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Effect of sublethal concentrations of bifenazate on detoxifying
enzymes in Tetranychus truncatus
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Abstract [Objectives] To determine the effect of sublethal concentrations of bifenazate on detoxifying enzymes in
Tetranychus truncatus, further understanding of the mechanism underlying resistance to bifenazate in this species and improve
the application of bifenazate. [Methods] The LCs, of bifenazate to adult female 7. frunmcatus was tested using the
leaf-dipping method and sublethal concentrations corresponding to 10% and 30% mortality (LC,oand LC;) calculated from
the virulence regression equation. The specific activity, and two constants of kinetic parameters, Michaelis constant (K,) and
Maximal velocity (Vmax), of carboxylesterase (CarE), glutathione s-transferase (GSTs) and multifunctional oxidase (MFO),
were tested and analyzed after treating 7. truncatus with LCyoand LC;pdoses of bifenazate. [Results] Specific activities of
CarE, GSTs and MFO were all significantly increased (P<0.05) by exposure to LC;, and LCs, doses of bifenazate. The specific
activities of CarE and GSTs in the LC;, treatment group were generally significantly higher than those of the LC,, treatment
group (P<0.05). The K,, value of CarE either decreased significantly, or had no significant change (P<0.05), whereas that of
GSTs and MFO increased significantly, or had no significant change (P<0.05). The V. value of CarE increased significantly
(P < 0.05), indicating that CarE has a high substrate affinity and catalytic rate. Conversely, the V.« value of GSTs and MFO

decreased significantly (P < 0.05), indicating low substrate affinity. [Conclusion] Bifenazate can induce the activity of
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detoxification enzymes in 7. truncatus and CarE plays a key role in the detoxification of bifenaazate in this species.
Key words Tetranychus truncatus; bifenazate; lethal concentration; detoxifying enzymes; specific activity; kinetic
parameters of enzymology
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Table 1 The Kinetic parameters of CarE in Tetranychus truncatus treated with sublethal concentration of bifenazate
K, mmol-L ! Vmax umol-pg L min !

h CK LC)o LC3, CK LCo LCj
2 0.295+0.004Aa  0.269+0.005Bab  0.254+0.003Ccd  2.833+0.046Cd  3.322+0.012Bab  3.436+0.009Aab
4 0.276+0.003Ab  0.270+0.011Aab  0.259+0.002Abc  2.933+0.025Cc  3.289+0.023Bbc  3.367+0.009Ac
6 0.293+0.005Aa  0.280+0.004ABa 0.274+0.003Ba  2.849+0.021Cd  3.049+0.004Be 3.185+0.016A¢
12 0.266+0.004Abc 0.276+0.004Aa  0.272+0.004Aa  3.021+0.033Bb  3.106+0.005ABde 3.195+0.034Ae
24 0.29240.003Aa  0.280+0.004Ba  0.274+0.002Ba  2.8334+0.017Cd 3.115+0.006Bde  3.226+0.022Ade
36 0.268+0.003Abc 0.274+0.005Aa  0.270+0.004Aa  3.012+0.012Cbc 3.145+0.048Bd 3.257+0.023Ad
48  0.273+£0.005Ab  0.269+0.001Aab 0.272+0.003Aa  3.003+0.010Bbc 3.247+0.007Ac 3.279+0.020Ad
60  0.259+0.001Ac  0.25240.003Bc  0.265+0.001Aab 3.1554+0.020Ba  3.356+0.025Aab  3.401+0.012Abc
72 0.271+£0.003Ab  0.257+0.003Bbc  0.247+0.005Bd ~ 2.941+0.016Cc  3.378+0.022Ba 3.484+0.007Aa

+

P<0.05

2 3

P<0.05

Data in the table are mean+SE, and followed by the different lowercase letters indicate the significant difference of kinetic
parameters in the different time under the same treatment (P<0.05), while followed by the different capital letters indicate the
significant difference of kinetic parameters under the different treatments in the same time (P<0.05). The same as table 2 and table 3.
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Table 2 The kinetic parameters of GSTs in Tetranychus truncatus treated with sublethal concentration of bifenazate

K

mmol-L !

Vmax

pmol-pg 'min

1

CK

LCy

LG

CK

LCyy

LCs

3.525+0.047Bd
3.880+0.019Bb
4.040+0.066Ba
3.851+0.021Cb
3.773+0.031Bbc
3.850+0.021Bb
3.710+£0.027Cc
3.675+0.023Bc
3.553+0.020Ad

3.654+0.103ABd 3.871+0.054Ae

3.971+0.053Bc¢
4.661+0.123Aa
4.322+0.102Bb
4.270+0.067Ab
3.882+0.018Bcd
3.929+0.035Bc¢
3.845+0.015Bcd
3.663+0.121Ad

4.249+0.039Acd
4.953+0.207Aa
4.659+0.123Aab

3.947+0.049Bde

4.225+0.032Acd
4.606+0.036Ab
4.278+0.097Ac

3.878+0.121Ae

63.291+0.052Aa
59.880+0.148Ac
57.143+0.279Ad
59.52440.348Ac
61.350+0.506Ab
59.880+0.122Ac¢
61.728+0.137Ab
61.350+0.079Ab
62.893+0.238Aa

61.728+0.487Ba
58.480+0.406Bc
53.763+0.290Be
56.497+0.116Bd
56.180+0.157Cd
59.172+0.257Bbc
58.824+0.309Bbc
59.524+0.133Bb
61.350+0.343Ba

61.350+0.344Ba
56.497+0.210Ccd
51.813+0.203Cf
55.866+0.166Bde
58.824+0.192Bb
56.180+0.096Cde
55.556+0.160Ce
56.818+0.093Cc
60.976+0.254Ba

=3

BX A B R T 34038 R 20K B AL IR B I i /5 R R R iE] MFO BIBh 2 &3

The kinetic parameters of MFO in Tetranychus truncatus treated with sublethal concentration of bifenazate

K

mmol-L !

Vmax

pmol-pg 'min

1

CK

LCy

LC30

CK

LCyo

LC3()

2.471+£0.005Bd
2.531+0.005Ba
2.485+0.005Cc
2.510+0.002Bb
2.524+0.002Ba
2.509+0.003Bb
2.499+0.003Cb
2.484+0.005Bc
2.473+0.003Ccd

2.499+0.005Ad
2.547+0.002Aa
2.516+0.003Bc
2.530+0.004Ab
2.529+0.004Bb
2.541+£0.001Aa
2.529+0.001Ab
2.531+0.002Ab
2.495+0.003Bd

2.509+0.001Ade
2.555+0.005Aa
2.541+0.002Ab
2.518+0.002Bcd
2.562+0.010Aa
2.538+0.001Ab
2.521+0.002Bcd
2.525+0.001Ac
2.505+0.002Ae

0.060+0.001Aa
0.049+0.001Ad
0.055+0.001Abc
0.054+0.001Abc
0.050+0.001Ad
0.053+0.001Ac
0.054+0.001 Abc
0.056+0.001Ab
0.059+0.001Aa

0.057+0.001ABa 0.056+0.001Ba

0.048+0.001Acd
0.053+0.001Ab
0.049+0.001Bc
0.050+0.000Ac
0.047+0.001Bd
0.052+0.001Bb
0.052+0.001Bb
0.056+0.001Ba

0.047+0.001Ac
0.049+0.000Bc
0.051+0.001Bb
0.048+0.001Ac
0.048+0.001Bc
0.053+0.001 ABb
0.053+0.001Bb
0.055+0.001Ba
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