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on the physiologic histochemical characteristics of lamb muscles 
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Hil^tologic and histochemical studies contribute, with useful information, in understanding muscle growth and 
u °'°gical parameters influencing meat quality. Particularly when for these studies morphometric criteria are 
f,dd- The most potentially useful parameter in this respect is histochemical muscle fiber typing and muscle 
bef diameter measurements. In the following muscle fiber diameter measurements in relation to histochemical"lUScle fiber typing in lambs are presented.

^L£Rials_ AND METHODS

qie study is concerned with 10 lambs of Serron race born in the Aristotelian University Farm. The animals were 
c°nd'n° under identical management, housing, and feeding regimes. All animals were slaughtered under the same

’"g
1tions in the University slaughterhouse at the age of 126.85+4.28 days. Their L.W. after a 24 hour fast-
was 15.45+0.39, and percent yield was 50.11+0.48. Within 19.40+0.92 to 29.53±0.79 minutes from slaughtering,

ê ' e tissue pieces weighting approximately 5g were taken from muscles Longisimmus dorsi, Biceps branchli 
1,11 tendinosus and Semimembranosus. The samples were immediately snap frozen and preserved in -50° C for a few

S c l
■‘Sltli
HernS unt^  all material was collected. Cryostat sections were prepared from all samples and stained for the 
q^nstration .of succinic dehydrogenase and ATPase activity. Muscle fiber diameters defined as the "maximum 
ai"eter across the lesser aspect of the muscle fiber" (Brook, 1970) were measured in about 100 muscle fibers of
.btlardi sed magnification photographs 

qr ded in paraffin wax and routinely s 
Dpd a$ it is described above. 
w  meter.

Other samples were taken at the same time, fixed in 10% formalin, em- 
ly stained in H&E. Again, in all preparations, muscle fiber diameters meas- 

At the time of sampling pH measurements were also taking place using a portable

an values for each muscle fiber type and muscle of each lamb were calculated for both of the enzymes histo
rically demon:
0 calculated.

He,
aS c a l l y demonstrated. Percentages for different muscle fiber types within each muscle of each lamb, were 
of 0 calculated. Finally, mean values, standard deviations and standard errors were found for all measurements 
aD ®ach muscle for all animals examined. The same muscle diameter measurements and statistical procedures were 
„ppl ied in histologic sections stained in H&E. One way analysis of variance and the Duncan-Kramer test were 
.«'for comparing and evaluating statistically significant differences of muscle fiber diameter measurements 
a Percentages of different muscle fiber histochemical types within and between muscles.

d table I mean values for muscle fiber diameters 
^nstrated by the activity of ATPase are shown. 
3  for demonstrating SDH activity are presented. 
nts in histologic sections stained in H&E.

and percentage for different histochemical muscle fiber types 
In table II measurements for the same parameters after stain- 
Table III shows mean values for muscle fiber diameter measure-

TABLE I

^ n  values for muscle fiber diameter measurements (in pm) and percentage for muscle fiber histochemical types
after staining for the demonstration of ATPase activity.

Mean values Muscle fiber type percentages
Muscles _________________ ___________________________________________________

I Intermediate II I Intermediate 11

Longissimus dorsi 29,26 29,44 30,20 14,68 35,20 50,12

Biceps brachii 30,62 28,22 27,69 21,65 31,99 46,36

Semitendinosus 33,77 32,06 33,26 14.10 39,67 46,23

Semimembranosus 27,66 30,95 33,63 26,20 28,80 45,00
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TABLE II

êan values for muscle fiber diameter measurements (in pm) and percentage for muscle fiber histochemical 
after staining for the demonstration of SDH activity.

types

Muscles

'
Mean values Muscle fiber type percentages

1 Intermedi ate 11 I Intermediate 11

Longissimus dorsi 25,81 27,99 29,37 25,64 41,54 27,9R

Biceps brachii 30,92 31,58 28,98 29,99 43,05 26,96

Semitendinosus 27,69 31,61 32,23 33,17 27,58 39,25

Semimembranosus 33,87 37,25 37,08 23, D3 38,40 38,56

TABLE III DISCUSSION

%
values for muscle fiber diameter measurements in 

histologic sections stained in H&E.

Muscles Mean value

Longissimus dorsi 18,35

^teps brachii 21,77

Semitendinosus 21,57

^e,nimembranosus 21,52

The demonstration of ATPase and SDH activity showed 
that all three histochemical muscle fiber types, that 
is red (I), intermediate and white (II), are present 
in lambs at the age of about four months. According 
to Beecher et al (1965, 1968), for a muscle to be charac
terised as red, a content of 40% red fibers is required. 
When this percentage is below 30% the muscle is charac
terised as white. Percentages for red fibers in tables 
I and II are in most cases below 30% or very close to 
it. All four muscles therefore, at least for the age 
and the lamb race studied could be reasonably safely 
characterised as white.

Muscle fiber diameter size is considered as one of the 
most Important parameters in differentiating muscle 
fiber histochemical types (Gauthier, 1970). Oneway 
analysis of variance, published elsewhere (Rantsios et 
al, 1985; Tsagarakis et al, 1986) did not reveal any 
statistically significant differences for muscle fiber 
diameter measurements, for the means shown in tables I 
and II, either within or between muscles. Also, no 
statistically significant differences were detected be
tween means for muscle fiber diameter measurements in 
histologic sections stained in H&E (table III). These 
means are statistically significantly lower than the 
ones produced from measurements in sections incubated 
for the demonstration of enzyme activity, due to tissue 
shrinkage when processed for paraffin embedding. Muscle 
fiber size homogeneity is therefore characterising lamb 
muscles, again, at least at the age and in the race stud
ied.

Considering histochemical muscle fiber type percentages 
there are no statistically significant differences be
tween muscles for any of the mean of muscle fiber types 
showing in table I and also table II. However, per-






