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Effect of High Temperature and Oxidative Stress on Mitochondrial
Function of Incubated Broiler Muscle
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Abstract: [Objective] The present study was conducted to determine the effects of high temperature and oxidative stress on
mitochondrial function of incubated broilers muscle. [Method] The bilateral M. fibularis longus muscle of sixteen broilers were
incubated in vitro to evaluate the effect of high incubated temperature and pyrogallol on mitochondrial H,0, production and Ca®"
-ATPase activity. [Result] The higher incubation temperature (44.5°C) significantly elevated muscle mitochondrial H,O, production
(24.6%) and significantly inhibited Ca®"-ATPase activity (19.6%), and also resulted in the elevation of the lipid peroxidation and
lactate content in incubated muscle. The loss of CK (phosphokinase) and LDH from incubated muscle was significantly elevated by
higher temperature, which indicated that the integrity of muscle cell membrane was damaged. Pyrogallol, which can produce
superoxide anion radicals by autoxidation, at 0.3 mmol-Lthas similar effects on incubated muscle as higher temperature.

[ Conclusion JHigh temperature effected the function of muscle mitochondria, increased lactate concentration, damaged the integrity
of muscle cell membrane. The effects of high temperature were associated with oxidative stress.
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W, IO 15 ml TRFARREE T, 415 CHiEE, ¥
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M (pH 7.4) , WEEHIK I E /U 95%0,. 5%CO;
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F4 995 B WA R AR A, LTI eRifk Ho0, 7= A
L OEEIEE. DA FLERAT — (MDA) &, B
10 ml H5 7815t —20°C LR A7, HI T WURR W (CKO |
FIRN AR (LDH) BEG .
1.2 BHENELRANS S

%:7% Thakar Z5"5N¢ )73k, BL0.1 g BEIUL, A

£ 0.001 mol-.L™ ATP. 1%BSA F1 0.1 mg-ml™ Nagarse
B FRA B B A5 1 oml, BTE S 4°CTRCE 5 min, il
M1 ml T BEEARAE IR, SRBAUK EIFE 5
min, 2RH5N, FNA 1 ml % 0.001 mol-L™ ATP.
1%BSA [FA K143 B/ )R (A4 Nagarse i) , FHIK
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¥ LiEW, 8700Xg FHAEL 10 min, Fi2 BIEW,
TEVUE AN 1 ml 3BT, i RS ATy
A7, 15 FRZE 480 X g B+ 10 min, HU 35 8 700X g
250 10 min, 5 EUTEEY), N 800 ul fRAEH,
BT8RNSR BT, 4 CUKFITRAT,
2 h W HOp F= i B5EIE M, SRR IF AR M
B AT G s I E .

B R : 01 mol-L™ BERE, 0.05 molL™
Tris-HCI, 0.005 mol-L™* MgCl,, 0.01 mol-L™ EDTA,
0.18 mol-L™* KCI, pH 7.4; RAF4L&: 0.3 mol-L™* H
# W, 0.01 mol-L™* KCI, 0.01 mol-L* KH,PO,, 0.01
mol-L™* Tris-HCI, pH 7.4; It ATP 1 Amresco A 7
4277, Nagarse i Fl BSA 24 Sigma 2w = i, B
BRI [ AL A A
1.3 B BRALLRLIK HO. P4 = BINIZE
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AL &, LL pmol Pi-mg™ protein-h™ Jy #fr i1
SRS T o

Ca*'-Mg*" ATPase ZZ M 41 1 imidazole-HCI 100
mmol-L™, pH 7.4, KCI 100 mmol-L*, MgCl, 0.1
mmol-L?, CaCl, 5 mmol-L™, Mg?"-ATPase Z 4 Jik:
imidazole-HCI 100 mmol-L™*, pH 7.4; KCI 100 mmol-L™,
MgCl, 0.1 mmol-L™*, EGTA 5 mmol-L™,
1.5 BEMFIE. WA SE, EFNKRP CK. LDH

TE MRS E

A5 FH B R A TR 5 BT A P A SR A
M5E o
1.6 Fit59Hh

1§ SAS KA univariate T2 545515 W 2 3006
HIEIATEINT Student’s Test 15 .

