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ABSTRACT

Arthritis is a primary cause of lameness and Joss of use in the equine (ndustry. 25
diseased horses with arthritis with varying cinfcal signs were used in this study. The
diseased horses showed the clinical signs of lameness, warmth of the affected joint.
swelling and pain on fexdon of the aflected joint. In additlon 15 cllnically healthy
fiorses were also used as control group. Blood samples were obtained from each ant-
mal and were subjected to both cellular and biochemical analysts.

The data presented in table ! summarizing the mean values of the selected he-
matological parameters in healthy and diseased horses and revealed significant (p<
0.05) Increase in WBCs count with significant (p< 0.05) increase in the neutrophis
and monocytes couat.

The mean values of the selected blochemical parameters were tabulated in Table
2, which revealed a significant (ps 0.05) increase i the activities of ALP and ALT, In
addition to glucose, total protein, albumin, urea and creatinine levels when compared
with their values (n clinically healthy group. Moreover there was significant decrease
in the activitics of AST in diseased horses when compared with clinfcally healthy
horses. Values of the other examined paramcters remalned unchanged signiicantly
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(p< 0.05) in discase horses when compared with control group.
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INTRODUCTION

Arthritfs (s a primary cause of Jameness
and loss of use in the equine todustry. A
study conducted by the USDA's National Ani-
mal Health Monitoring System (NAHMS) in
1998 estimated the total annual cost of lame-
ness to be million to billion, with 66% attrib-
uted to loss of use [Animal and Plant Health
Inspection Service webaite, 2008). It has
been suggested that 60% of lameness is due
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to osteoarthritis (Caron and GCemnovese,

2009).

[n horses, synovial Inflammation (synovitis)
often occurs in conjuncton with osteoarthritis
(OA) and may precede or promote degenera-
tive changes within the articular cartilage
(Valentine, 2007). Serum biomarkers have
proven useful in the diagnosis of equine bone
and folnt discasc (Mclwraith, 2005). This
study aimed to evaluale serum bicchemical
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changes that will be helpful in dlagnosis of ar-
thritis in horses.

MATERIALS AND METHODS

Animals:

25 diseased horses with arthritis with vary-
Ing clinical signs were used (n this study. The
diseased horses tnvolved the clinical cases ad-
mitted to the Veterinary Teaching Hospital at
KFU, in addition to the cases diagnosed clini-
cally in field visits for several localities at A)-
Ahsa governorates. In addition to 15 clinical-
ly healthy horses were used as control group.
Physical examination of animals and record-
Ing of clinical signs was carried out.

Samples:

Two blood samples obtained on hepari-
nized vacuumed tubes from each animal. The
first blood sample used for cellular examina-
tion. The second blood samples obtained tn
plaln vacuumed tube for obtalning clear non
hemolysed sera for analysis of total plasma
proteins and albumin. In addition to the blood
concentration of muscle-derived enzymes
were measured.

1. Cellular examination of blood:

Cellular examination of blood carried out
determuined by an automatic cell counter ad-
Justed for animal cell countlng.

II. Biochemicsl analyais :

Blochenilcal analysls of sera samples for
measuring the concentration of CK, AST, ALT,
ALP. glucose, total protetn, albumen, urea,
and creatinine carried out using the autoana-
Jyzers.
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Statistical analysia :

The data was presented as mean * stan-
dard error (SE). A two-way repeated meas-
ures analysis of variance had been applied for
statistical analysis. The level of significance
was set at P<0.05. Significances between
means were assessed using the least-
significant-difference procedure according to
Snedecor and Cochran (1982). All calcula-
tions performed using SPSS/PC software

RESULTS

Clinical signs :

The diseased horses showed the clinical
signs of lameness, warmth of the affected
joint. swelling and pain on flexion of the af-
fected joiInt.

Sclected hematological parameters {n
control and discased horsea :

The data presented in table 1 revealed sig-
nificant (p< 0.05) increase n WBCs count
with significant (p< 0.05) increase in the neu-
trophils and monocytes count.

