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The response of physiological of Tetrarcychus urticae to heat stress
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of Gansu Agricultural University Biological Engineering Laboratory of Crop Diseases and Pests of Gansu
Province Lanzhou 730070 China)

Abstract: In order to clarify the detoxification mechanisms of physiological response to heat stress on
Tetrarcychus urticae ( Koch) in greenhouse the females adult of T. wrticae were treated in2 h 4 h 6 h
under three different high temperatures ( 36°C 39°C and 42°C)  respectively. The specific activity

enzyme kinetics ( michaelis constants K, and maximal velocities V, ) of multifunctional oxidase
( MFO) carboxylesterase ( CarE) and glutathione S-ransferase ( GST) of 7. urticae were measured.
The interaction between heat stress and treatment time showed a significant difference tested by two-way
ANOVA ( P <0.05) . The results showed that the specific activity and enzyme kinetics of CarEE MFO

GST were differently affected. Specific activity: the specific activity of Cark was higher than the control
except the 6 h treatment at 39°C  the specific activity of MFO was higher than the control except the 6 h
treatment at 42°C  the specific activity of GST was higher than the control except the 2 h treatment at
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42°C. Enzyme kinetics: the K, value of CarE was higher than the control except the 2 h 4 h treatment at
36°C and 6 h treatment at 39°C  the K value of MFO was lower than the control except the 6 h treatment
at 39°C and 4 h treatment at 42°C
treatment at 36°C. The V,,
36°C the V_,, value of MFO was higher than the control except the 4 h treatment at 42°C  the V,  value

the K, value of GST was higher than the control except the 2 h
_ value of CarE was higher than the control except the 2 h 4 h treatment at
of GST was higher than the control in all treatments. The results indicated that T. urticae can change the
specific activity of detoxification enzymes to resist high temperature. MFO had the highest affinity with

substrate and the fastest catalytic rate it was likely to play a dominant role in the response of resisting high

temperature compared with CarE and GST.
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Tetrarcychus urticae ( Koch)

Arthropod Acarina ( 2015; Bayu et al. 2017) .
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4h 6h  36C (P <0.05)
39C  42C (P <0.05) 39°C 36°C 6 h CarE
0.6914 +0. 0094 pmol/pg/min
(36%C) 1.79  39C 6 h CarE
CarE 0.3780 =+
( >36°C) o 0. 0137 pmol/pg/min 2.32% .
1 ( pmol/pg/min)
Table 1 Effect of high temperature on specific activity of CarE in Tetrarcychus urticae
(h) (°C) Exposure temperature
Exposure time 25 ( CK) 36 39 42
2 0.3870 £0. 0266 Aa 0.4852 +0.0122 Ba 0.4688 £0. 0352 Aa 0.4575 £0. 0170 Aa
4 0.3870 £0. 0266 Ac 0. 6560 £0. 0331 Aa 0. 4370 £0. 0445 Abc 0.5073 £0. 0131 Ab
6 0.3870 £0. 0266 Ac 0.6914 £0. 0094 Aa 0.3780 £0. 0137 Ac 0. 4454 £0. 0252 Ab

Duncan

(P <0.05)
(P<0.05), 2. 3 .

Duncan

Notes: The different capitals in the table indicated the significantly differences of detoxification enzyme specific activity in the same

temperature exposured to different time tested by Duncan ‘s new multiple range method ( P < 0.05)

lowercases indicated the

significantly differences of detoxification enzyme specific activity in the same time exposured to different temperature tested by Duncan”

s new multiple range method ( P <0. 05)

. The same for Table 2 and Table 3.

