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IN TR O D U CTIO N

When fattening lambs to higher live weights for m eat production, an accelerated deposition o f  adipose tissue 
been reported in m ature animals (Boykovscki et al., 1982; M arinova et al., 1980). In order to rei*uC*Lort 
maintenance costs for production, as well to  m eet the requirem ents for animal health, a num ber o f  authors 
a reduction o f  fat by modifying the feeding and incorporating phenethanolamines. In this respect, both clen 
and cimaterol have been unanimously observed to exert a greater effect in sheep (Baker et al., 1984; Be61111 
etal., 1986).

The p resen t investigation w as a part o f a study o f  clenbuterol effects on both feeding efficiency, c j 
com position, m eat quality and fats in sheep. The objective w as to establish its effect on both bio & 
characteristics o f  m uscle cells and m eat perform ance depending on the feeding level in lambs.

M ATERIAL A N D  M ETHODS

a AThree experiments were carried out on 66 m ale lam bs subjected to different dietary energy (6.0; 5.1 ana ^  
o f  diet) and protein (200; 200 and 140g/kg o f  diet) feeding levels. U pon reaching 27kg o f  live weight, lam s 
each  experim en t w ere divided in to both control and two experimental groups, the later treatments r j 
C lenbuterol a lOmg/kg diet for 42 days. Both control and the first experimental group w ere s*aUf \ . terol 
immediately after treating and the second experim ental groups after seven days, following the period clen 
w as elim inated from  the diet.

Dissection o f  the left half o f  the carcass was carried out 24 hours post-m ortem , tissues, including the m.longisŜ  ̂  
dorsi (LD) and m.semimembranosus (SM) w ere separated and measured. H istochemical analysis w as earn 
cro ss  serial cuts at -25 °C, 16mm slices w ere analyzed for colour and succinatedehydrogenase’ ^  
glycero-phosphatdehydrogenase (16) and m yiofibralar A TP-ase activity (17). For grading the m uscle ft ’ jg 
nomenclature o f Peter et al. (1972) has been used. Diameters o f  m uscle cells, defined as the m ean o f  measUJ, on an 
o f  each 100 o f  both FG and Fog types and each 50 o f  five fields o f  vision. Protein content w as deternun 
average m eat sam ple o f  m.LD using the Kieldhal method.

RESULTS A N D  D ISCU SSIO N

, ■ size 8 ^
Results obtained in fattening lambs with clenbuterol supplem ent have shown that its effect on both tne ^jgh 
m etabo lic  type o f m uscle fibres is influenced by feeding level (Table 1). Experim ental lambs, fed ° n ¡,<J
energy-protein diet have been observed to display larger sized m uscle cells in all three m etabolic types- ^
FoG fibres w ere also influenced to a great extent, whereby differences w ere seen to  be significant at P ^  0a» 
for So-fibres at P O .0 1 . Sim ilar results have also been obtained and observed in treated lam bs fatten .
m oderate energy-protein diet. Although less obvious, differences in the diam eter o f  fast fibre type m usde® ¡¡i
rnntml Animals wptp sianifir.ant at P<0 01 Pertain deviations evist in slow oviHative fibres where Qu^cl

with

control animals w ere significant at P O .0 1. Certain deviations exist in slow oxidative fibres w here 
their size are not significant Clenbuterol supplement to low energy-protein diet animals appears to ex 
effects on the size o f  FoG fibres (P<0.01) only. Slaughtering lam bs one week after stopping their
treatm ents in all three experim ents showed that it is hard to accept a presence o f  a residual effect on tn 
m uscle cells.

C lenbuterol effects on the proportion o f  single m etabolic type o f  fibres also depends on the feeding leve^
The
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Pq ?  energy.protein feeding had the effect o f  reducing the percentage content o f  So fibres and increasing the o f  
. 'ores. Differences betw een control and experimental groups for these traits in the first experim ent are 

'cant by a greater degree com pared to those in the second experiment.

