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INTRODUCTION

When fattening lambs to higher live weights for meat production, an accelerated deposition of adipose tissue b2
been reported in mature animals (Boykovscki et al., 1982; Marinova et al., 1980). In order to reduce
maintenance costs for production, as well to meet the requirements for animal health, a number of authors ercl
a reduction of fat by modifying the feeding and incorporating phenethanolamines. In this respect, both clenbut
and cimaterol have been unanimously observed to exert a greater effect in sheep (Baker et al., 1984; Beer™®
etal., 1986).

The present investigation was a part of a study of clenbuterol effects on both feeding efficiency, carc‘:gs
composition, meat quality and fats in sheep. The objective was to establish its effect on both biolog"
characteristics of muscle cells and meat performance depending on the feeding level in lambs.

MATERIAL AND METHODS

Three experiments were carried out on 66 male lambs subjected to different dietary energy (6.0; 5.1 and 4'3M£$
of diet) and protein (200; 200 and 140g/kg of diet) feeding levels. Upon reaching 27kg of live weight, lamb$ ived
each experiment were divided in to both control and two experimental groups, the later treatments ot
Clenbuterol a 10mg/kg diet for 42 days. Both control and the first experimental group were slau
immediately after treating and the second experimental groups after seven days, following the period

was eliminated from the diet.
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Dissection of the left half of the carcass was carried out 24 hours post-mortem, tissues, including the m-long’f:(ling:n
dorsi (LD) and m.semimembranosus (SM) were separated and measured. Histochemical analysis was canie
cross serial cuts at -25°C, 16mm slices were analyzed for colour and succinatedehydr Oge“ases’ the
glycero-phosphatdehydrogenase (16) and myiofibralar ATP-ase activity (17). For grading the muscle i ’en
nomenclature of Peter et al. (1972) has been used. Diameters of muscle cells, defined as the mean of mea?“Iem an

of each 100 of both FG and Fog types and each 50 of five fields of vision. Protein content was determi!
average meat sample of m.LD using the Kieldhal method.

RESULTS AND DISCUSSION

. and
Results obtained in fattening lambs with clenbuterol supplement have shown that its effect on both the Slzeh?:]-l
metabolic type of muscle fibres is influenced by feeding level (Table 1). Experimental lambs, fed on aGand
energy-protein diet have been observed to display larger sized muscle cells in all three metabolic tyPeS: ° = qd
FoG fibres were also influenced to a great extent, whereby differences were seen to be significant at P ed ond
for So-fibres at P<0.01. Similar results have also been obtained and observed in treated lambs fattc? swith
moderate energy-protein diet. Although less obvious, differences in the diameter of fast fibre type musc ’ ces i
control animals were significant at P<0.01. Certain deviations exist in slow oxidative fibres where dlﬁ'e,rcn. cant
their size are not significant. Clenbuterol supplement to low energy-protein diet animals appears to exert S'gjt’:;efol
effects on the size of FoG fibres (P<0.01) only. Slaughtering lambs one week after stopping their clend’ e of
treatments in all three experiments showed that it is hard to accept a presence of a residual effect on :

muscle cells.
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Clenbuterol effects on the proportion of single metabolic type of fibres also depends on the feeding e
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}anher energy-protein feeding had the effect of reducing the percentage content of So fibres and increasing the of

Si gnif;l_bres. Differences between control and experimental groups for these traits in the first experiment are

I°ant by a greater degree compared to those in the second experiment.
qolilStudymg the mode of action and the effect of B-agonists on muscle tissue, most of authors report a greater meat
(I;m“y In treated animals. A hypertrophy of muscle cells has been observed, which, according to Maltm etal.
8.6) and Beermann e al. (1987), would be due to the increase of protein synthesis, and also as discussed by
asfng el al. (1985) and Reeds et al. (1986) to the inhibition of its breakdown. The results relating to modifying
Wm:mgle metabolic types of fibres are controversial. Results obtained by us in both experiments II and III compare
h th(.’se of Hamby e al. (1986) and Coleman et al. (1986), establishing an increased cross surface of II type
calvc:]yt’c fibres only and a decrease of oxidative type. Beermann et al. (1.985). and Bergg ef al. (1991) report that
S treated on B3-agonists have an increasing size of all fibre types, this being more limited for type II than for
f . I Mmuscle fibres. Clenbuterol effects on the size of muscle cells, in this study, seems to 'be in_ﬂuenced by the
Wi 8 level, data of the first experiment being in contrast to those of the last gulhors. On treating dﬁerent animals
*agonists, researchers also report changes in the part of fibres affecting flavour of glucolytic typf: mgscles
ﬁrstge €lal., 1991; Kim et al., 1987). As established earlier in our lab, a greater part of FG ﬁbrc?s, mainly in the
an. second experiment, confirms the results of Hamby et al. (1986) for sheep treated with Clenbuterol.
rdmg to this report, glycolysis used by muscles to a greater extent is an indicator for a greater part and
Phy of 11 fibres type. Willeman (1987) also finds that treating with an B-agonists increases the capacity of

Iy
Scle to metabolizing glucogen.

Casg Composition when using B-agonists

@
l:gﬁpteml effects in the current study did not differ from those of other authors_ (Koohmgraie et al., 1991;
anq lgon et al., 1989; William, 1987). A reduced content of both subcutaneousf, mter-. and mt‘ramuscular.fats
(Sh o 1CTeased dressing percentage of animals in that study, was reported, and is consistent w1th.our findings
Care etal., 1991). In both high and moderate energy-protein feeding, clenbuterol supplemept increases the
%S Weight and significantly improves the meat/bones ratio (Table 2). Lower carcass weight and lower
carCaStage 9f meat content have been established in experimental groups fgd on energy-protein diet§. A reduogd
%ntems Weight in calves treated with clenbuterol has been reported py Mllgr et al. (1988). Analysis of protein
Secong ' a common meat sample and in m.LD show higher values in experimental lambs for. bo_th the first and
Srfae ®Xperiments (P<0.01, 0.05). In the same experimental group the authors have seen significantly larger
Obge anc_l Weight of m.LD, as well as for the m.SM weight (P<0.01-0.025) and (P<0.01). Increased m.LD surface
19g6. ©d in this study is significantly less than that reported by other authors (Baker et al., 1984, Hamby etal.,
(199’}) %ohmaraie ef al., 1991). According to Beermann et al., (1937), Klm etal, (1987) and Koohmgne etal.,
e that increased deposition of muscle tissue through B-agonists is connected with the change in muscle

Y means of increasing the muscle cells, RNA and protein content, without increasing the DNA content.
C
NeLugion
Q
Q&:“cbuterol effect showed on both the size and metabolic type of muscle cells and meat quantity in carcass. Thgse
the g °Pends on the feeding level in lambs. In treated animals, with increasing energy and protein in the diet,
ﬁbres -39fFoG and FG muscle fibres increase at a greater significance rate, as well as the proportion ratio of FG

Mgy "';Io'igissimus dorsi. In the same animals, both increases in the percentage of carcass yic?ld and improved
1ty characteristics of m.longissimus dorsi and m.semimembranosus have been established.
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