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M—L’lil}:}l_ musgcular hypertrophy,

DAxyma KLOSOWSKA, BOGUSZ KLOSOWSKI, JHERZY ROZYCZKA

I““tytut Fizjologii 1 Zywienia Zwierzat PAN, Zaklad Miesoznaw:itwa, Bydgoszcz, Poland,

The alm of our investigations was to determine the mugele fiber types ra io and to datep
Ming meat properties of the bulls with muscular hypertrophy of the dairy breeds in Polend.
The 8Xxperimente were performed on m.longissimus dorsi and mesemltendinosus of 25 double
muacled bulls and of 25 Black-and-White normal bulls. It was found that the longissimus
dorgy and semitendinosus muscle of double muscled bulls had greater percentage of the
fiberg with higher succinic dehydrogenase and higher myoglobine peroxidage activity, and
inverﬂely, they had more content of the fibers with higher myofibrillar ATP-ags activity.
Yerage diameters of the fibers in the double muscled bulls were smaller than in normal
bull“- These data indicated that muscle hypertrophy is a result of increased proportion
Of the fibers with high glycolytic activity and decreaged proportion of the fibers with
hl&h oxidative activity. Muscle hypertrophv seems to be rather related to the increasing
o the fiber number than to an enlargement of muscle fiber diameter, Lower proportion of
the fibers with high oxidative activity is associated with the lower total pigment and
Woglobin contents and lighter colour of the meat. We didn’t find any differences in the
DH43 Value and the thermal drip was lower in the meat from double muscled bull .

fiﬂ.ﬂigﬁgphemische Struktur des M,longissimus dorsi und M,semitendinosus und die
‘lﬁlgﬂﬁggﬂlitut beim Rind mit der Muskelhypertrophie /Doppellender/,

DANyy KLOSOWSKA, BOGUSZ KLOSOWSKI, JERZY ROZYCZKA.,

Dag 216l der Arbeit war die Bestimmung der Verhdltnisse zwischen den verachiedenen
ehZYN&tisch aktivierten Mugkelfasern, wle auch der Fleischqualitdt der in Polen
gGZUOhteten Doppellenderbullen der Mllchrassen, Die Untersuchungen wurden an den

*longt satmus dorsi und M.semitendinosus von 25 Bullen mit Muskelhypertrophie und 25
°ntrollbullen des polnischen Schwarzbunten Niederungsviehs durchgefiihrt, In den beiden
Uskeln der hypertrophischen Bullen wurde das Vorkommen der geringeren Fassrmengen mit
nas hﬁheren Succinodehydrogenase und Myoglobinperoxidaseaktivitit und grogsere Mudkel-
aaemﬁngﬂn mit der hypertrophischen Bullen waren die Muskelfaserdiemeter kleiner. Die
U"tel‘uuenungen haben aufgewliesen, dass die Muskel hypertrophie mit der Steigung der
F“uarzahl mit der hohen glikolytischen Aktivitat, wie auch mit der Senkung der Faserzuhl

e der hohen oxydativen Aktivitdt verbunden ist und immer mehr mit der Steigung der

Pa““PZuni als mit der Vergrdssrung deren Diameter, Die geringere Fasermenge mit der hohen
Oxyd“thHn Aktivitat wurde durch geriungeren Gesamtfarbstoff und lyogloblngshalt, sowie

: i i B ai . llan
m“'el‘ﬁ Fleischfarbe begleitet. Der Kochverlust war geringer in dom Fleisch der Bulie:

nit
1t Mllllkc;lh,vpurt.r.,rphle.
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“1519Ln(p1cnl structure of the longissirus and seuftendinosa

S _”_",“Cl“_'{__"‘,“A',},’,“,f,' at « "'»I.L‘A‘,_';f'_.?iLﬁ
fattle with nmscular hypertrophy.

