














present, neither the accuracy of the test nor its relationship with
ultimate meat quality are sufficient for pig performance testing.

24 Muscle biopsy analyses. The levels of various metabolites e.q.

ohat? |

L

energy-rich phosj

gy =T ] phosphate compounds, lactate, pyruvate and glucose-6-pho$
. natl

have been analysed in muscie biopsy samples, and correlated with ultimé
meat quality.

3o The non-destructive tesiing of young pigs for sensitivity to the
malignant hyperthermia syncrome. When stress susceptible (5S) pigs
are anaesthesized with halothane they develop severe muscle rigidity
and progressive hyperthermia. In an evaluation of the celationship
between the reaction of 5SS Dutch Landrace pigs to halothane anaesthesi?

erable differences in growth

and carcass composition traits were observed between susceptible and

tible pigs. Susceptible pigs were leaner than the others
! - ¥ r

and their ham and loin muslce had a significantly lower le and a

s by
significantly higher temperature. This incompatibility of meat quantl”
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and quality is in contrast to the findings of McGloughlin and McLoughl?
in the previous paper. Perhaps Irish piys differ in this respect
from the Dutch,

The ease, cheapness ard obvious promise of this non-destructive test

its evaluaticn in commercial pig testing and breeding

I shall now review, very briefly, cellular aspects of muscle growth

there are two main developments during muscle

- . . - g 5
growth., Ihese are morphological changes in all muscle cells, together with
.(_.',)l
a diff ntiation of myofibers into their various biochemical and uhysjolﬁql
vy “
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Muscle mass increases by:-
Elongation of (4) continuous W‘/’J;_:r‘;{"“fi,- and

(b) intrafascicularly terminating myofibers
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Dr in her p r (R4) discus the factors which
significantly effect the formation of intramuscula: fat. However,
becau myofibers cons up to 90%, on a moisture free basis, of

size and mass will have a far

effect on muscle mass than changes in intramuscular adipose

angd connectlive tlssues,

i1ity

high heritab
(Staun, 1972) appears to be fixed about the time of birth in meat
1as a significant effect on ultimate muscle yield.
Meatier animals are said to have a greater number of myofibers per
S : .~>h;
The post-natal growth of skeletal muscle is due to both hypsrtlﬂly

ion of myofibers. Two types of myofiber elongation viz.

that of the continuous and of the intrafascicularly terminating types
are recognised. According to Swatland and Cassens (1972)
intrafascicularly terminating myofibers in both bovine and porcine

muscles grou at a slower rate than those with completely tendinous

insertions. Swatland, (1973, 1974) has more recently elaborated on the

scicularly terminating myo

- e ¥ = S . 119 » : o 2 Al
during the fetal and neofetal period. With regard to the contributiof

of hypertrophy and hyperplasia to in muscle mass, we can

-~ - o 1 T » "‘I,
rerfectly from the work of Staun (1963) that they ma)

respectively, account for about 40% and 35% of the total variation

gl
crnlvi”“tl

in muscle mass. Others regard double muscling in cattle as a
of heritable hypertr nd NYyr

hen we come to consider that very question, which is basic to
muscle mass increase; how is prmtriﬂ biosynthesised in myofibers? we
can ly | hesis n e er., We do not know for sure.
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is used by some

or white myofibers.
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a-Glycerophosphate

These drawbacks stem from
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f myofibers,

There
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intimately involved

»f producing NAD does in

therefore maore carrectly
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vofibers.
situalion which at present pertains in the usage
r myofiber typing is one where hypothes have
cested and much of our approaches are intuitive.
to remember that intuition is the means by which
U nade in science. Let us now turn to the final
: S rhis paper 'The ~ffect of body size and
\1 muscle fiber types in mas 11s' by Gunn and
L homascle on, in ns of myofiber
ction and body 0. They report the results
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1. In studies on the diaphgram of 10 species of armimals, ranging
in size from the shrew to the horse, they found that the ‘
proportion of fast contracting myofibers increased with decreasing
here was no apparent variation in muscle oxidative

body size.

rich in anaercbic c:

Q

pacity were observed, aken with the

\
capacity with body size. The larger the animal the more myofibers
!

e staining this indicates a preponderance of

aly (fast-white) myofibers in larger animals. It would appear
y : DI

that with the inclusicn of the author's data cn red myofiberc,

sations of a greater amount of gl (Fast~jnuermudiat9)

there are

myofibers in the diaphragm of larger animals.

In relating the myofiber composition of the M, semitendinosus '

-he authors observe that with increasing body siz®f
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the proportion of slow-twitch myofibers increased. They suggest

that the

w

peed of movement of the diaphragm and the limbs decreas®

with increasing body size.

2o Of special interest to meat research workers is the observation of
Gunn & Davies that the transverse area of porcine M. longissimus

ncreased with increasing body weight in a retztionship

to the power of the body weight. They also found that the mean |
myofiber transverse area was directly proportional to the whole
muscle transverse area, Gunn & Davies have also observed a most
interesting point that the proportion of myofibers with low ATPasP

activity increased throughout growth and that the area of muscle

occupied by these slow myofibers -bears a linear relationship to
body weight,
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e 195 d me that he has long been interested in finding
an answer to the question; why do racehorses and greyhounds run
bservation that breeds

8 ast? : . o
50 fast? This curiosity has led him 1O the oD

shich have been select ! ]
which have been selected to run quickly

0

£f al
S rs in their musclese
| % Davies ,1ise that the ratlo of slou=-ceontracting
‘
€ wyofibers C he related to speed of limb
movement and muscular AH A

ew that 1 was going to be

selective. Ther re Fore, ) Aas ts 2.g. the significance
of innervation of muscle in meat animals, not discussed. There are

however, two further points I would like ofer to before finishing.

In looking to the future one may oxpect a major emphasis in

increasing the efficiency of conversion of feed to meat. A prerequisite
to this is the need to discern the re al )anisme which ICQU],{“(O
growth and development in meat animalSe n corcllary here is (a)

the establishment of means for jdentifying which myofibers are

actively synthesising protein, and (b) the charting of the pattern
o o~ 81 e ” ‘ A L} e e 1 1 # -
of myofiber differentiation during the growth of meat animals. One

)ility of these traits and

mavy y % o u s . . 3 1 :
lay expect a quantification of the

the superior meat

the exploitation of such knowledge 10N selecting
\vr\in\"w“(‘ anirs Q‘ls.
The second point concerns excel muscle composition.
e - e e . nuscle e i o
are aware c na of the fects of excercise On muscle composition.
H}" P A = by L } oyl vhafiberes ar anil
rtrophy f myof s gccu nd fast=t 1te, : (.‘,(/1 1hers are hd],d
to change into slow-red, { . About the converse, lack of
e (=P , : +3 c - o 4
L I Se, Ol i ] i muchn (<] 2 a0ree in times wi | ntensiv
L odu A e 1 3n U ther o
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need to research what are the effects such a sedentary existence has
on beef muscle composition, Are undesirable combinations of myofiber

types being produced in such circumstances?

My final slide (Slide No 6 here) contains a selection of revieus
and articles, relevant to our Session, which have appeared within the






