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ABSmACT 

Arlhrttis Is a prJmary cause of lameness and loss of use in the equIne industry. 25 

diseased horses wtUJ. arthritis with varytng clln1caJ Signs were used in lhis study. The 
dIseased hor~s showed the cl1nJcaJ Signs of lameness. warmth of the affected JOint. 

swcJJing and pain on flexion of the affected jolnt. In addition 15 cJ1.nJca1ly healthy 

horses were also used as control group, Blood samples were oblaJned from each anJ~ 
mal and were subjected to both cellular and bIochemical analysis. 

The data presented in table 1 summartzing the mean values of the selected he

matologJcal parameters In healthy and diseased horses and revealed slgnJfJcant (p5 
0.05) Increase In WBes count With SlgnJilcant (pS 0.05) increase in U7.e neutrophlis 
and monocytes count. 

The meal) values of the selected biochemIcal parametas were tabulated in Table 
2, which revealed a sJgn1fJcant (p$ 0.05) increase in the activities of ALP and ALT, In 

addJUon to glucose, tolsi protein, 81bul1l1n, urea and c.reaUnlne levels when compared 

with their values in c1JnJca11y healthy group. Moreover there was signJ11cant decrease 

In the acUviUes of AST in diseased horses when compared with c1JnJcaUy healthy 

hOrses. Values of the other exanuned parameters remained unchanged slgnJflcantJy 
(pS O. 05) In disease horses when compared With control group. 

Key rrord6: h orses, arthrlUs, cellular, biochemical parameters, blood 
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lNTRODUC770N to os teoarthritis (caron and Oenoveae, 
2003). 

Arthritis Is a prtmary cause of lameness 
and loss of use tn the equtne tndustry. A 

study conducted by the USDA's National Ani

mal Health MonitOring System (NAHMS) 1n 

1998 estimated the total annual cost of lame

ness to be mill10n to billion, with 66% attrib
uted to loss of use (AnimA' and Plant Health 
Inopeet1on Sentce _te, 2006). It has 
been suggested that 60% of lameness 15 due 

AWuounI. Vet. Jled. .T. (177 - 1(4) 

In horses, synovtal LnflammaUon (synovitis) 

often occurs in conjunction with osteoarthritis 
fOAl and may precede or promote degenera

tive changes within the articular cartUage 
(Valent1ne. 2007). Serum bIomarkers have 
proven useful in the dJagnosls of equine bone 
and Joint disease (MeIlwra1th. 2006). ThJs 
study aJ.med to evaluate serum biochemical 
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changes that will be helpful in dlagnosls of ar~ 
thrlUs In horses. 

MATERIALS AND METHODS 

Antmals: 

25 diseased horses With arthritis with vary

ing cl1n1cal signs were used in thts study. The 
diseased horses involved the cl1n1cal cases ad

mitted to the Veterinary TeachUlg Hospital at 

KFU. in add1Uon to the cases dtagnosed cUnI

cally In field visits for several localities at Al
Absa governorates. In addition to 15 clinIcal
ly healthy horses were used as control group. 
Physical examLnaUon of anlmaJs and record

Ing of cUnlcal signs was carried out. 

Samplea: 
Two blood samples obtained on hepari

nized vacuumed tubes from each animal. The 
fust blood sample used for cellular exam1na· 

Uon. The second blood samples obtalned in 

plain vacuumed tube for obta1n1ng clear non 
hemolysed sera for analysis of total plasma 

proteins and aJbumJn. In addtt10n to the blood 

concentration of muscle-derived enzymes 

were measured. 

I. Cellular examtnpHon of blood: 
Cellular examination of blood carried out 

determined by an automatlc cell counter ad· 
Justed for antmal cell countlllg. 

n. B1oehem tcallllL8lym: 
Btochemlcal analysiS of sera samples [or 

measuring the concentration of CK, AST. AL T, 
ALP. glucose. total protem. albumen, urea, 

and creat1r11ne carried out us1ng the autoana
Iyzers. 

JlaDHunJ, VeL lied. J. 
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StaI10tlcal ~ : 
The data was presented as mean .t stan· 

9ard error (SEI. A two-way repeated meas

ures analysts of var1ance had been applied fox: 

staUsUcal analYSis. The level of slgnillcance 
was set at P<O.05 . SIgn1flcances between 
means were assessed USing the least
slgnlflcant-dlffex:ence procedure according to 

Snedecor and Cochran (1982). All calcula

tions performed USing SPSS/PC software 

RESULTS 

CJtntcal .1gD.a : 

The dIseased horses showed the clJ.nlcal 
signs of lameness, warmth of the affected 
Jotnt. swelling and pain on flexion of the af

fected Joint. 

