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INTR O D U C TIO N

,ttleby
E arlie r  experim ents showed that m ost organoleptical meat quality param eters w ere not altered in 
6-agonists, except shear force value which was increased (Hambly et a l, 1986; M iller et a l,  1988; Fiems et a •>

cd ^
6-agon ists  are also known to affect metabolism. Blood urea is decreased, nitrogen retention is imPr° . pjei»5 
non-esteniied fatty acids and hormone concentration are also affected (W illiam s et a l,  1987; Q uirke et > 
et a l,  1989; 1990b). These effects m ay prom ote m uscle hypertrophy.

fibres ^
Holmes and Ashmore (1972) found that hypertrophied animals o f genetic origin have m ore and larger white g fibre 
normal animals. Therefore, it can be questioned if  a B-agonist-induced hypertrophy provokes a change in ^  ^  pM
type towards the fibre pattern observed in D M  animals, and if there is an effect o f  6-agonists on muscle 
cattle.

M A TERIAL A N D  M ETHODS

• i v W i t h ^
Two experim ents w ere conducted w ith 13 N  bulls and 16 DM  Belgian W hite-blue bulls respectively- Q\ hi 
s train , e igh t anim als w ere fed cim aterol during a finishing period o f  140 days on average. Four ppm c tfate at »'j 
concentrate diet w ere fed to N  bulls. D M  bulls w ere fed a diet o f m aize silage supplem ented with conce0jjV,e 
o f  their live weight containing 6ppm  cimaterol. Daily dose rate amounted to  70 and 6 0 p g  cimaterol per kg 
for the treatm ent groups in N  and D M  bulls respectively.

ld495l 3̂

m ore types w ere determined on 1U m icroscopic n ew s g i i d ^  j
cryosections o f  10pm  thick, w hich w ere stained for myofibrillar A TPase activity, as described by j ^ ° 0f  grooke ^

Cold carcass w eight am ounted to 474±23 and 515± 17kg for control and cim aterol-treated N  bulls, an j ̂  v- 
516±27kg for control and cim aterol-treated D M  bulls respectively. One m eat sam ple p e r animal o f a ^  qooI 
taken for histochermcal analysis from the LD adjacent to the 8th rib within one hour, post-m ortem . Samp*es trajisv6j \  
in  liqu id  nitrogen and stored at -30°C . F ibre types w ere determined on 10 m icroscopic fields from < vai

a(1970) and for succinic dehydrogenase (SD H ) activity according to N achlas et al. (1957). The method ^
Kaiser (1970) was shghtly modified for the pre-incubation pH  and time. The best differentiation b e tw e e n ^  
types was obtained at a pre-incubation pH  o f 4.3 instead of 4.6 during 90 seconds instead o f  10 minutes p0lyvai *'* 
and the area  o f  the three myofibre types w ere determined by image analysis. Therefore, a Reiche and v  

m icroscope w as directly coupled to a Cam bridge Quantimet 970 com puter w ith standardized light m ^  0f  s0
levels, provided with an appropriate program  for measuring the three fibre types. Because o f  the deterio
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SarnP*es during storage, histochemical data were obtained from  nine sam ples from N  bulls: four control (CO N ) and five 
Cl®aterol-fed (CIM ) animals, and 11 D M  bulls: seven C O N  and four CIM.

The Metabolic activity (V an D en Hende et al., 1986) o f  the m yofibres w as also estimated, based on the biochemical
^termination o f  lactate dehydrogenase (LDH) and m alate dehydrogenase (M DH) using diagnostic kits (Boehringer 

^  940 respectively). M uscle pH  w as m easured on the LD o f the carcass one hour after slaughtering

ûate 816 given as m eans with pooled standard errors. D ifferences w ere tested with a one-way analysis o f  variance.

^StTLTS AND D ISC U SSIO N

^ ^ h e m ic a l  characteristics o f  N  and D M  bulls are show n in Table 1. Cimaterol reduced type IIA fibre num ber and 
type IIB fibres in N  bulls. Concomitantly, the relative area o f  type I and type IIA  fibres w as reduced and type 

bre area was increased. The magnitude o f  these alterations w as markedly smaller in D M  bulls. Taking a different 
>n both experim ents into account, a significant type and strain interaction w as found for the occurrence and the 

atlve area o f  type IIA  and IIB fibres and for type I fibre area.

? e l e a s e d  percentage area o f  IIB fibres in cim aterol-treated bulls was observed in both strains. This effect w as not 
v°ked by an enlarged IIB fibre area but by an increased frequency o f  IIB fibres, mainly at the cost o f  a reduced 
Urren°e o f IIB fibres. Furtherm ore, IIB fibres are the largest o f the fibre types (Holm es and A shm ore, 1972).

l9R7ter°* and clenbuterol also affected myofibre characteristics in several experim ents w ith lam bs (Beerm ann et al., 
there ^  €t a/-’ heifers (Coleman et al., 1986; M iller et al., 1988) and rats (M altin et a l ,  1986). However, 

