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A survey of blood Se and vitamin E concentrations and GSH-Px
and AST activities in breeding mares was conducted on two horse
farms located in different regions. Horses at the farms were Kept on
different feeding regimes. There were no significant differences in
meann blood plasma Se concentrations in the horses on the farms
(73,3 and 72.1 ugll, respectively), although they were fed diets con-
taining different Se concentrations. High correlation coefficients (0.84)
were found between blood GSH-Px activies and plasma Se concentra-
tions in horses at both farms. Horses fed the diet with supplements
rich in vitamin E (Ljubidevo horse farm) had several times higher
plasma vitamin E concentrations (40.4 mg/l} in comparison to horses
fed unsupplemented feed (2.9 mg/l). Plasma AST activities in horses
on both farms were slightly below physiological levels.
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INTRODUCTION

Selenium deficiences in domestic animals have been demonstrated to
occur in parts of the world where soils are low in selenium and most frequently
on farms using locally grown feeds. Analyses have shown that feedstufis of
Serbian origin are low in Se (Mihailovi¢ et al., 1992). Low Se levels in the blood
of horses have been associated with nutritional muscular dystrophy (N. M. D.};
myocardial failure, or "tying-up" syndrome (Dill and Rebhun, 1985), subclinical
hepaticinsufficiency and anumber of reproductive disorders inthe mare includin-
ng pyometritis, repeat breedings and sudden death in foals (Maylin et al., 1980).
Blackmoore et al. (1979) showed that thoroughbreds with unsatisfactory perfor-
mance had low selenium levels.

Se, as an integral component of the enzyme GSH-Px, plays an importannt
role in the prevention of cellular membranes from oxidant damage by toxic lipid
peroxides and hydrogen peroxides (Sunde and Hoekstra, 1980). Caple et al.
(1978) demonstrated a very highly significant correlation between blood GSH-Px
activity and Se concenration in horses Moreover, the enzymic activity is a useful
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indicator of Se status, although relationships between Se status and disease in
farm animals are still far from certain,

This study was carried out to investigate blood Se and vitamin E concentra-
tions and GSH-Px activity of breeding mares on farms Jocated in two regions in
Serbia and held on differennt feeding regimes.

MATERIALS AND METHODS

The two biggest farms (among several in Serbia) were chosen for this
survey of blond Se, vitamin E and GSH-Pe. The farms were located in different
regions and the mares were fed different diets.

Mares (24 Thoroughbred) in Ljubievo, located about 80 km south from
Belgrade, were fed iocal feedstufts (alfalfa hay, and oats). They received daily
supplements of wheat germ (30 g) and vitamin-mineral mixture (Kostovit!, 20-25
gand Muvisel2, 3 g). Mares were treated (i/m) with 20-30 mi of Vitaligram?® monthly.
A month before insemination, the supplement of wheat germ was enhanced to
100 g daily. Mares (10 Thoroughbred and 6 Halfbred) in Be€ej, located about 130
km north from Belgrade, were fed a pelleted diet prepared from local feedstufis
and localy grown oats,

Heparinized blood samples were taken by jugular vein venipuncture from
mares in the middle of March. Whole blood was used for GSH-Px activity
determinationimmediately aiter the collection according to the method of Gunzler
etal. (1978). Plasma samples for Se and «-tocopherol determination were stored
at - 20°C until they were analyzed. Plasma Se content was determined by a
fluorometric method (Lindberg, 1968), using 75Se to count the recovery percen-
ntage in each sample. The content of plasma «-tocopherol was determined by a
fluorometric micro method (Hansen and Warwick, 1966).

RESULTS AND DISCUSSION

Selenium content in feedstuffs. Selenium contents in the oats
were 37.6 1 g/kg (Ljubievo) and 46.9 £ g/kg (Becej); in hay, 53.01g/kg and in the
pelleted feed 95.7 zg/kg (Table 1). The low Se contents found in grain and
roughages is in good agreement with our previous data showinng that feedstufifs
grown in Serbia are poor in Se (Mihailovi¢ et al,, 1992).

