AIN SYSTEM IN CHICKEN SKELETAL MUSCLE AND CHANGES IN
rHE CALP PROTEOLYTIC ACTIVITY DURING AGEING

1§ v, Sa11té-LIloutellier2§, S. Vigouroux', Y. Briand*' and M. Briand'

HL. Le¢
i 1o Chimigue €t Biochimique, Unite Biochimie - CUST - Université Blaise Pascal, 63174 Aubiére,
ire d¢ Gen mie el Protéines du Muscle, 63122 Saint Genes C hampanelle, France. Email:

’ ualPA, Biochi |
e 10 Wf’:'l" 5} spiand@univ-bpel ermont.f §HSL and VS contributed equally to this work

Keywords: chicken, muscle, post mortem, proteolysis, calpains

sation of meal depends largely on the action of proteases, which weaken myofibrillar structures.
. s, calpains probably constitute the pmlcoiylic‘sysl.cm that plays a key role in meat ageing, at least
The role of calpains in post mortem proteolysis and tenderisation is well documented, particularly
v aie, 1996; Geesink e al., 2000), where j-calpain is the active form able in vitro to reproduce
(Kooim:]a“‘_ﬂ ".,,-w, unlike m-calpain, which requires high calcium concentrations, However, as shown by
nns rllfg;S; in cult‘!c and Veiseth ef al, (2001) in sheep, p-calpain activity drops very quickly after death and

e ol (1 account for all the phenomena observed. In cattle, the proteasome may also participate in tenderisation
}:f::,fclggg) as it damages myofibrils in vitro a|_1d n:m‘ains _activc i'u‘r eight days all_cr slm_.lghk'r (Lamare ef al.,
Data on meat ageing are incomplete and contradictory in t:lhlckcns (Shreurs, 2000), in which 80% of maximum
D00). = 1 reached within 10 hours after slaughter, compared with 10 days in cattle (Dransfield, 1994). The nature of
in chicken is unclear, and one, two or even three ubiquitous calpains of differing calcium sensitivity have been

: 1978: Wolfe et al., 1989; Sorimachi et al.. 1995). Our aim was to identify the special features of

d (Ishiura ef al., e el ; :
e in chicken, in comparison with calpains in cattle, and to study post marten changes in the calpain system.
1S »

ction b
ot tendert
these protease

W feyw hours.

s and Methods . . i
fes of about 2 grams of Pectoralis superficialis muscle were collected at different times (5min, 1h,3h,6h, 12h,

54k 48 b, 72 h) after death, from nine 7-week-old female clli_ckens _whpse carcasses were kept at 4°C in the

ferhouse of the Theix INRA research centre. Samples were frozen in liquid nitrogen, powdered and stored at -

until use. Calpain activity was measured by zymography. Samples were analysed by non-denaturing

phoresis in gels copolymerised in the presence of casein, EDTA and EGTA, according to a slightly modified

of the method of Raser et al., (1995). Gels were incubated in the presence of calcium and a reducing agent that

s calpaing, In the region of a band of activated calpain, the casein was digested into small fragments which

1ot of the gel. The gels were then stained with Coomassie blue, and a clear band was noted in the presence of

The bands were digitised using a scanner (Umax) and Photoshop software, The signals obtained were

tified using QuantityOne software (Bio-Rad). Under our experimental conditions, the signal was proportional to
unt of protein loaded on the gel.

{ts and Discussion
ity of chicken calpains: Calpain activities were measured in raw muscle extracts from cattle and chicken.
grams were incubated in the presence of different calcium concentrations. Figure | shows that four types of
ins appeared successively. In the absence of calcium, no activity was visible, thus demonstrating the method’s
ity. In the presence of 10 uM calcium, a calpain of low mobility was seen in chicken (1), and bovine p-calpain
d at 30 uM calcium (2). The second form in chicken was seen in the presence of low calcium concentration (100
FSICium) (3) whereas in bovine, the m-calpain was activated at { mM and 5 mM calcium (4). In addition, the
ions of p- and m-calpains differed greatly, since in cattle they were present in roughly equal quantities, whereas

inchiicken i-calpain was found in small amounts and accounted for under 15% of total calpain activity.

mortent changes in calpain activity in chicken muscle: Calpain activity was measured by zymography using

0 muscle extracts obtained at different times post mortem (see Materials and Methods). p-calpain activity was

. _|DW al the owset and rapidly diminished until it was negligible 12 hours post mortem (Figure 2), p/m-calpain

L fo::s [\‘)i;abfc ?llcl from 24 hours onwards there was a slight decrease, which was less _lhzm 10% after 72 hours. A

e c.tlw.un-dq;cndcn_t protease appeared after 6 hours and progressively increased up to 72 hours.
naty work suggests that this was a phosphorylated form of w/m-calpain.
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Figure 1: Activities of calpains from bovine sen/ Figure 2: Post-mortem changes in calpain activitieg in
Tendinosus muscle and/or chicken muscle pectoralis chicken pectoralis superficialis muscle. R= reference
superficialis measured by zymography, as a function [
of calcium concentration B = bovine; C = chicken.

Chicken and mammalian calpain isoforms differ in electrophoretic mobility and the calcium sensitivity of the formas
much greater than that of the latter, justifying the name p/m-calpain for the form with the greatest ¢lectrapt er
mobility. In contrast to the two mammalian forms, which are present in roughly equivalent amounts, in cliicke
p/m-calpain form predominates and pi-calpain accounts for less than 15% of the total activity. The calcium se

these chicken calpains means that they are active soon after death, and p-calpain activity decreases sh

few hours (and fit the pH decline in muscle) due to autolysis. It is possible that, as in mammals, chicken u-calpain s
the active form post mortem and causes early destabilisation of myofibrillar structures, thereby permitting the ai:ﬂon,l
other proteolytic systems like p/m-calpain or the proteasome. Tenderisation of chicken muscle does indeed take placein.
the first few hours past mortem (Dransfield, 1994), Moreover, we have shown in the laboratory that 50% of proteasame
activity in chicken muscle remains 48 hours after slaughter. |
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