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RobuCT oW

byg,. Significant difference has
wan demonstrated to exist bet-
the sarcoplasmic reticul-
mamSR} of fast and slow twitch
Dmmallan skeletal muscle. Mor-
by ctric studies revealed a
fry U0 three fold higher volume
uhft}on of sarcoplasmic retic-
oy 1N fast than in slow twi-
Sag lbers (Tomanek, 1976). 1In
b3y Pdance with this, biochemi-
13tudies demonstrated that
ty -9 of vesicular protein, ra-
?Wand Capacity of Ca?2t+ transp-
Wiy Caz+-dependent ATPase act-
Smb 8re considerably lower in
Vg, "Plasmic reticulum  from
Qkal twitch muscle (Heilmann
[, 1981).

\ akThe present study was und-
8y °N to examin some propert-
T beef fast muscles SR and
§m%ared with the beef slow mu-

Yy

t%b: SR, in view of the impor-
Qmum Of the sarcoplasmic reti-

“MQ (SR) and Ca2+ in the tra-
I Mation of muscle to meat.
T
"RIALS AND METHODS
l% Cattle of various ages (2-
%qy%arS sexes (females, males
(%icastrated males) and types
%qua beef and their crosses)
tmg °© in number were used in
8tudy.
iygtslaughtering was effected
iQU UNning (captive-bolt pis-
t% D?”d exsanguination. Sampl-
fMy Muscles began approxima-
op, 3 O min after slaughter
STHJ he Tensor fasciae latae
SSNQ?S Wwhite fast muscle, Ps-
JB JOr (ps) as red fast mus-
qbw (M) as red
Muscles studied
according to

ang Masseter
Muscle,

Chosen

1099

on meta-
(Talmant

avallable 1nformation
bolic characteristics
1986) .

The sarcoplasmic
ulum (8R) vesicles from the
three muscles were prepared
according to the method descr-
ibed by Lee et al., (1979).
However, modification in the
process of homogenization was
made in this study. The medium
contained 20 mM Hepes, PHag,
15 mM Kel, 5mM EGTA, 5mM Mgclz
and 1% bovine serum albumin.
Protein content was determined
according to Lowry et al.,
(1951). Using bovine serum al-
bumin as a standard.

The CaZ2t-dependent ATPase act-
ivity was determined according
to the technique described by

..................... which
depended on liberation of ino-
rganic phosphate in the med-
ium. The liberated inorganic
phosphate was determined(fiske
and subbarow, 1925). ATPase
activity was measured in the
presence of 5 mM sodium azide
as inhibitors of mitochondrial
ATRase.

The Ca2t+t-uptake of SR and
the Ca%* accumulation capaci-
ty of S8R were determined by
the method of Martonosi and
Ferotos, (1964) modified by
Kim et al., (1981). The react-

ion was started by addition of

retic-

the SR suspension and stopped
by filtration reaction medium
on 0.22 um pore size Millipor
filter at selected time in-
tervals.

Radioactivity of the filters

was measured in a8 scintilla-
tion counter Beckman L5 9800,
calcium=-45% uytilised from Radio
Chemical Center Amersham,
England, spacific activity
10-40 mei/mg calcium. SR prot-
eins were separated by SDS-
polyacrylamide gel electropho-
resis (Laemmli,1970). The same
method was used to examine the
purity of SR preparation by
comparing the mitochondrial




protelns with SR proteins

(Fig.2}.

RESUL TS

The method utilised in

this study for isolating the SR The v

facilitated a good gquantity of Ltypes

SR (Table 1),

wilth mitochondrial
(Fig.2)
TABLE 1
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Yield of SR from beef muscles Fromes Fast

R

. o e o @
P& vl showed a significant diffe

SR Yield 0,280 G i i ) DL 020 nee 1n bhe
o ~ o P e 4 o el
0,15  +0, 10 [ 40,009 tween the fast and slow MU®
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2rylamic
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. almost 3

No contamination was observed from slow twitch red
L proteins (Heillmann &t 5

£t folds
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Ca<*-dependent ATPase Activities of SR from beef muscles

i =
ATRPase activites
(A1) (Az)

Basal ATPase activity Q' 540 0,248

TOTAL ATRase activit

Y L2 1,964

Caz+-dependent ATPase O, 812 1,460

activity

ATRPase Activity + EGTA 0,244 G
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]

ATPase activities are expressed
Fz,A1 present ATPase

oxalate to that i

The 45Ca2+
Ca%+ uptake kinetics
Initial velocity
10mM oxalate
Initial velocity
oxalate absence

Initial velocity
1OmM oxalate + EGTA

45Ca%2+ gccumulation
Capacity

PS
ATPase actl
(A1) o9
0,199 0,7

4%
0,861 7

0,201 05

activities
n its absence respectively.