Selec:ted bemaWoglcal parameters in 

control and _cd horsea : 
The data presented tn table 1 revealed slg

n.J.ficant (p:s 0.05) increase 10 WBCs count 
wtth slgruOcant (pS: 0.05) lncrease in the neu
troph1ls and monocytes count. 

Selected. bIochem'cal indlcators in con
trol and cIWe .. cd her ... : 

The data summarized in Table 2 tncluded 
the acUvities oeCK. AST. ALT, and ALP. In ad

dltion to the values of glucose. total protem. 
albumen. urea. and creaUnlne in control and 

diseased horses. The present flncUngs (Table 
2) revealed a s1gn1flcant (p5 0.05) tncrease in 

the acUviUes of ALP. ALT. glucose, total pro
tein. albUmin. urea and creaUntne when com p 

pared with the control group. Moreover there 
was slgnJ11cant d~rease In the levels of AST 

in diseased horses when compared wtth 
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cl1n1cally healthy horses. Values of the other 

examlned parameters (Table 2) remained un

changed slgnUlcanUy (pS 0.05) In disease 

horses when compared with control group. 

DISCUSSION 

The diseased horses showed the cUnlca1 

signs of lameness. warmth of the affected 

joint. swelling and pain on flexion of the af

fected Jolnt. These results were in agreement 

w1th those obtalned by SIn&h et aI. (1999). 

The data presented in table I revealed sig

nificant (p ~ 0.05) increase In WBCs count 

with slgn!flcant fpS 0.05) increase in the neu

trophUs and monocytes count. These changes 
could be attributed to the tnfiammatory cond!

Uons and systemJc reaction of dJseased hors

es. These results are in accordance with those 

obtalned by SIDgII. et aI. (1999). 

The data summartzed in Table 2 lncluded 
the acttvWes of CK. AST, ALT, ALP, values of 

glucose. total protein. albumen, urea, and 

creatinine 1n serum of healthy and diseased 

horses. The present findings (Table 2) re
vealed a s1gn1flcant (pS 0.05) increase 1n the 

actlV:lties of ALP, AL T, and mean values of glu

cose, total proteln, albumin. urea and creati

nine concentrations when compared With the 

control group. Moreover there was a signifi
cant decrease In the levels of AST In diseased 
horses when compared with clirUcally healthy 

horses. Values of the other examined parame
ters (Table 2) remamed unchanged slgrufl
cantly (p<; 0.05) in disease horses when com

pared With control group. 

Elevated AST actiVities are also an indica-
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tor of muscle damage (Ske.ndert et aI .• 2006; 

Valentine &: Lahr 2007). Elevated acUvtties of 

AST are also thought to be indicative of iJver 

damage (Nyblom et aI .. 2004). In the cell. ck 
Is involved in formation of adenosine triphos

phate (ATP) (Peach et aI .. 2006). 

Several plasma 150enzymes of alkaline 

phosphatase are recogntzed, including hepat

IC, osseous, Intestinal, and placental forms; 

the relative proportions of these Isoenzymes In 

plasma vary with species. ALP Is Widely dis

tributed in tissues notably on the border 

membranes of the bile canaUculi and on the 

sinusoidal. surfaces of the llver, the JntesUnal 

mucosa, the osteoblasts of bone, the renal 

pro~ tubules. the placenta. and the mam

mary glands. In most speCies, age-related 

changes of osseous ALP are observed, reflect

ing bone growth in the neonatal and Juvenile 
periods (Syatauma et al., 1997). Although 

the diagnostic emphasiS Is rnatnly on increas

es of plasma ALP and hepatotmddty. the en

zyme may be reduced 1n hypothyrOidism and 

per:n1ctous anemia and may be changed in 

several non hepatic-related conditions (Fer~ 

nandes and Kidney. 2007). In the present 
study elevaled levels of ALP in dJseased horse 

could be attributed to the Inflammatory 

changes 10 the affected JOint. 

