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ABSTRACT

This study was aimed to investigate that training of horses is related with the activity of superoxide
dismutase (SOD) in erythrocyte of racing horses. The SOD activity was assayed from erythrocyte of six
Thoroubred horses having final stage of training, about 21 month-old, 474~509 kg body weight for race
trainig. During 7 weeks of training period from 24th Sep. to 6th Nov, horses were bled very carefully 4
times at 1st Oct, 16th Oct, 30th Oct. and 6th Nov. As the training period passed, erythrocyte of the
horses have gradually increased the MnSOD activity (p<0.05) and lowered the CuzZnSOD activity. The
plasma ceruloplasmin and peroxidase activities, and lactate levels were reduced gradually while peroxide
and glucose levels gradually increased. The calculated oxygen consumption (Eaton, 1995) for training of
horses were linearly related with the MnSOD activity (r=0.650, n=32) but negatively with CuzZnSOD
activity in erythrocyte and lactate levels (r=—349, n=32) in plasma. Also, peroxide levels in plasma of
horses had positive relation with the MnSOD activity in erythrocyte (r=0.616, n=48).

In conclusions, as the training is progressed, the raised MnSOD activity in erythrocytes and peroxide
levels in plasma indicated balances between oxidant and antioxidants for the protection from ROS during
race of horses. The results showed that the MnSOD activity in erythrocyte and peroxide levels in plasma
may be used as marker for the intensity of training racing horses.

(Key words : Manganese superoxide dismutase (MnSOD), Plasma peroxide, Training horses)
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horses and variation of the MnSOD and CuZnSOD

activities in erythrocyte cytosols among 4 assay of individual horses during training

period
ID Birth Sex Age BW MnSOD CuznSOD

Year-Month Month kg U/mg U/mg
A 2001-04 Male 21 474 26.9+11.3(42) 3.3+2.4(73)
F 2001-04 Male 21 479 23.1+ 7.6(33) 2.7£1.2(44)
H 2001-04 Male 21 498 27.0+ 8.7(32) 3.442.9(85)
M 2001-05 Male 21 475 27.8+16.2(58) 3.9£2.0(51)
0] 2001-04 Male 21 509 22.4+ 3.7(17) 5.9+3.6(61)
P 2001-04 Male 21 488 25.8+ 9.5(37) 3.9£1.7(44)

Values are meantstandard deviation (coefficient of variance) of 4 assay. Blood of horses was taken 4 times at
1st Oct., 16th Oct., 30th Oct. and 6th Nov. from 24th Sep. to 6th Nov of physical training period for race.

ID : Identification of individual horses.

BW : Body weight

MnSOD : Manganese superoxide dismutase, CuZnSOD : Copper zinc superoxide dismutase
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Table 2. Activity of MnSOD and Cu/ZnSOD in erythrocyte cytosols and ceruloplasmin in
plasma of horses during physical exercise for race

Period First Second Third Fourth Pp\é?ilggs
MnSOD U/mg 180+55° 201+ 52° 300+ 85 339+ 75 0.005
CuZnSOD U/mg 6.6+ 2.4° 40+ 1.7 15+ 05° 3.3+ 1.1° 0.0003
Cp nmol/mL 40.1+86®  53.7+180°  43.1+125° 30.7+13.0° 0.09

Values are mean + standard deviations of 6 horses. Blood of horses was taken 4 times at 1st Oct. (First), 16th
Oct (Second), 30th Oct (Third). and 6th Nov (Fourth). from 24th Sep. to 6th Nov of physical training period for race.

Cp : Ceruloplasmin

¥ Means within a raw with no common superscript differ significantly at p<0.05.

Table 3. Peroxidase activity, and levels of total peroxide, glucose and lactate in plasma of
horses during physical exercise for race

Period First Second Third Fourth Pp\;a;liggs
Peroxidase mu/mL 31.2 +18.1° 86.7 #542° 27.2 #19.0° 215 + 84 0.01
Total Peroxide ug/mL 515 +18.4° 50.8 +225° 985 +22.8°  140.7 +42.0° 0.0001
Glucose mg/dL 700 £ 59° 805 + 91" 86.0 +13.7* 880 +12.7°  0.06

Lactate mmol/L 157+ 0.26%

1.68+ 0.17°

140+ 028° 127+ 027° 008

Values are mean + standard deviations of 6 horses. Blood of horses was taken 4 times at 1st Oct.,

16th Oct.,

30th Oct. and 6th Nov. from 24th Sep. to 6th Nov of physical training period for race.
#b: Means within a raw with no common superscript differ significantly at p<0.05.
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Table 4. Estimated value of increased oxygen consumption due to exercises at bleeding
day of horses during physical training period for race

Horses Period

First Second Third Fourth

ID BW Speed D (o)} Speed D 0, Speed D O, Speed D (o)}

ms m Lx10° ms m Lx10° mis m Lx100 m/s m Lx10°

A 474 367 4000 91  3.67 5000 114 3.67 4000 206 3.67 4000 206
8.0 2000 8.0 2000 8.0 2000

F 479 367 4000 150 367 5000 92 367 4000 208 3.67 4000 266
8.0 1000 8.0 2000 8.0 3000

H 498 3.67 4000 216 367 4000 96 367 4000 216 3.67 4000 276
8.0 2000 8.0 2000 8.0 3000

M 475 3.67 4000 149 367 5000 92 3.67 4000 206 3.67 4000 264
8.0 2000 8.0 2000 8.0 3000

O 509 Rest - — Grazing — — 3.67 4000 221 Rest — -

P 4838 167 3000 32 Rest — - Grazing — — 1.67 3000 32

Oxygen (O) intake during physical training of the horses was estimated by the regression equation between speed
(m/s) and O, consumption of horses during physical training: m/s=0.076 (mL - kg~". m™") +0.003 (Eaton, 1995).
ID : Identification of horses. D: Distance. m/s: meter/second. L : liter Blood of horses was taken 4 times at 1st

Oct.,
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