DANUTA KLUSOWSKA, PLOGUSZ KLOSOWSKY, JERZY ROZYCZKA
Institute of Physioloiy and Nutrition Polish Acadeny of Sciences Meat Research bepartwent,

“Yﬂpnn;cz, Poland

lﬂtrodnctloq

C°"¢id0rublo attention was devoted to histelogical structure of muscles of the cattle with muscul ar
hypﬁrlrnphy, double-muscled cattle and to their ment quality, particularly to the tenderness and poala-
t“hllity /Menissier, 1974/, Very little however has been done to investipate the relatjionship between

ChcmiCnl and physicul properties of the muscles and their histochemical characteristics, The present
Sludy was desirzned to investignte the oxidative and lycolytic activities of the muscle fibers, the

]w”POFtlon of the differentiated muscle fibers, their size in longissiwus dorsi and semitendinosus

Musel o in association with some meat quality of double-muscle bulls,

Mo
“ilerial and Methods

The l“vvktir“liong were carried out on the w,longissimus dorsi /Lb/ and m,secitendinosus /S/ of 25

d““hle~mugclpd /DN/ bulls and of 18 normal bulls /N/. Samples for histolozical examinntions were taken
1mm0d1n191y after slaughter. One part of muscle samples was fixed in glutaraldehyde and sectiened on
trcczlng microtome. Trensverse sections /20u® were used for myoglobin peroxidase reaction /orita ot al.

1')('9/. The other part of muscle samples was frozen in isopentane which had been cecoled in liguid nitro-

A
L'". and sectioned on cryostat. Transverse sections /104%W were incubated for succinic dehydrogenase

“ctlvily /SDH/ and ATP-ase activity /Dubowitz et al. 1973/. Fibers size were estimated by measurement

o the least diameter /Brooke, 1970/. The following fibers were differentiated: red fibers- including

these With high and intermediate activity of SDIl and of myoglobin peroxidase and showing a low and

Internegy ot

e activity of myosin ATP-ase; white fibers- showing hizh activity of uyosin ATP-ase and a
lo
w

8ctivity of SDIl and myoglobin peroxidase. The fiber content wvas determined within 10 muscle hundles,

Al ”
fat quality analysis was performed 48 h after slaughter, The following determinations were corried out:

Myq, A # 2
}°a]ob1n and total pigment contents /Poel, 1948/, meat colour as dominant wavelength, saturation,
lK“L“QSS /Kortz ot al, 1968/, colour stability in terms of percent of change in colour, water holding

ah - :

‘lity /Rézyczka and Michalski, 1978/, thermal drip losses /Walczak, 1959/ and ultimate pil by glass

Cle e
Ctrod05_ The results were calculated by analysis of variance /Snecdecor, 1956/

Re
~Sultg and Discussion

Poy.

ce"t“xe of the fibers for both hypertrophied and normal bulls is presented in Fig. 1. As canp be seen

Iy

m dat a significantly lower red fiber content was found in the DM bulls than in the normal ones., The
e X : 2

“eent of the red fibors differentiated by SDll and by myoglobin peroxidase activity was almost jdenti-

r ; Co“lr"ry to the vegults of Dubowitz and Pearse /1960/ according to which there exist a reciprocal
L]

1 i ,
nti°"5hlp between oxidative and glycolytic enzymes activity in myofibers, we have not been found

Sug :
h Consistence in the present study similarly as lendricks et al, 1973, Much more white fibers were

oy s
Ind by Myosin ATIP-ase than by myozlobin peroxidase and SDII activity differentiation, Thus the part of

lny0
Iibers included into that of high oxidative activity was characterized also by high activity of gly=-

Cn]
Ytie ®nzymos,

Sup Particularly it was marked in the semitendinosus wuscle of LY bulls /Fige1./. It should
Egest that the muscles of DM bulls were more related with glycolytic metabolism than those of normul
H:::; Our results c;nfirmcd the observations of Asluiore and Robinson /1969/, llolmes and Ashmore /1970/,

Imrs lckg et al, /1973/ that hypertrophied muscles of the cattle contuin a lower percentaze of red fi-
“llsand A higher percentage of white fibers than the normal ‘ones. llorcover, both Luiflos‘ﬁf the DM
Qxcepthud lower average diameter of the muscle fibers, These differences were significunt for all fibers
remvn‘ S Rhe vhite fibers diameter of the longissiwus dorsi muscle /Figz.2./. The results of the weasu=
Ve °f wusele fiber diameter in the DM cattle obtoined by the others differ, lendricks et al. /19237,