Was not always a com plete accordance among the results reported by these authors and our experiments. N o
Kim Cant*7 different percentage occurrence o f  type I fibres in LD m uscles was reported by Beerm ann et al. (1987) and 
e*fe 6t a*' ^ 9 ^7). M altin et al. (1986) found a reduced percentage occurrence o f  type I and type IIB fibres in the 
>tot digitorum longus m uscle after four and 21 days clenbuterol feeding. However, percentage occurrence was 
m - te d  by clenbuterol in the soleus muscle. Also, our experim ents showed a significant effect o f  cim aterol on the 
fibre ^  ̂  Pattern> but only in the N  bulls. M ost authors found larger fibres after B-agonist treatm ent. Only type II 
at) Was increased in experim ents o f  Kim etal. (1987) and M iller et al. (1988). Colem an et al. (1986) reported 
(lg87Creased type IIB fibre area. Type I and type II fibre areas w ere increased in the experim ent o f  Beerm ann et al. 
^  j j '  hlaltin et al. (1986) found an increased type I fibre area in soleus and extensor digitorum longus m uscles and 
did type DB fibre area in the soleus muscle after four days clenbuterol feeding. Feeding clenbuterol for 21 days
areas f Prov°ke a significant effect on fibre area. Beermann et al. (1987) also reported significant increased type II fibre 
hulls ’ ° r Serni,endinosus and semimembranosus muscles. The reduced type I fibre area provoked by cim aterol in N  
<  0Ur experiment is an isolated case in the literature w hich cannot be easily explained. In som e degree, our results 
But, it ^  cunaterol shifted this myofibre characteristic and also the myofibre pattern tow ards that o f  D M  animals, 
of a * * * »  questionable why type II fibre area was not moved in the direction o f  the D M  feature. The different effect 
e2ects alCr°* treatm ent within strains, obtained for several param eters, was not com pletely unexpected. Indeed, the 
Ashrv,0t chuaterol w ere sm aller in D M  bulls. D M  anim als are already characterized by m ore IIB fibres (Holm es and 

n°re, 1972)

^Urtber .̂
the l i te r ° re> 0PPos>te effect o f  a B-agonist treatm ent on percentage occurrence and area o f  myofibres, observed in 
others * ’ ^  be related to effects o f  breed, strain, sex, B-agonist, duration o f treatm ent, dose level, muscle, o r even
Malt^ et£,l  (1986) showed that some effects differed between soleus and extensor digitorum longus muscles. 

el° l  (1986) also showed that effects that w ere significant after a four-day treatm ent d isappeared after 21 days.
Metaboli
CaPacitv° Characteristics were changed in N  cimaterol-treated bulls. A  high anaerobic fibre ration and a high m etabolic 
M se p ^ 18 a typical phenom enon for D M  animals (Batjoens et a l,  1989). Cimaterol exerted no significant effect on 

^ • e r s  in D M  bulls, but this strain showed a faster pH  fall after cimaterol treatment. A n increased anaerobic
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m uscle in cim aterol-treated lambs.

cuiuia in wmie-oiue animais m com parison wim am mais o i om er genotypes, w itnout any adverse eucci - 
quality parameters.

CO N CLU SIO N

w ere less pronounced in D M  animals. However, we did not find a clear hypertrophy o f  m uscle fibres 
cimaterol treatment.
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Table 1. Effect of cimaterol on histochemical characteristics.

Fibre type I IIA I I B ____

N onnal bulls 
(Exp. 1):

# F ibre, %
37.0 ± 6 .4Control 32.0 ± 2 .9 31.0 ± 7 .0

Cimaterol 29.4 ± 3 .1 14.0** ± 3 .0 5 6 .6 ***± 
3.2

Cross-sectional area 
(pm 2)

Control
Cimaterol 2751 ± 4 0 7 4023 ±  705

4976  ±  5062099* ± 4 7 1 3943 ±  892
Relative area 
(%)

5 0 1 6 ± l 132

Control
Cimaterol 22.1 ± 2 .4 31.7 ± 8.8

46.2 ± 6 915.6** ± 2 .8 13.5** ± 2 .5
70. I****

6.7 ____- - -

D ouble-m uscle
bulls
(Exp. 2):

# Fibre, %
48.9 ± 3 -8Control 29.0  ±  5.4 22.1 ± 3 .4

Cimaterol 27.5 ± 6 .1 17.0 ± 6 .7 55 5* ±8.1

Cross-sectional area 
(pm 2)

Control
Cimaterol 1350 ± 3 0 0 2637 ±  769 4 2 6 1 ± l 205 

4361 ± 8 8 41 2 6 8 ± 186 2097 ±  486
Relative area
(% )

Control
Cimaterol 13.0 ± 2 .3 19.5 ± 4 .7 67.5 ± 4-3

11.2 ± 2 .1 12.5* ± 5 .9 76.6* ± Ü s s =

* P O .0 5 ; ** P<0.01; *** P<0.001
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Effect of cimaterol on metabolic aspects.Table 2.

Aerobic
fibre
ratio

Anaerobic
fibre
ratio

M etabolic
capacity

(Q)

pH «

form al bulls 
(Exp.i): 

Control 
Cimaterol 1.2 ± 0 .4  

0 .4**±  0.1
3.6 ± 0 .5  
5.5* ±  1.3

5.9 ±0.5 
8.9***±1.2 6.77±0.13

■— 6 .7 6 ± 0 .1 1

bouble-
^ uscle bulls
(Exp.2):
Control
Cimaterol 0.5 ± 0 .1  

0.3 ± 0 .1
6 .9  ± 1 .2  
8.2 ±  1.5

8.6 ± 1 .3  
8.9 ± 2 .7 6.68±0.17

6.43**±0.
2

P^ °0 5 ; ** P O .O l;  *** PO .O O l
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