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Effect of temperature stress on the antioxidant capacity of
Tyrophagus putrescentiae (Schrank)
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Abstract [Objectives] To investigate the antioxidant system of the storage pest mite Tyrophagus putrescentiae under
different temperature stress treatments. [Methods] The activity of superoxidedismutase (SOD), peroxidase (POD),
glutathione-S-transferase (GSTs), total antioxidant (T-AOC) capacity and malondialdehyde (MDA), were measured after 1, 2
and 3 hours exposure to low (0, 5, 10, 15,20 ‘C), control (25 °C), or high (30, 33, 36, 39, 42, 45 °C), temperatures. [Results]
The activities of all three antioxidant enzymes, total antioxidant capacity and MDA content were closely related to both
temperature and the duration of exposure. SOD enzyme and GSTs increased significantly under the low and high temperature
treatments, indicating that temperature plays an important role in eliminating ROS. [Conclusion] The activity of antioxidant
enzymes in T. putrescentiae were affected by temperature stress.
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Fig. 1 Effects of different thermal stresses on superoxide dismutase (SOD) activity of Tyrophagus putrescentiae
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70

a
60 AbFE1 h Treatment 1 h
5ol  E4bFE2 h Treatment 2 h

W {33 h Treatment 3 h

I
S O

(nmol-mg™! protein)
N
(=]

€

PODJE4: Peroxidase activity
)

(=]
< [IIIIIIH

10 15 20 25 30 33 3
{EF Temperature (°C)

2 HAEMBXE B POD B EMERYSZ T
Fig. 2 Effects of different thermal stresses on peroxidase (POD) activity of Tyrophagus putrescentiae
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Fig. 3 Effects of different thermal stresses on glutathione- S-transferase (GSTs)
activity of Tyrophagus putrescentiae
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Fig. 4 Effects of different thermal stresses on the total antioxidant capacity
(T-AOC) activity of Tyrophagus putrescentiae



4 : - 691 -

2.5 EEMEX MDA S E/M®NN An  Choi 2010
MDA
5 MDA 45 SOD
Fi1.107=577.96 P<0.05 MDA
10 30 39 45
20 ROS ROS
MDA
42 45
POD H,0,
H,O, Zhang et al., 2015
3 itig
POD
POD
POD
11
30 33 POD

SOD POD GSTs T-AOC MDA
Soares 2009

5
3 POD CAT
POD
H,0,
SOD GSTs
2012 5
SOD GSTs
SOD Yang
2010
SOD GSTs
= 45
8 a B®ALH] h Treatment 1 h
g 40r 5 4t#H2 h Treatment 1 h
o~ 35} m Zt33 h Treatment 1 h b =
3.8 b =
%’«‘é 3.0} ¢ ag Cc ag
=S5t 2. [ME L d HIE
g '0025 e bde Fg = bed ’E be
S g 2.0r . ?g gg = £l e ’E bd e
SSistocl vl YEl £ FE “Ell & /= I/
M-V Y I LYY VY
-V V-V VY
= el rEN vl CEN L CER O CEN  UER L CER OUER O UER L LB he
0 5 10 15 20 25 30 33 36 39 42 45
RF Temperature (°C)

5 AMMEXE RERE MDA & 2K
Fig. 5 Effects of different thermal stresses on the total antioxidant capacity (MDA)
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