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Abstract 
The effects o f  chronic clenbuterol (CLB) administration on glycolytic and anaerobic enzyme 
activities in fast-twitch muscle were studied in young (10-week-old) and middle-aged (32- 
week-old) male Wistar rats. Rats of the treated groups were fed a diet containing 2 mglKg 
clenbuterol hydrochloride continuously for I week, followed by a intermittent protocol (2- 
day-on 1 2-day -off) for following 25 days. The CLB treatment significantly increased body 
weight in both young and middle-aged rats (P<0.05). The weight of PL muscle was signifi- 
cantly increased by 37% and 32%, respectively, in young and middle-aged rats after the 
treatment (P<0.05). The phosphofructokinase (PFK) activity tended to increase in young rats 
(by 9%) and to decrease in middle-aged rats (by 13%) after the CLB treatment. However, the 
differences were not significant. The CLB treatment significantly decreased the lactate dehy- 
drogenase (LDH) activity by 13% in middle-aged rats (P<0.05). I n  young rats, however, the 
LDH activity did not change after the treatment. The LDWPFK ratio, provides an index of 
the relative capacity of aerobic glycolysis, did not change after the CLB treatment either 
young or middle-aged rats. These results suggest that a decrease En anaerobic capacity in 
fast-twitch muscle is observed predominantly in middle-aged rats after chronic CLB treat- 
ment. The muscle hypertrophy caused by the CLB without improving glycolytic and anaero- 
bic capacity may reduce the anaerobic performance in fast-twitch skeletal muscle. 
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The Oz-agonicts are widely used as bronchodilators 
for the prevention and treatment of symptoms of 
exercise-induced asthma. Clenbuterol (CLB) is a f12- 
adrenergic agonist known to produce hypertrophy in 
both sketetal and cardiac muscles in a number of 
species [4,7, F 0,121. The muscle hypertrophy caused 
by the CLB treatment increased both twitch and 
tetanic forces, and reduced the duration o f  twitch 
contraction time En normal (C57BL110) and dys- 
trophic (mdx) mice 171. In contrast, the CLB admin- 
istration reduced an aerobic exercise performance, 
identified as a reduction in running time to exhaus- 
tion in ICR mice [9], and as a reduction in running 
activity in voluntary running wheels in rndx mice [ 6 ] .  
A reduction in oxidative enzyme (succinate dehy- 
drogenase and 0-hydroxyacyl-CoA dehydrogenase) 
activities 1153 and no change in muscle capillarity 
[I61 after the CLB treatment may also reduce an 
aerobic performance in rats. It is therefore postulat- 

ed that the muscle hypertrophy induced by the CLB 
treatment improves an anaerobic rather than aerobic 
performance if activities of glycolytic and anaerobic 
enzymes are increased after the treatment. 

Dodd et a1 (1996) reported that the CLB treat- 
ment for 14 days significantly increased the phos- 
phofructokinase (PFK) activity in the slow-twitch 
soleus (SOL) muscle, but not in the fast-twitch 
plantaris (PL) muscle [ S ] .  After 5-week CLB treat- 
ment, the lactate dehydrogenase (LDH) activity was 
significantly increased in the SOL but not in the 
fast-twitch extensor digitoum longus muscle in 
young mice [IS]. 

When the CLB is administered, a marked re- 
sponse is obtained within 1-2 weeks [1,14]. After 
several weeks of continuous treatment, the response 
is attenuated, presumably by a downregulation of 
the adrenoreceptors [17]. The intermittent adminis- 
tration could prevent an attenuation of the response 