TABLE 3

U moles pi/mn/mg protein. 23Ul
the presence

of 10 mM potd®"

accumulation of S8R from beef muscles

fitfeels

1,408

45Ca [ 1lmM] PRI
45Cal0,4mM] S B

Intial velocity was

45Ca2+ agccumulation
protein

The free calcium con

binding constant of

expressed as u mole CaZ+/mg
capacity was expressed

centration was calculated
ImM EGTA
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protein/min Z“m9
as u mole

: a
using an 8PP
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Polyacrylamide-gel electrophoretic profiles of SR and
mitochondrial proteins of beef muscles.

Masseter mitochondria.

Masseter SR.

Psoas major mitochondria.

Psoas major SR.
Tensor fasciae latae mitochondria
Tensor fasciae latae SR.
Standard proteins: phsphorylase b (95 Kd), BSA (68 Kd),
Ovalbumine (4% Kd), glyceraldehyde -3-P- deshydrogenase
(36 Kd), Chymotrypsinogene (25, 7Kd), cytochrome C (13,7Kd)
Kd: Kilo dalton
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Kl

o
Polyacrylamide-gel electrophoretic profiles of OKR e
beef muscles. d)s
Standard proteins: phosphorylase b (95 Kd), BSA (68 K'e

: . : . s
ovalbumine (4% kd), glyceraldehyde -3-P- deshydrogeni%
(36 Kd), chymotrypsinogene (25, 7 Kd), Cytochrome C i
el

Masseter SR

Psoas major SR

Tensor fasciae latae SR

1~ Ca2+ dependent ATPase of SR
2- Calseguestrin

Z- M55

A=l B
5= 47 Kd
6- 44 Kd
F= 285 S
8- 12 Kd

Kilo dalton

1102




W s
“”“ LC‘l Sy

..... concern
l](:(

rot presence ot :
8ins, but also their re-

tl”k«.amQLHﬁtS“ Two major ba-
QaKﬁare d;$t1mguish§b1@ (LTa
(w dlas well as 15 minor bands

,Jb 47,44 ,25, and 12 Kd) The
band of 100 Kd represent

not only
additiona.

| AT T o R
Q rd *~dependent ATPase of 3SR
\ W v o \ »
ﬂar«dla gt al.,1981) while the
W
b Kd band probably represent
e
h S

ﬁaab Calseqguestrin (Zubrz
&mgh et al., 1982). The
b OF S55Kd represent
%rserﬁlxqongim de namely
"ﬁjwd by Mu‘in»ilaL et al. |
Py Tkemoto (1982
JTQ 1 (B) presents
the SR from masseter muscle
38 slow red muscle; the nu-
E Of protein components here
8y !iuhﬁr than 1n those .
Mg < tOm fast twitch muscle. The
%ii‘ Drmt@1m$ prasent in . slok-
anFh muscle SR hgve the foll-
¢ 'Y molecular weights 57, 55,
aéef4,Kd, while the 100, 63 Kd
A as minors bands.This re-
in accordance with tho-
Zubrzycka-Gaarn et al.

yf ,\d“
minor
pirobab |y

My 5

the profile

M)
&p

1solat-

Th@ E:) .
Vi, “a2+-dependent ATPase acti-
% Y of fast-twitch white musc-
TF:L were higher than
red muscles

of

o
L )

fm.nforth @t aL(
Tak: E@Wbolg and Tume (1981)
ars ~ @ represents Ca<t
lon and Ca<t-uptake
{ﬂ<$ PS. The initial rate of
Whi, “Ptake of SR from TFL(fast
Pre = Muscle) measured in the
‘M;SQ“V@ or absence of oxalate
?1m05t three times as hight
ﬂnht}df found under similai
~l%)1t3fﬂﬁf in P8 (fast red- mus-
Mg * The total Ca?+* accumula-
ﬁnt\ Capacity was also highe
iy *N® former muscles than  in
Witnpgcleg and 1n accordance
those of kim et al. (1981)
‘ §Wbold and Tume (1981).
*m,cf Fepresent an a ccocumulat-
APacity equal to 5% of

cumu-
or [

S

ﬂnq

- W
EE
9
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LmM Ca<*
i
3<% cor

T capacity in
antration and 41%
in O,4mM C

COnGT
capa-
neentr-

STON
lh@ results of this exper-

iment have shown that the yie-
L of sarcoplasmic twitch mus-

cles was almost thres times as
haqh as those from slow-twitch
red muscles. Poly acrylamide-
G e lie D G RIRGIE Geiiis SOl i v e e
of sarcoplasmic reticulum Trom
fast and slow musce shiowed a
8iQﬁ1T1RHﬁT adifTe in  Lhe
protelin attern. Ca<t -~
dependeaent mng":
Ca<t uptake and CaZ
tion capaclity of the
teh white nusc
fhigher than in the
red muscles (PS).
Such kinetic measurments,
uld not be carried out in the
slow-twitch red muscles (M)
because of their relatively
low content of sarcoplasmic
reticulum.
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