2.1.2 ( MFO) (P<0.05); 6 h 36°C  39C
42°C (P <0.05) .
MFO (36°C)
2 o MFO MFO (>
(42 6h ) 36°C 39°C 36%C) .
(P <0.05)
(P>0.05) 42°C 4h 6h 36°C 4 h MFO
2h (P<0.05), 0.0136 +0. 0003 pmol/pg/min
2 h 36°C  42°C 1.37 42°C 6 h CarE
39°C (P <0.05); 4 h 0.0058 =
36°C  39%C 42°C 0. 0004 pmol/ g/ min 41.83% -
2 ( pmol/ pg/min)
Table 2 Effect of high temperature on specific activity of MFO in Tetrarcychus urticae
(h) (°C) Exposure temperature
Exposure time 25 ( CK) 36 39 42
2 0. 0099 +0. 0002 Ac 0.0134 +0. 0003 Aa 0.0120 +0. 0002 Ab 0.0133 £0. 0004 Aa
4 0. 0099 +0. 0002 Ab 0.0136 +0. 0003 Aa 0.0127 £0. 0003 Aa 0. 0106 +0. 0004 Bb
6 0. 0099 +£0. 0002 Aab 0.0119 £0. 0025 Aa 0.0122 £0. 0002 Aa 0. 0058 +0. 0004 Ch
2.1.3 S— ( GST) 3 . GST
( 42%C 2h ) 36C  39C
GST 4h 6 h 2h (P<
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0. 05) 42°C 4 h GST
2h (P<0.05) ( >36%C) o
2 h 36°C 39°C . (P<0.05)
42°C (P<0.05); 4 h 36°C 36°C 2 h GST
42°C 39C (P> 23.2274 +1.3311 pmol/pg/min
0. 05) (P <0.05); 2.38 42°C 2 h CarE
6 h 36°C 39C 42C 7.8858 =
(P >0.05) (P<0.05) 1. 3935 pmol/ g/ min 19. 14% .
(36%C)
3 ( pmol/ pg/min)
Table 3 Effect of high temperature on specific activity of GST in Tetrarcychus urticae
(h) (°C) Exposure temperature
Exposure time 25 ( CK) 39 42
2 9.7524 +0. 5025 Ac 23.2274 £1.3311 Aa 19. 2150 +0. 8829 Ab 7.8858 £1.3935 Be
4 9.7524 +0.5025 Ab 16.2959 £2.3773 Ba 13. 4067 +1. 6007 Bab 15.5175 £0. 7767 Aa
6 9.7524 £0.5025 Ab 15. 1848 £0. 6771 Ba 11.8091 £1.5735 Bab  11.5394 +1. 7137 ABab
2.2 3 1.46%
39.49% -
2.2.1 (K,) GST K, 36°C 2 h
CarE K, 36°C 2h 4 h. 39C ( 1-C), 36%C
6 h GST K, 4 h
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4 h 4 h o
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2h 4h 39C 42 CarE K, GST K, 10.75%;
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4 h ; 42°C ( 2-A). 36C.
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MFO K, 39°C 2.43 & 2 h 39°C
2C K, (P<0.05); 4h 42°C CarE Vi
36°C  39C MFO K, (P<0.05) 2.05 2.64 ; 4h
(P <0.05) 37.49% 39°C 42%C CarE  V ;
31.52%; 6 h 36C  42C MFO K 6 h 36°C. 39C. 42C CarE V

m
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243 . 1.23 .  MFO V. (P <0.05)
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( 2-B). 39C C) . 36°C. 39°C. 42C GST V..
MFO Vo 6 h 4 h 0
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Fig. 1  Effect of high temperature on K, of detoxification enzymes in Tetrarcychus urticae
A ;B ; C S- o K,
Duncan (P<0.05) K, Duncan

(P<0.05) . Notes: A CarE; B MFO; C GST. The different capitals in the figure indicated the significantly
differences of K, in the same temperature exposured to different time tested by Duncans new multiple range method ( P < 0. 05)
lowercases indicated the significantly differences of K in the same time exposured to different temperature tested by Duncan’s new

multiple range method ( P <0.05) .
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Fig. 2 Effect of high temperature on V,, of detoxification enzymes in Tetrarcychus urticae
DA ;B ; C S— o Vi
Duncan (P<0.05) Vo Duncan

(P <0.05) . Notes: A CarE; B MFO; C GST. The different capitals in the figure indicated the

significantly differences of V, in the same temperature exposured to different time tested by Duncan’s new multiple range method
(P <0.05)

Duncans new multiple range method ( P <0.05) .

lowercases indicated the significantly differences of V, _ in the same time exposured to different temperature tested by
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