8
/177&/ found similarly to our results a smaller red fiber Jdiwmeter in the DM cattle but llolmes and
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Fig. 1. Tercentagzes of the red and white fibers differentiated by SbI, myoulobine peroxjiduse /MP/

end ATIP-ase activity in musculus lonsissinus dorsi /LD/ and musculus semitendinosus /S/

of double~nmscled /U'Y/ and nornal bulls /N/
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Fig. 2. Average diauecter of the red, intermediate and white fibers in musculus longissimus dorsi /L“/

and nusculus semitendinosus /S5/ of double-nuscled /DM/ and normal bulls /N/

80 H“ LD S 2
DM N DMN DM N D! N DMN DM N [_J White [ibers
6 e 7= z5 [
¥ o 2 kY P £ wed fivers
40 | %.Kﬂ
- [:] Interuwediate fibers
20 J

Ashuore /1972/ found larger white fibers in the DM cattle, The histochemical characteristics of the
riuscles were associated with sowe mcat properties /Table 1/, The DM bulls hiad in the muscles a sualler
proportion of fibers with high oxidative activity and consequently they posscsed a lower aerobic polen~
Lial; their meat was characterized by the lower myoglobin and total piguent contents, by a lower doni
nant wavelength, lower saturation and by higher values of lightness. Kone differences were found in
ultinate pll values, On the Lasis of the increasing percentage of the white fibers in the DM muscles We
could hope to find some analogy with the muscles of the heavy muscled pigs in which there was also ob=
served greater percent of the fibers with high glycolytic activity /Cooper et al, 19G9; Dildey et al.
1970; Klosowska, 1973/, The meat of heavy muscled pigs contained also less myoslobin and had lighter
colour /Dildey et al. 1970/ and simultaneously showed lower colour stability, poorer water holding €~
pacity, higher thermal drip losses /Janicki and Kortz, 1973/. Contrary to the poorer mcat quality of
the heavy muscled pigs the meat of the DM bulls showed some higher quality traits such as colour sto~
bility, water holding ability and lower thermal drip losses than in the normal bulls, These data con=
trary to sygestion of Ashmore et al, /1974/ could indicate that the meat quality of the DM bulls would
be better in some traits than the normal ones., It is necessary to notice that the increasing musculo-
rity in pizs of some breecds was related to the enlargement of the fibers diameter /Sair et al, 1970i
Dildey et al., 1970; Klosowska, 1973/ whereas the muscle hypertrophy in the catile was rather nsﬁoclﬂtcd'
with the increase of the number of the muscle fibere with a lower diameter. Our resulls confirmed L@
conclusion of Stann /1963/ that the number and the diameter of muscle fibers could influence the meat
quality, And meal with a large number of muscle fibers per unit of area is of higher quality than that
with a small number of fibers. The higher content of the wuscle fibers with high glycelytic activity

in the DX bulls does not influence adverscly the mecat quality, probably due to the fine structure of

the wuscYe with smaller fiber diauecter,
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Tuble 1, Mean values /X/ of physical and chewmical properties of m. longissimus dorsi /LD/

and m, semitendinosus /5/ of double-iuscled /DL/ and norwmal /N/ bulls.

bDouble-uuscled Normal bulls Statistical
Meat property bulls significance
X 8 X 8 of differences
Totul pigment, Lb 259.88 X 57,02 402,94 X 58,42 xx

mg % s 203.86 ¥ 52,56 340.31 ¥ 6§3.49 XX
Myoglobin, Lb 229,62 X 55.30 355.93 < 55.33 xx

me % s 185.00 X 53,44 305.41 X 72,77 xx
Colour e 3

Dominant LD 597.5( = 2459 600.4 - 3.33 XX
wavelength,nm S 593.9 - 4,84 596.9 z 2,84 XX
: LD 32.80 = 9,21 36.16 % 7.58 xx

Saturation, % 3 + 3
s 28,20 - 4,04 36,080 - 8,36 xx

R . +

: 13.14 = 2.4 10,63 - 2,4
Lightness, % - 3 : 9 3 + 7 -

3 S 16,86 = 2,59 i.54 = 3.50 xx
Stability, % of LD 21,94 < 10.09 24,53 X 6.80 xx
colour change 3 2725 - 11.51 35.34 2 9.56 XX
o + 7 > +
Thermal drip, LD 31,01 = 2435 A1 < 1.19 XX

% s 32,65 = 1,95 308 I 1,36 xx
Vater holding LD Mi31 & 14,06 26.78 X 16,08 XX
ability, % 5 25.56 = 8.52 15.09 = 4.53 xx
o LD 5.52 ¥ 0,09 5.55 &  0.08 NS

ultimate + +
S 551 = 0.09 5.55 = 0,08 NS
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