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1. Introduction

Tying-up syndrome is the most common muscle dis-
order in training horses. We focused on both the
strong antioxidant effect of astaxanthin and the en-
hancement of muscle fatty-acid oxidation of L-carni-
tine. The effects of dietary administration of
astaxanthin and L-carnitine supplement on serum
markers of exercise-induced muscle damage and the
onset of tying-up syndrome in training horses were
investigated.

2. Materials and Methods

A supplement group (n � 31) received daily supple-
mentation with astaxanthin (75 mg) and L-carnitine
(3000 mg) for 8 weeks; a control group (n � 32)
received no supplementation. Blood samples were
collected after exercise training before supplemen-
tation and 3 days and 8 weeks after starting supple-

mentation. The symptoms of tying-up syndrome in
both groups were retrospectively evaluated.

3. Results

Within the control group, creatine kinase activity at
8 weeks was significantly increased compared with 3
days; no significant change was observed in the sup-
plement group. After 8 weeks, creatine kinase ac-
tivity in the supplement group was significantly
lower than that in the control group; lactate dehy-
drogenase-5 also tended to be lower in the supple-
ment group. The incidence of tying-up syndrome in
the supplement group was significantly lower than
that in the control group.

4. Discussion

Continuous dietary administration of astaxanthin
and L-carnitine attenuates exercise-induced muscle
damage and prevents the onset of tying-up syn-
drome in Thoroughbred horses.
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