Selected biochemical indicators in con-
trol and dwseased horaes :

The data summarized in Table 2 included
the activities of CK, AST, ALT, and ALP. In ad-
ditlon to the values of glucose, total protein.
albumen, urea, and creatintne in control and
diseased horses. The present findings (Table
2) revealed a significant (ps 0.05) increase in
the activities of ALP, ALT, glucose. total pro-
tein, albumin, urea and creatinine when com-
pared with the control group. Moreaver there
was stgnificant decrease In the levels of AST
fin diseased horses when compared with
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clinically healthy horses. Values of the other
examlined parameters {Table 2) remained un-
changed significantly (p< 0.05) i disease
horses when compared with control group.

DISCUSSION

The diseased horses showed the ciinical
signs of lameness, warmth of the affected
jolnt, swelling and paln on flexion of the af-
fected joint, These results were in agreement
with those obtained by Singh et al. (1999).

The data presented in table 1 revealed sig-
nificant (p £ 0.05) increase In WBCs count
with significant (p< 0.05) increase in the neu-
trophils and monocytes counl, These changes
could be attributed to the inflammatory condi-
tions and systemie reaction of diseased hors-
e3. These results are in accordance with those
cbtained by Singh et al. (1898).

The data summarized in Table 2 Included
the activities of CK, AST. ALT, ALP, values of
glucose, total protetn, albumen, urea, and
creatinine in serum of healthy and diseased
horses. The present findings (Table 2] re-
vealed a significant (p< 0.05) increase in the
activilies of ALP, ALT, and mean values of glu-
cose, total protein, albumin, urea and creatl-
nine concentrations when compared with the
control group. Moreover there was a signifi-
cant decrease In the levels of AST In diseased
horscs when compared with clinically healthy
herses. Values of the other examined parame-
ters {Table 2] remained unchanged signifi-
cantly (p< 0.05) in discase horses when com-
pared with control group.

Elevated AST activitles are also an Indica-
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tor of muscle damage (Skenderi et al., 2006;
Valentine & L8hr 2007) Elevated activiiles of
AST are also thought o be wndicatlve of liver
damage (Nyblom et al., 2004). In the cell, ck
ts Involved in formation of adenosine triphos-
phate (ATF) (Peach et al., 2008).

Several plasma isocnzymes of alkaline
phosphatase are recognized, including hepat-
lc, ¢sseous, Intestinal, and placental forms;
the relative proportions of these jsocenzymes in
plasma vary with species. ALP Is widely dis-
tributed in tissues notably on the border
membranes of the bile canaliculi and on the
sinusoldal surfaces of the liver, the intestinal
mucosa, the osteoblasts of bone. the renal
proximal tubules, the placenta, and the mam-
mary glands. In most species, age-related
changes of osseous ALP are observed, reflect-
ing bone growth (n the neonatal and juvenile
periods (Syakalima et al.,, 1897). Although
the diagnostic emphasis is malnly on Increas-
es of plasma ALP and hepatotaxicity, the en-
zyme may be reduced In hypothyroldism and
pernicious anemia and may be changed in
several non hepatic-related conditions (Fer-
nandes and Kidoey, 2007). In the present
study elevated levels of ALP in diseased horse
could be attributed to the inflammatory
changes in the affected joint.

