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ABSTRACT

Strangles disease which was caused by Streptococcusequi is one of the common infectious diseases among horses
that annually affect many horses in different regions. Role of elements such as zinc, copper and selenium in the
immune system and antioxidant activity in horses has been distinctly determined. The objective of this study was to
evaluate the serum profile of zinc, copper, ceruloplasmin and selenium in horses with Srangles and to compare
these values with healthy horses. 21 horses with Srangles based on clinical signs and laboratory-based experiments
(culture from respiratory secretions and fluids draining lymph nodes) was identified from horse clubs around
Tabriz-Iran and after taking a complete history of each horse, blood samples were obtained from jugular vein and
after clotting, serum was separated. Smultaneously, blood samples of 18 healthy horses were taken. Mean
concentrations of zinc of serum in Strangles affected horses were significantly lesser than control group (P=0.001).
mean concentrations of copper and ceruloplasmin of serum of Srangles affected horses were more than healthy
horses, this increase was NOT sdignificant in the case of copper but was significant in the case of
ceruloplasmin(P=0.547 and P=0.002, respectively).Mean concentrations of selenium was similar to zinc and
suggested significant decrease in horses with Srangles (P=0.003). In the group of sick horses we observed increase
in serum copper with increase in ceruloplasmin and this correlation was significant (P=0.002 and r=0.938) but, in
the group of healthy horses this increase was NOT significant. Mean of any of the measured parameters between the
different age groups showed no significant difference in the patient group and there was not any correlation
between age of sick horses and mean concentrations of above elements. The eventual result is that in horses with
Srangles mean serum values of zinc and selenium is reduced and ceruloplasmin as a inflammatory factor is
amplificated and in treatment of these animals injection of supplemental components with zinc and selenium is
recommended.
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INTRODUCTION

Strangles is an acute illness caused by infecgant, Streptococcus equi. Acute inflammation qfarpespiratory
tract and purulent lymph nodes are some of its adtaristics. The distribution of this disease isversally,

however, decrease in number of horses and advantestment methods made this disease less signifin most
countries. Virulence of the disease had been obddrvmilitary stables and stables of draft hoteas nowadays is
reduced. Now, small outbreaks can be seen in raeborace horses and horse-riding schools [1&8]sétive agent
is present in nasal discharge and pus of boilsy @oises are susceptible to this disease and glthiney might be
infected at any age but are more sensitive at3 years. The disease may occur at any season ge#rebut the
cold weather and wet conditions are more likelyref@bcoccus equi is relatively resistant in envinemtal

conditions; in this regard indirect transfer indafious stables even after one month can be aati#dp Infection of
nasal and pharyngeal mucos, acute inflammationoserand pharynx and infiltration of the microbelyimph
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nodes cause suppurate them and might create pufaténn different organs such as kidneys, bréier, spleen
and joints[4-6]. Infections of upper respiratorgdt coincide with purulent nasal discharge andirgeld lymph
nodes of the throat are the characteristic of gteem In initial stages of the disease these symgttan be confused
with rhinitis, viral pneumonia, viral arthritis aridacheitis but in mentioned disorders lymph noeelargement is
not as much as in strangles [7,8]. The role ofréeta and vitamin E as an antioxidant is traditibnabnsidered
and supplemental selenium may have a protectiveinohnimals. Zinc is a trace element for anima#t must be
supplied through diet. The role of this elemensiructure of several enzymes like lipase, supesxidmotase,
alkaline phosphatase and etc, is very importaritOJ9,Role of zinc in the conservation of the insutholecule,
Kreateogenesis, protection from effects of strpemyent degeneration of the testis, strengthengritrine system,
enhancement of fertility in animals and etc, igidetly considered [11-15]. Also, the role of copje superoxide
desmotase and cytochrome oxidase activity, syrgtedsinyelin and cutaneous pigments and keratimnatas been
demonstrated [16-18]. These three elements hawéfisant role in luster of the outer coating ancesgth of the
hoof. It seems that in this condition (Stranglesgduse of in appetence, serum levels of this elemidrbe faced
with deficiency [11,13]. This study was carried dat evaluate serum levels of zinc, copper and g@ierin
Strangles affected horses and to compare thesesvalith healthy horses.