2 HRSN

2.1 BBERMBEZEAXKINEE AEB RN LRIK

ROS F=4 K AR RE L B2

H13% 1 AL, Fh i A LG 2 R Ak HL0, 1 7=
A5 (P<<0.0001) , #EmlEEik 24.6%, FHULAN
(R i 44k, s ILIA P i (MDA &= (P
=0.0368) o ABA =M REIFETF mZ ik HO, 1772 &
13.8% (P=0.0005) , #Zm/NLAH MDA [f&a (P
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Table 1 Effect of high incubation temperature and pyrogallol on mitochondrial H,O, production and MDA content of broiler

muscle incubated in vitro (n=8)

H,0, 74 H,0, production (nmol-mg™ protein-min™)

MDA &% MDA content (nmol-g™* wet weight)

FEARIIE FERE L SSLIE ZEROE P fH
Sample mean Difference mean P value Sample mean Difference mean P value

% Temperature (‘C)

415 2.07+0.25 17.04+6.82

445 2.65+0.26 0.58+0.09 <<0.0001 19.90+6.92 2.86+3.14 0.0368
48— Pyrogallol (mmol-L™)

0 1.96+0.12 16.17+5.53

0.3 2.25+0.19 0.29+0.14 0.0005 26.49+6.34 10.33£3.02 <<0.0001

2.2 BRRAE=BEAXKRINGEE AB B EEALRIK
EREFRSE/FI
EH 2 T, T A A1 % 6 il R A e b A4 4
WEPE (P=0.0001) , MFASEEGENE TR 19.60%, Jf&W
ZTH LA PRI &8 (P<<0.0001) o A8 =My alkE
FAHNES R 15 M (P<<0.0001) , {F A5 TG 1 B 13.70%,
HEZRNLA T FLER S (P<0.000D) .

2.3 SERBE=EIKIIZE NGB FEAH LDH
N CK MR ERIR M
HI3% 3 AT UL, T & il B 39 N ey & A ik
LDH 1 CK fifgi5 1t (P=0.0009, P=0.0114) , 4FZK=—
Py [ A 486 T 5852 5 A5t o LDH A1 CK i (P=0.0459,
P=0.0232) , 482K =My J+mF & A Jsih LDH #1 CK i
T PR B /N1 0% L P TR R

F*2 BERBEZBNHRIINGEE AL B BAGRAGRAERIBRS SN
Table 2 Effect of high incubation temperature and pyrogallol on mitochondrial Ca®"-ATPase activity and lactate content of broiler

muscle incubated in vitro (n=8)

FEZENE M Ca?*-ATPase activity (umol Pi-mg™ protein-h™)

FLIR < Lactate content (mmol-g™ wet weight)

AR ZERME P1fE FEAE ZERUIAME Pl
Sample mean Difference mean P value Sample mean Difference mean P value

#i % Temperature (‘C)

415 12.38+2.01 17.49+5.71

445 10.17+1.92 2.20+0.80 0.0001 23.26+4.60 5.81+1.03 <0.0001
482 =T Pyrogallol (mmol-L™)

0 11.83+1.41 17.03+5.51

0.3 8.98+1.90 2.85+1.00 <<0.0001 19.62+2.64 2.59+0.80 <<0.0001
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Table 3 Effect of high incubation temperature and pyrogallol on loss LDH and CK from broiler muscle incubated in vitro (n=8)

L i U (LDH activity)  1U-g™ wet weight

WURR 4055 (CK activity) 1U-g™" wet weight

FEA I TR P {H FEA I FEROIHE P {H
Sample mean Difference mean P value Sample mean Difference mean P value
% Temperature (‘C)
415 15.01+5.41 19.90+13.98
445 28.1748.13 13.2+6.75 0.0009 45.96+25.11 26.06+21.67 0.0114
482 =T Pyrogallol (mmol-L™)
0 16.14+6.34 18.64+14.54
0.3 19.43+7.56 3.29+3.84 0.0459 36.08+23.44 17.45+17.05 0.0232
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