In many species, the proportion of ALT in
hepatic tissue is greater than In any other or-
gans (e.g., rat and dog); in other specles, the
properuons of ALT in hepatle and cardiac tis-
sue are similar (e.g., rabbit) (Clampitt and
Hart, 1978; Lindena et al., 1886). CGeneral
texts ofien state that ALT is a cytosolic en-
zyme, although mitochondrial ALT is present
In many tissues of some specles including the
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rat (Ruscak et al.,, 1982} It ts the relative
proportions of cytosolic to mitochondral
forms and the variations between major or-
gans that lead to such statements and, al-
though these ALT fsoenzymes exist, they are
not widely measured Iin dlagnostic enzy-
mology at present. Again, in gsome texts, it (s
suggested that plasma ALT is specific for
Uver injury in the dog and, although the ma-
Jority of observations of increased ALT activi-
ties are assoclated with lver changes in the
dog, there are some examples where plasma
ALT (s (ncreased tn muscle necrosis (Valen-
tine et al.,, 1980) or as a consequence of
acute Intestinal enteropathies in dogs (Dodur-
ka and Kraft,, 1995) and other causes
(Swenson and Qravea, 1897}). In some spe-
cles. such as the common marmoset, plasma
ALT acHvity Is low and may be less useful as a
marker of hepatotoxicity (Cowte and Evans,
1886).

In the present study elevated levels of ALT
could be attributed to inflammation. The re-
ported signtficant tncrease tn glucose levels in
diseased horses than that of the control per-
haps attributed to tncrease the rate of glycog-
enolysis, glycolysis and lipogenesis, respec-
Hvely or may attributed to siresses
(Westermann et al., 2007).

Creatinine {8 a product of the degradation
of creatine and creatine phosphate. which are
present mainly in muscle and in food. Plasma
creatinine {8 dependent on muscle mass and
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can be lowered In severe myopathy. Although
plasma levels are less affected by dlet com-
pared to urea, malnutritton may lower plasma
creatinine (Braun et al., 2003). Plasma crea-
tinine (s normally flitered from the plasma.
and it is reabsorbed and secreted by the prox-
imal tubules to a minor extent, although se-
cretion is higher in rodents compared to hu-
mans. Elevated plasma Creatinine is a
rellable indicator of impaired glomerular fil-
tration or alterations in renal blood flow, but
severe tubular dysfunction can also increase
plasma creatinine.

Plasma creatinine s a better marker of glo-
merular function than urea, and these two
measurenaents are not always stmultaneously
increased or normal (Prause and Grauer,
1098; Mecdaille et al.,, 2004). For measure-
ments of plasma creatinine and turea to
change, there has to be significant loss of re-
nal function (i.e., & 50% loss of GFR capacity
leads to a doubling of these plasma values),
and these relationships are not linear. To a
lesser extent, both plasma creatinine and
urea show variaton with age (Corman et al,,
1985; Galdstein, 1980). The significant in-
crease in urea and creatinine level in diseased
horses (Table-2) indicated renal damage (Ra-
doatits et al., 2007).

From this study it could be concluded that
selected blood biochemical indicators are of
some {mportance in the diagnosis of arthritts
in horses.
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Table 1: Selected cellular parameters in the blood of healthy and diseased

horses.
—

Parameters Control Diseased
Hb (g/dL) 13.04 + 0.57 12.99 £0.53
WBC (x10%/L) 856+ 134 15.30 + 0.58°
Neutrophils (xI0%/L) 53+123 7.60 +1.39" T
Monocytes (x10%/L) 1.03 £+0.03 6.08 + 1.65*
Lymphocytes (x10°%L) 4331042 4.66 £ 0.42
Eosinophils (x10%1) 1.01 £0.01 | 1.02 £ 0.02 _i

*Means are significantly different at the level (p< 0.05).

Table 2: Selected bjochemical parameters in blood serum of healthy and

diseased horses
Parameters Control Dleeased—‘
(n=10) (n=20)
( CK AuL1) 202.6+9.90 21224 +920
} ASTJU L) 275.3+6.60 207.47 + 14.5"
| Creatinine (umol/L) 118.4+2 67 160+£033° |
iﬂ (/L) 13183 229.6 208.64 + 6.50"
ALT (U/L) 3191261 66.91 £ 513"
Glucose (mmol L1) 5.611.20 9.51 £ 4.87"
Fotal Protein (g/d}) 6.841.45 7.9 £0.48°
Albumin (g/dD) 2.92121 33+02%
Urea (mmo)/L) 7.3:0.52 21.15+0.81"

*Means are significantly different at the level (p< 0.05).
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