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Abstract [Objectives] To investigate the effects of tea saponin on detoxification and protective enzyme activity of Locusta
migratoria. [Methods] The effects of different concentrations of tea saponin on the activity of glutathione-S-transferase (GST),
carboxylatetasse (CarE), cytochrome P450 (CYP450), peroxidase (POD), superoxide dismutase (SOD) and catalase (CAT) were
compared by injecting low, medium and high concentrations of tea saponin solution into the abdomen of adult L. migratoria and
monitoring changes in detoxification and protective enzyme activity after 0, 12, 24 and 48 h. [Results] The activity of the three
detoxification enzymes increased rapidly in the low concentration treatment group, but GST activity was subsequently inhibited,
and CarE activity was highest in the medium concentration treatment group. The activity of CYP450 increased with tea saponin
dosage. CarE and CYP450 activity increased significantly after 12 h, and the activity of GST increased significantly after 24 h.
POD and CAT had the highest activity in the low-concentration treatment group, whereas SOD activity increased significantly in

the medium concentration treatment group. Protective enzyme activity began to increase significantly after 24 h in the low
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concentration treatment group. POD and SOD activity continued to increase, but CAT activity decreased, after 48 h. [Conclusion]

Tea saponin can affect the activity of both detoxifying and protective enzyme in Locusta migratoria.

Key words tea saponin; detoxifying enzyme; protective enzyme; Locusta migratoria
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Fig. 1 Changes of detoxifying enzyme activity of Locusta migratoria after treatment
with tea saponin of different concentration

A. GST ifitk; B. CarE i&tk; C. CYPA50 i 1E, KP4l 1 44 (Ehr it
FE EARA A R/NEG A RN AR RS R MG YA e 25 5% (P<0.05, t K3 ), FEIFE.
A. GST activity; B. CarE activity; C. CYP450 activity. Data are mean+SE, histograms

with different lowercase letters indicate significant differences in detoxifying enzyme between
different dilution multiples (P< 0.05, t-test). The same below.
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Fig. 2 Changes of detoxification enzyme activity of Locusta migratoria after tea
saponin treatment for different time
A. GST {fitk; B. CarE ifith; C. CYP450 itk *3R/m AR Ab 3 ] Xf BE 2 Al
RIS Z MAATERF2ESR (P<0.05, t 15 ), K4,

A. GST activity; B. CarE activity; C. CYP450 activity. * means significant difference between the control group
and the tea saponin treatment group at the same treatment time (P< 0.05, t-test). The same as Fig.4.
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Fig. 3 Changes of protective enzyme activities of Locusta migratoria treated with tea
saponin of different concentrations
A.POD iitk; B.SOD iifith; C.CAT itk
A. POD activity; B. SOD activity; C. CAT activity.
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Fig. 4 Changes of protective enzyme activitiesin Locusta migratoria treated
with tea saponin for different time
A.POD fitk; B.SOD {fith; C.CAT ik,
A. POD activity; B. SOD activity; C. CAT activity.
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FEIH ST IS ke CRERAE, 2018 ),
VL] LR GST. CarE . Fl CYP450 3G PE7E
BT IR Z R HFEH T BT R, LR
EREFER CarE #l CYP450 Witk B E TS, GST
T B AR (R, 2020 ). A5 A
B, CarE Fl CYP450 FEIGTEAEMRIREA BRI
WALFE 12 h J5 B, T GST #6-PE N 7E Zb B
24 h 5 WEW, PR ER B R E AT |
U5 CarE 1 CYP450 15 PE, FifiZs i 3 AL BEH [H]
K, GST WHHIE S 5 s tCil. FHZEm KAk
PEEF, KA GST I CarE I PEAEALIS 48 h
WEET 0h, CYP450 7EZ&IB/KALEE 12 h A RP
BERT 0 h, BERFEREKT, UGS
JEA IR R IR IRIBK, A B AR AN AR
Wi, W5 SRR TR I, R L
X 43 AR AW 53 0 EEE /N, A5 A R 1)
i 35 S o

ff BRSPS FoE— N R A R, R TRl
ZAIAH B PR AT AR CORFFAE, 2018 ),
AR FEALARE K 2 BT T € e 5 il 3% A Bl
A SR U BE AR AR, HOVBAE 1 4T IR B
{EAS E— LR AT .

YA S & B AU PR )
B2 (Wuetal., 2015; Wangetal., 2020 ).,
AWM, SR BEAM)E CIE{KN SOD.
POD Hl CAT ¥ & 13 T X R, (H)2 3
TR XoF A% H 2R P8 ) e o R AP AE 25 5 (IR
Ab PR A Py POD Al CAT i MEdRcsik, i
o VA R A R T R X IR KO IR
We g A1l SOD H M 5X IRl ol 2= 5%, 0
BEE ZS B RN, SOD HMEZ Wi, X
SERE Y 45 S U0 B AR A 2 E Wil R EE SR
15 POD FI CAT 31k, ik BE A= vk B 25 B 2
B EZES SOD ik, sKEFE (2015) #F5%
KW, ZEEEKXIHETARIE CE Locusta
migratoria migratorioidesSOD P, % iH S
POD. CAT {fith, 3 Fhffih+ sh& VA5, 304
25 (2021 ) 3 28 mb i 53 A0 R B -6 AURK &y
Z AP B SOD ., CAT F1 POD i P21
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TXF R DL RN R B e A o O AP iR A ] S
e ARy 5 ey e o, AR AN [

AWFFTIR LI, ZEMKNT R4 MK SOD Fil
CAT 1HPEAEALH G 48 h JTHA W18 hn, CAT i
PETEALELIS 24 h JR4G W&, (A58 KT
AEFRLAMA, BRSNS AR 2515 5 RIE LR
PGB AN 2 . RIEAR N POD TG ARGk
JEZS R RV AL B R S v 1, HAE AL
24 h 5 RIREHJE s, 7E 48 h St —2E8 i,
U] POD JZ UMM B2 5% e R P 1Y 2R
fitf. SOD & VETE Rk A4S B R AL HI e sy, HL
1€ 24 h 5 B RFELHIN, SOD J2& I 4 = vk
JEZR R R WA B B

AT 58 3 4 LA AT TG il AR
PP T it A R 2 R R Ak L ] £ o S R
GEIR IR, A5 E AT REA P A A LR
fitg & AR AL, s A PRI T RE , T LAE
s R TR AE AR 2

Brigt: EAEHT SRR IR I DO R R N R
B if D R BRI R
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