1Contained the following armaunts per ka: Vitamin A, 500,000 1U; vitamin £3, 30,000 1U; vitamin E, 500 mg; vitamir K3, 100
mg; vitamin B1, 30 mg; vitamin B2, 200 mg; pantothenic acid, 400 mg; nlcut[nlc acld, 1,200 mg, vltamin B12, 400 ug; cheline chicride,
485,750 mg; CaHPO4 2Ha0), 120 g; NaCl, 50 g; CuS04 5H20, 200 my; FeS04 7H20, 3g; CoS04, 74 mg; ZnS04 7H20), 2,2 g; KIO3,
38 mg; hgi So4 H20, 3.6 g; MgSe4 7H20, 3g.

ontalned the lollowing amounts per kg: Vtamin A, 20,000 lU vlta.rnln Da. 1 000 000 1U; vitamin C,20 g; vitamin B3, 18 g;
vitamin B3, 0.6 g; vitamin E, 5.25 g; vitamin B2, 2.5 g; vi BB.zo I K3, 1.75 g; vitami B1 16g; follc aeld, 0.4 g; vitamin
B12, 7.5 mg; Se, 33 mg.

Conlalned the following amounts per ml of sofution: Yultamin A, 20,000 IU,; vitemin 841, 1 mg; vitamin Bz, 0.1 mg; vitamin
B3, 4 mg; vitamin B, 1 mg; vitamin B7, 1 mg; vitamln Be, 0,04 mg; vntamin 912 0.05 mg; vitamin C, 10 mg;vitamin D2, 20,000 IU;
vitamin D3, 20,000 iU; vitamin E, 10 mg; choline, 4 mg; Lyslne 4 mg; Methicnine, 4 mg; Thyptophan, 0.5 mg.
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Table 1. Selenium conient in feedstuffs (x afka).

Farm Qats Alfalfa hay Pelleted feed
Ljubi¢evo 37.6 53.0 -
Bodej 46.9 - 95.7

Blood Se, GSH-Px, AST and vitamin E. The results for Se, GSH-Px, AST and
vitamin E are shown in Table 2. We determined Se in plasma, but the Se content
of blood plasma and whole blood is about the same (Bergsten et al., 1970). The
plasma Se concentrations of mares orl both farms were below 90.5 ¢ g/1 (89.9 -
90.5 ug/l). Only one mare (Ljubievo) had plasma Se below 50.0 ug/l.

Table 2, Whole blood GSH-Px activity, plasma AST activity, and plasma Se annd e-tocopherol

concentration of mares.
Farm Blood GSH-Px Plasma Se Plasmatocopherol Plasma AST
{ukatfl) {zafl) {ug/l) ({97])]
Ljub&evo 320.6 + 42,6 (24) 73.3+£150(9) 40.4 +.31.9 (9) 2027 + 33.7 (9)
(265.1 + 424.2) {39.9 - 90.5} {5.4 — 82.0) (145 - 255)
Bedei 301.9 +69.4 (16) 721+ 84 () 2.9+ 1.8 (6) 163.5 + 26.7 (8)
(169.7 — 445.5) (58.4 - 86,1} (1.5-6.3) {123 —1886)
P> .05 P> .05 P < .001 P < .05

The categorization of whole blood Se concentrations into ranges that can
be associated with adequate, marginally deficient or deficient conditions in the
horse is not well established (Carmel et al, 1990; Baalsrud and Overnes, 1986;
Gabbedy and Richards, 1570; Schougard et al., 1972; Andersonn et al., 1978;
Higuchi et al., 1989; Willson et al., 1976). For this survey, plasma Se concentra-
tions greater than or equal to 0.1 mg/i were considered adequate; levels less than
0.1 mg/l but above 0.05 mg/l were considered marginally deficient; Se levels
below 0.05 mg/l were considered deficient (Carmel et al., 1990; Baalsrud and
Overnes, 1986). Thus, mares at both farms, except one in LjubiGevo (with a
plasma Se of 39.9 x g/l) were marginally deficient. _uring long.term observation
(two years) we did not register any clinical case of muscular dystrophy in mares
or foals at the farms,

We did not find any significant difference between plasma Se concentra-
tions of mares atthe two farms (73.3 and 72.1 u g/} although they were fed rations
with different cotents of Se (145 pgfkg in Ljubicevo and 71.3 pg/kg in Bedej).
When the plasma Se values are related to the Se content in the ration at the farm
in Bedej, it appears that 721 pgfl plasma corresponds to 71.3 4 g/kg feed. This
indicates that the correlation between blood Se and Sein the feed is close. Similar
resuits were found by Bergsten et al. (1970). However, the Se content of the ration
for mares in Ljubitevo (145 ug/kg) was much higher than the mean piasma Se
level (73.3 1 g/1). The reason for this might be that the Muvisel supplement which
was available for horses at this farm, was not well homogenized inn the ration
and some selenium was lost. Namely, selenium availability im the ration,as fed,
may have been hauer.
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Simitarly to plasma Se concentration, there was no significant difference in
whole blood GSH- Px activities between horses at the two farms (320.6 and 301.9
nkat/l).