In many speCies. the proportion of AL T 10 

hepatic tissue Is greater than In any other or
gans (e.g .. rat and dog); in other specJes, the 

proportions of AI.. Tin hepaUc and cardlac tis

sue are slm1lar (e.g., rabbit) (Clampitt and 

Hart, 1976: Llndc:na et al .. 1986). General 
texts often state that AL T Is a cytosol1c en

zyme. although mttochondrtal ALT is present 
in many tissues of some species lncludlng the 
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rat (Ruaeak et aL, 1982). It 1s the relative 

proportions of cytosol1c to mitochondrial 

forms and the variations between major Of

gans that lead to such statements and. al

though these ALT Isoenzymes exist, they are 

not widely measured in diagnostic enzy
mology at present. Again, in some texts, it 1s 
suggested that plasma AL T Is speciflc for 
llver injury in the dog and, although the ma
JorIty of observations of lncreased AL T activi

ties are assocIated W1th l1ver changes in the 
dog. there are some examples where plasma 

ALT Is lncreased In muscle necrosis (Valen
tine et al.. 1990) or as a consequence of 
acute IntesUnal enteropathJes in dogs (Dodur-
1m and Kraft.. 1996) and other causes 
(Swcnaon and. Qrave., 1997). In some spe

ctes, such as the common marmoset. plasma 
AL T actiVity IS low and may be less useful as a 

marker of hepatotoxictty (Cowie and Evana. 
1985). 

In the present study elevated levels of ALT 
could be attributed to tnilammation. The re
ported slgntficant Increase In glucose levels in 

diseased horses than that of the control per
haps albibuted to lncrease the rate of glycog
enolysls, glycolysiS and l1pogenesls, respec
tively or may attributed to stresses 

(Weatermann et aI .. 2007). 

Creatinine 1s a product of the degradation 
of creaUne and creatine phosphate, which are 
present mainly In muscle and in food. Plasma 
creat1n1ne Is dependent on muscle mass and 

_un. VeL Jled. .To 
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can be lowered In severe myopathy. Although 
plasma levels are less affected by dIet com

pared to urea, malnutrition may lower plasma 
creaUn1ne (Braun et 81_, 2oo3), Plasma crea
tinine Is normally flltered from the plasma, 

and it Is reabsorbed and secreled by the prox
imal tubules to a ml.nor extent, although se
creUon Is higher In rodents compared to hu

mans. Elevated plasma Creatinine Is a 

rellable lndJcator or Impa1ced glomerular fil

traUon or alterations in renal blood flow, but 
severe tubular dysfunction can also lncrease 
plasma creatinine. 

Plasma creat1nloe Is a better marker of glo

merular function than mea, and these two 
measurements are not always simultaneously 
increased or normal (Pr&11K and Grauer, 
1998i Mc:daflle et aI., 2004). For measure
ments of plasma creaUn1ne and urea to 
change, there has to be slgntficant loss of re
nal function (Le., a 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 variation with age (Corman et aI .• 
1986, Ooldateln, 1990). The slgrutlcant Ln· 

crease in urea and creatinJne level In diseased 
horses (Table-2) lndlcated renal damage (Ra

doaUtl et aI., 2007). 

From this study it could be concluded that 
selected blood biochemical indicators are of 
some Importance In the diagnoSIS of arthritis 
In horses. 
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Table 1: Selected cellular parameters in the blood of healthy and diseased 

horses. 

PuameleN Control Oiseased 

HbI<ldLl 13.04 ± 0.57 12.99 ± 0.53 

WBC (xlO'IL) 8.56 ± 1.34 15.30 ± O .58~ 

Neutro~blla (rlO'fL) 5.3 ± 1.23 7.6O ± 1.39" 

Monocy!.es (xlotlL) 1.03 ± 0.03 6.08 ± 1.65· 

Lymphocytes (XlO'/L) 4.33± 0.42 4,66 ± 0,42 

Eoslnophlls (x10'1L) 1.01 ± 0.Q1 1.02 ± 0.02 

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

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

diseased horses 

Parameters Control Di~a9ed 

(n-l0) (noW) 

CKaUL~) 202.6±9.90 212.24 ± 9.20 

AST (lU L1) 275.3±6.60 207.47 ± 14,S-

Creatl.n1ne (~olfl.) 118A:~2.67 160 ± 0.33' 

ALr(ulL) 131.83 ± 29.6 208.64 ± 6.50' 

ALT lUll) 31.9:t 2.61 66.91 :t 5.1 3" 

Gluco5t (mmol L-1) S.6±l.20 9.91 ± 4.87* 

Total Protein (g/dl) 6.8%1.45 7.9 ± 0.48" 

Albumin (gIdD 2.9:tL21 3.3 ± 0.29" 

Urea (mmol1t.) 7.3:tD.52 21.15::t 0.81' 

-Means are significantly different at the level (p50.OS). 
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