MATERIALS AND METHODS

This study was on 21 horses with Strangles in egaasclubs around Tabriz in one year (DecemberO1&9
December 1391). Sickness of horses was confirmedlipical and laboratory signs (culture from respory
secretions and fluids draining lymph nodes). Ategting a complete history of each horse, blood $esnprere
obtained from jugular vein and after clotting, sarwas separated. Simultaneously, blood samples3 dfehlthy
horses with exactly the same age, ration and mamagiewere taken. In serum samples, levels of sgiencopper
and zinc were measured by atomic absorption andlaasmin levels were measured by spectrophotanaete
Sunderman and Nomoto biochemical method.

Methods of statistical analysis

For data analysis we used SPSS software and farotmparison of means between two groups Ttest wed. un
order to compare age groups ANOVA statistical métivas used and Correlation method was used tondieker
relationships between parameters.

RESULTS
Mean serum zinc levels in the group of horses Bittangles (21 horses) were 84.98 + 1.15 ug/dl ancbntrol

group (18 horses) were 93.00 + 1.27 pg/dl and ifferdnce of means between the two groups was fiigni
(P=0.001)(table 1 and figure 1).
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Figure 1: Mean serum zinc leves in Strangles affeetl horses and healthy horses
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Mean serum copper levels in the group of horses V@trangles was in significantly more than control
group(P=0.547). These values were 74.45 + jidg/@l and 73.13 £ 1.26)/dl, respectively(table 1 and figure 2).
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Figure 2: Mean serum copper levels in Strangles a&tted horses and healthy horses

Mean serum ceruloplasmin levels increased in hosssStrangles, so that the value in horses withrgjles was
66.21 + 2.34 mg/dl and in control group was 49.32.93 mg/dl. This increase was Not statisticallgngficant
(P=0.002)(table 1 and figure 3).

70.00+

65.00

60.004

Mean seroloplasmin

55.004

50.004

T
patient healthy
group
Error Bars: +-2 SE

Figure 3: Mean serumceruloplasmin levels in Strangls affected horses and healthy horses

Mean serum selenium levels in patient horses wds8b2+ 2.22 ng/l and in the control group was 234t 1.99
ng/l. Difference of means of serum selenium levas statistically significant(P=0.003) (table 1 digdire 4).

69
Scholars Research Library



Ali Hassanpouret al Euro J Zool Res,, 2013, 2 (5):67-74

140.00

135.00+

130,00+

Mean selenium

125.00

120.00

patlient heallthy
group
Error Bars: +- 2 SE
Figure 4: Mean serum selenium levels between grougf patients and control group

Table 1: Comparison of mean serum zinc, copper, caloplasmin and selenium in horses with Strangles ahcontrol group

Serum Standard

parameter group number mean deviation P value
. Patient 21 84.98 1.15
Zinc{ug/di) healthy 18 93.00  1.27 0.001
Patient 21 74.45 1.76
copperug/d) ooy 18 7313 126 0947
ceruloplasmin  Patient 21 66.21 2.34 0.002
(mgy/dl) healthy 18 49.37 2.93 :
(ng/selenium Patient 21 124.85 2.22 0.003

healthy 18 134.21 1.99

In examining the correlation between serum coppet eeruloplasmin in horses with Strangles, thid faas
determined that a significant relationship exi$tse increase in serum copper coincides with cefasopin increase
(P=0.002 and r=0.938). In the control group, withigcrease in serum copper levels, ceruloplasnireased, but
this increase and correlation was not statisticgitiyificant (P=0.166 and r=0.367).

Table 2: correlation between serum copper and ceraplasmin in patient and control groups

group  Mean serum copper Mean serum ceruloplasmin  Qeelation coefficient P value
Patient 74.45+1.76 66.21+2.34 0.938 0.002
control 73.13+1.26 49.37+2.93 0.367 0.166

Horses with Strangles were at three age groupsydas (n=8), 4-6years (n=9) and more than 9 y@er4). Mean
serum zinc levels in mentioned groups were 84.4132.9/dl, 86.33+1.47 pg/dl , 83.12+3.39 pg/dl, extjyely.
The difference of means between these three gneapsNOT significant (P=0.581) (table 3 and figuje 5
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Figure 5: Mean serum zinc levels in horses with Sangles in different age groups

Mean serum copper levels among different age gronpshe Strangles affected group showed no siganitic
changes (P=0.228). These means in 1-3 years grasyW83+1.56 pg/dl, in 4-6 years group was 76.%2:gg/dl
and in more than 6 years group was 76.89+2.83 |{@klle 3 and figure 6).
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Figure6: mean serum copper levels in horses with @ingles in different age groups

