APPs can be used for prognosis
and diagnosis of disease. APP may provide a similar use
in identifying poultry health problems. The acute phase
response 1s mediated by the pro-inflammatory cytokines,
which mduce the synthesis of acute phase proteins by
the liver, particularly interleukin-1(IL.-1), tumor necrosis
factor-t (TNF-¢2) and interleukin-6 (I1.-6) [33,34]. The pro-
mflammatory cytokines induce the synthesis of acute
phase proteins by the liver. There are major differences
between various animal species in the APP response in
disease [35]. Several acute phase proteins have been
analyzed n chicken in association with common poultry
diseases. Most of these APPs do not change to the same
level as mammalian APPs and could not be analyzed in
natural infections. In mammals, the increased synthesis of
acute phase protems in response to an immune challenge
varies mmagnitude from a 50% increase in ceruloplasmin
to a several hundred-fold increase in C-reactive protein
[36]. In chickens, only a few APPs have been described so
far. Of these the plasma «l-acid glycoprotemn, SAA,
transfernn, TSA, LBSA, PBSA and Ovotransferrin can be
mentioned [30, 37-41].

Inflammation or tissue injury causes the release of
pro-nflammatory cytokines such as IL-1, IL-6 and
tumour mnecrosis factor which alter the blood
concentration of a variety of proteins that are produced
primarily in liver. ¢- and/or P-regions by serum protein
electrophoresis.

Tracheitis, bronchitis, tracheal edema, bronchial
caseous plugs and air sacculitis indicates widespread
inflammatory reaction in IBV this causes release and
elevation of SAA and Hp concentrations. Kovacs ef al.
(showed a mild ncrease n SAA in the goose by
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administration of a fowl cholera vaccine containing
inactivated Pasteurella multocida. Vaccination was an
inflammatory factor and produced increased SAA
levels [42].

Nazifi et al. showed a significant increase in SAA
levels in chicks by gumbore [39]. Chamanza et al. reported
that admimstration of terpentin pullet
Staphylococcus aureus mfection i chicks cause the
elevation in SAA and transferrin concentration [37].

The concentrations of serum LBSA, PBSA, TSA in
ostriches  were 0.0003+£0.0000,  0.0002+0.0000,
0.0005+0.0000 mmol/L respectively that is lower than the
normal value of cattle serum LBSA, PBSA, TSA that have
been reported in other studies [41], that is apparently in
agreement with normal value of avian that was showed by
Nazifi ef al. [26]. LBSA to PBSA ratio in ostriches was
1.520.000, however this ratio in avian was reported
0.98+0.27 [26].

In this study the concentrations of serum TNFo and
INFy inostriches were 16.504+0.165and 9.827+0.116 pg/dl,
respectively.

They are capable of stimulating mononuclear
phagocytes and endothelial cells to release immune
modulators such as TNF-¢, members of the interleukin
family (TL-1, TL-6, T1.-8, T1.-12) and interferon-c [43].

There were positive significant correlations between
PBSA and SAA (r=0. 203, P=0.044),also between PBSA
and INFy (r= 0.220, P=0.028).There 1s a sever positive
significant correlation between LBSA and TSA (r=0.887,
P= 0.000) and there is a negative significant correlation
between PBSA and LBSA (1= -0.286, P= 0.004).

Statistical evaluations showed that there were no
correlations between other parameters that were

to and

investigated m present study.

Nazifi et al. showed significant associations between
Hp and INF-y, fibrinogen with TSA, fibrinogen with
PBSA, TSA with PBSA and TNF-« with ceruloplasmin in
serum of normal cattle[40]. The previously studies on
chicks showed positive sigmificant correlations between
TSA, LBSA and PBSA, however, there was significant
negative correlation between Hp and SAA in chick
serum [26].

The concentrations of TSA, LBSA and PBSA are
significantly lgher in diseased birds than healthy avian
[26, 44-47].

In conclusion, serum concentrations of Hp, SAA,
¢l -acid glycoprotemn, LBSA, PBSA, TSA, TNF¢ and INFy
i ostriches are as same as these parameters
concentrations in avian serum, but their concentrations
are very lower in comparison of serum concentrations of
Hp, SAA, c«l-acid glycoprotemn, LBSA, PBSA, TSA,
TNFe¢ and INFy in mammalians.
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