In earlier studies a high correlation between whole blood Se and GSH-Px
activity in horses was reported (Caple et al., 1978; Maylin et al., 1980; Roneus,
1987. In the ranges of plasma Se levels from 39.9 to 90.5 x g/l and GSH-Px
activities from 169.7 to 445.5 pkat/l a significant cerrelation between these two
parameters in mares at the two farms was found (Figure 1). Higuchi et al. (1989)
revealed a similar correlation between whole blood GSH-Px activity and plasma
Se level.
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Figure 1. Relationship betweon whole blood GSH-Px activity and plasma selenium concentration.

Plasma AST activites of mares at both farms (202.7 and 163.5 U/l, respec-
tively) were slightly below the physiological level for horses (226-366 U/i (Kaneko,
1989). An increase in serum enzyme activity (AST, CPK and L_ H).was often used
for diagnosis of N. M, _.(Higuchi et al., 1989).

The mean plasma tocopherol level of 6 mares in Bettejwas 2,9 4 1.8 mg/1.
Two mares (33%) had plasma tocopherol below 2,0 mg/l (the level considered
as normal). Higuchi et al. (1889) found low levels of serum tocopherol (below 2.0
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mg/l) in mares of foals affected with N. M. D. We did not register any case of
N. M. D. in foals at this farm, The mean plasma tocopheral level of mares in
Ljubitevo (40.4 + 31 .9/mg/!) was much higher than in mares in Betej. The high
plasmatocopherot level in the mares might be the result of suppiemental vitamin
E. During the last two years at this farm three cases of mares with twins were
registered.

The findings in this study suggest that there is risk of incidence of N. M. D.
in foals on horse farms i Serbia due 1o & deficiency of Se and tocopherof. For
prevention of N. M. D. an adequate supplay of Se and tocopheral should be given
to pregnant mares.
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AKTIVNOST GLUTATION PEROKSIDAZE, KONCENTRACIJE SELENA | VITAMINA E KOD
TREKACIH KONJA U SRBLI

M. MIHAILOVIC V. ILIG | P, LINDBERG

SADRZAJ

Odredivai su aktivhost glutation percksidaze u krvi i koncetracije selena i
vitamina E u plazmi kod kobila u reprodukciji u dve ergele trkadih konja. Za
ispitivanja su odabrane dve najvece ergele u Srbiji locirane u dva razlidita regiona
i drzanim na razli¢itim reZimima ishrane. Kobile u ergeli Ljubi¢evo hranjene su
senom i ovsom lokalnog porekla uz dnevne dodatke pSeniénih klica i vitaminsko
mineralnih smesa (Kostovit i Muvisel). Kobile su jedanput meseéno bile tretirane
(i/m) sa Vitoligamom, Kobile u ergeli Beéej su bile hranjene peletiranom hranom
i ovsom lokalnog porekla. Mada su kobile u ergeli Ljubievo hranjene hranom
koja je sadrzavala znatno veéu koliinu Se (zbog dodatka Muvisela) njihove
koncenacije Se u plazmi i aktivnosti GSH-Px u krvi nisu se znadajno razlikovale
od onih kod kobila u ergeli Becej. Razlog ovome moze biti $to dodatak Muvisela
kobilama u Ljubidevu nije bio dobro homogenizovan u hrani te je ostao
nepojeden. Ustanovljena je signifikantna korelacija izmedu aktivnosti GSH-Px u
punoj krvi i koncentracije selena u kivnoj plazmi kod kobila u obe ergele,
Koncentracije vitamina E u plazmi kobila u ergeli Ljubitevo bile suviSestruko vede
zbog visokog sadraja vitamina E u dodacima hrant (p&enigne klice, Kostovit i
Muvisel) i tretmana sa Vitoligamom (jedanput meseéno). Aktivnost AST u plazmi
u kobila iz obe ergele bie su neznatno ispod fiziclokih vrednosti za konje.