In horses with Strangles mean serum ceruloplaseield among different age groups were 66.62+1.2/limg
62.04+1.82 mg/dl and 67.51+2.58 mg/dl, respectivélyese differences in means among different agepg was
NOT significant (P=0.122)(table 3 and figure 7).
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Figure7: mean serum ceruloplasmin levels in horsesgith Strangles at at different age groups

In Strangles affected horses mean serum selenivetslén three age groups were 125.82+3.46 ng/l,9913.37
ng/dl and 129.36+5.83 ng/dl, respectively. Differerof means among groups was Not significant (PE8)(table 3
and figure 8).
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Figure8: mean serum selenium levels in horses wiBtrangles in different age groups

72
Scholars Research Library



Ali Hassanpouret al Euro J Zool Res,, 2013, 2 (5):67-74

Table3: Comparison of mean serum zinc, copper, celoplasmin, and selenium in horses with Strangles sociated by different age
groups

serum parameters Age group Number Mean Standard deviation P value

1-3years 8 84.41 2.03

zinc(ug/dl) 4-6years 9 86.33 1.47 0.581
>6years 4 83.12 3.39
1-3years 8 70.83 1.56

copper(ug/dl) 4-6years 9 76.57 3.62 0.228
>6years 4 76.89 2.83

ceruloplasmin 1-3years 8 66.62 1.27

(ma/d) 4-6years 9 62.04 1.82 0.122
>6years 4 67.51 2.58
1-3years 8 125.82 3.46

seleniun(ng/l) 4-6years 9 121.99 3.37 0.478
>6years 4 129.36 5.83

DISCUSSION

Based on the results of the experiments it was shihwat serum zinc and selenium levels decreasesangnm
ceruloplasmin levels increase in Strangles. In shisly it is determined that mean serum zinc leielsorses with
Strangles is significantly lesser than healthy &sré?=0.001). Mean serum copper levels showed grofisant
changes in this experiment. In this study it wasnfb that ceruloplasmin as an acute phase inflammat@tein
increases in horses with Strangles (P=0.002). mstudy, serum levels of zinc were reduced but igaificant
changes was seen in copper levels. In a study ifebanfected with equine herpes virus type | measls of
serum zinc and copper decreased in compare withaldrorses but there was an increase in serumeaxafs. And
there were no significant changes in serum coletiivéen two groups [19]. Serum copper levels ingpasi with
liver fibrosis caused by hepatitis B virus haverbegported more than in normal subjects [20,21H Also has been
reported in patients with AIDS [15,22]. In calve#lwpneumonia a decrease in serum zinc and coppetsl has
been suggested [18]. The results of our study @amsistent with the mentioned studies to some extent

In one study diets of pregnant mare's supplemewidd supplements containing copper, zinc, iron, gaarese,
cobalt, iodine and selenium which caused an inectédood levels of these elements and subsequiertiyased
concentration of these elements in milk. In thigdg it was found that foals born also have higluselevels of
iron, zinc, copper and cobalt [23]. In a surveyirdectious disease in the Brazilian water buffatsum copper,
phosphorus, cobalt and zinc were measured and raficégt increase in serum copper and zinc has been
reported[24]. In the group of infected horses acréase in serum ceruloplasmin levels was coinciith an
increase in serum copper levels and this was diymsind significant correlation(P=0.002 and r=@P3But in the
group of healthy horses this correlation was nghificant (P=0.166 and r=0.367). In a study of tieavly born
foals, serum ceruloplasmin levels was 17+0.8 maydl in seventeen months old foals it was 43.7+g8nh Mean
serum zinc levels in the mentioned times was 732itl1g/dl and 38.315.9 pg/dl, respectively[25]this study it
was found that selenium levels in horses with $flemis significantly lower than in healthy horg€s=0.003).
Antioxidant actions of selenium are apparently obsi and it seems that in Strangles disease beocuwsédative
agent's use of this element will be more than uss@a serum levels of this element are reducedaamntal may
requires selenium as an antioxidant in supportinegapy. In the groups of patient horses based endmnges in
the mean serum levels were not significant for ahthe parameters. Age of infected animals in angkan serum
zinc, copper, selenium, and ceruloplasmin was aosiclerably important.

In conclusion that serum levels of zinc and selenidecrease in horses with Strangles and mean afmser
ceruloplasmin increases as an inflammatory agentréatment of these animals injection of suppleaent
components with zinc and selenium is recommended.
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