^  f ly in g  the mode o f action and the effect o f 13-agonists on m uscle tissue, m ost o f  authors report a greater m eat 
"Uantity'
U.^6) and Beermann et al. (1987), would be due to the increase o f protein synthesis, and also as discussed by
Qq %  in treated animals. A  hypertrophy o f m uscle cells has been observed, which, according to  M altin et al. 
jq . ) a"d  Beermann et al. (1987), would be due to the increase o f protein synthesis, and also as discussed by 
th^uge/ al. (1985) and R eeds et al. ( 1986) to the inhibition o f  its breakdown. The results relating to modifying

^m8le metabolic types o f fibres are controversial. Results obtained by us in both experim ents II and III com pare 
those o f Hamby et al. (1986) and Coleman et al. (1986), establishing an increased cross surface o f  II type 

cal'"0 ®*res only and a decrease o f  oxidative type. Beermann et al. (1985) and B erge et al. (1991) report that 
h,. es‘treated on 13-agonists have an increasing size o f all fibre types, this being m ore lim ited for type II than for 
feed' muscle fibres. Clenbuterol effects on the size o f  m uscle cells, in  this study, seem s to  be influenced by the 
^ ”8 level, data of the first experiment being in contrast to those o f the last authors. On treating different animals 
^  A gon ists , researchers also report changes in the part o f fibres affecting flavour o f  glucolytic type muscles 
first86 e la l’’ 1991; K im  et a l , 1987). A s established earlier in our lab, a greater part o f  FG fibres, mainly in the 
4  ^  sec°nd  experim ent, confirm s the results o f Hamby et al. (1986) for sheep treated with Clenbuterol. 
h y n e r t to rePort> glycolysis used by m uscles to  a greater extent is an indicator for a greater part and 
^ ° P h y  of n  fibres type. W illem an (1987) also finds that treating w ith an 13-agonists increases the capacity o f 

c e to metabolizing glucogen.

Car«

Cl,

Cass P roposition  when using 13-agonists

McEnUtero1 effects 'n  the current study did not differ from those o f  other authors (Koohm araie et al., 1991; 
'8°tt et a l, 1989; W illiam, 1987). A reduced content o f both subcutaneous-, inter- and intram uscular fatsand

®hinH mcreased dressing percentage o f  animals in that study, w as reported, and is consistent with our findings 
carc darSlCa etal'' 1991). In both high and moderate energy-protein feeding, clenbuterol supplem ent increases the 

Weight and significantly im proves the meat/bones ratio (Table 2). Lower carcass weight and lower 
carc o f meat content have been established in experimental groups fed on energy-protein diets. A  reduced 
cont^Ss ,Weight in calves treated with clenbuterol has been reported by M iller et al. (1988). Analysis o f  protein 
$eCo n,1 m a common m eat sam ple and in m.LD show higher values in experim ental lam bs for both the first and 

exPeriments (P<0.01, 0.05). In the same experimental group the authors have seen significantly larger 
andheight o f m.LD, as well as for the m.SM weight (P<0.01-0.025) and (P O .O l) . Increased m .LD surface 

1 % ^ in this study is significantly less than that reported by other authors (Baker et a l,  1984; Hamby et a l, 
(19 ’^°ohmaraie etal., 1991). A ccording to Beermann et a l, (1987), Kim et a l,  (1987) and Koohmarie et al., 
gr0, X t h a tlVn, -  increased deposition o f  m uscle tissue through 13-agonists is connected w ith the change in m uscle 

means o f  increasing the m uscle cells, RN A  and protein content, w ithout increasing the D N A  content.

l é s i o n

e t

> d e
1 effect showed on both the size and metabolic type o f m uscle cells and m eat quantity in carcass. These

i ̂ P e n d s  on the feeding level in lambs. In treated animals, w ith increasing energy and protein in the diet, 
f i b r ^  of F°G  and FG m uscle fibres increase at a greater significance rate, as well as the proportion ratio o f  FG 
•beat o'1 m/° n8‘ssimus dorsi. In the sam e animals, both increases in the percentage o f  carcass yield and improved 

Ua ,ty characteristics o f  m.longissimus dorsi and m.semimembranosus have been established.
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