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Effect of temperature on the survival rate and antioxidant enzymes

activity of Atractomorpha sinensis
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Abstract: In order to clarify the effects of different temperatures on the survival rate of adult
Atractomorpha sinensis and the activities of antioxidant enzymes in vivo. In the temperature range

of 24~40°C, the healthy adults of 4. sinensis were divided into groups and treated in biochemical
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incubator for 4 h. The survival rate of adults and the activities of antioxidant enzymes (SOD, CAT,
POD), total antioxidant capacity (T-AOC) and malondialdehyde (MDA) content were measured
under different temperature. The survival rate of adults was higher than 50 % in the range of 24~
34°C, and the survival rate of adults treated at other temperatures was significantly reduced. In the
temperature range of the experiment, the activities of three antioxidant enzymes in the 4. sinensis
increased initially and then decreased with the increase of temperature. The activities of SOD,
POD and CAT in female and male adults were the highest at 32°C. The changes of T-AOC activity,
MDA content and antioxidant enzyme activity were similar, and both of them reached the highest
at 34°C. There were differences in the adaptability of A. sinensis to different temperatures.
Excessively high temperature was not conducive to its population survival, and was this
phenomenon was closely related to its antioxidant enzyme activity. The antioxidant enzyme
activity of female adults was higher than that of male adults. Females were more adaptable to
temperature changes.
Key words: Atractomorpha sinensis; temperature; antioxidant enzyme activity; total antioxidant
capacity; malondialdehyde; environmental adaptability

KA I8 Atractomorpha sinensis J& E.i# H Orthoptera £ 312 £} Pyrgomorphidae 71 1% &
Atractomorpha, e WIMAIILE MG 2 E 5 MM RE R, FESmEHE. RE, B
FEL R gt HAL BIEJEPRIE. SKEAINERFEARMMX (Kevan and Lee, 1974;
BEUliy, 1994; ki, 2005; Kumar et al., 2014; Ishikawa and Takahata, 2019) . 41
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i, I S E AL BE J) (Total antioxidant capacity, T-AOC) FI75 —/ (Malondialdehyde,
MDA) ¥ B TR RE S e defA Jig ot i A 2 - (Lalouette et al., 2011)
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Fig. 1 Effect of different temperatures on the survival rate of adults in the Atractomorpha sinensis
e B IR R, EAEVNG FREROR AR AR B 22 R B2 (P < 0.05). * KRR R
SR R H 2 (AR S 38 72 5 (BT REAR G 58, P<0.05) o FIEI[A . Note: Data were mean + SE, histograms with

different lowercase letters indicated significant difference among treatments at the 0.05. The asterisk represented

significant difference in the enzyme activity between female and male adults at the same temperature (P < 0.05,



independent samples #test). The same below.
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M. HERHL SOD WEMEZEFAEE (P>0.05) , (MM, MERH CAT 3G HEN 2R B3 (P
<0.05) , POD iGMH: RATE 34°CIRFEREZ T (P<0.05) .
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Fig. 2 Effects of different temperatures on the activities of SOD (a), POD (b), and CAT (c) in Atractomorpha

sinensis adults
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Fig. 3 Effects of different temperatures on the contents of total protein in Atractomorpha sinensis adults
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Fig. 4 Effects of different temperatures on the activities of T-AOC in Atractomorpha sinensis adults
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Fig. 5 Effects of different temperatures on the contents of MDA in Atractomorpha sinensis adults
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Table 1 Correlation between adult survival rate and antioxidant enzymes of Atractomorpha sinensis at

different temperatures

P51 Prea b JiRE Y & R
Sex Antioxidant enzyme Equation regression Significance test
ot SOD 1=10090.3558/(1+exp®-3711-0:0062399) - R=().9085 F=11.8184 P=0.0127
POD »=7010.6190/(1+exp!7-409-0-0115240)) R=0.9053 F=23.8908 P=0.0028
Female
CAT 1=1628.4523/(1+exp>0837-0.0038121)) R=0.6492 F=1.8209 P=0.2546
- SOD y=1115.3608/(1+exp©-2382-0-0058152)) R=09618  F=14.5341 P=0.0083
i
POD ¥=6238.9435/(1+exp(®1624-0.0145720)) R=0.8849 F=9.1204 P=0.0125
Male
CAT y=4799.0099/(1+exp(6:7611-0-007541)) R=0.4416 F=1.9769 P=0.2330
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21 HHEL) A BRARIE H SN, 05 o 0 SR AR B e b 00 A 6 ) S S R A R 7
A H KA (Kharouba et al., 2019) o B AU TR AN BT R KEE, BT
BT AK H — 2R 0 THORS B o P B L B ) R AP L] e e AT IR A A kv S A [ 2 )
WY E LSRRG 2 — (Bafana et al.,, 2011) o B HUTEIEIR & AF T ITE M0 A48 S HT A 72
—HEACTPEPIRAS, R v IR R 2 A B A e A R TR A, AR P, 4
IR BRA B EET. CER RS, 2014; FRO05E, 2020) o W82 T ARG TR B5OAR s 45
A P A s AR K, TR B LS IR S B B 7 1 ik L S R B el B S A AR

& (Biand Felton, 1995) , iXS64 [ fH A2 i il i UMb . Bt S A8 A B 1 s 4014



o, AR EE KES, 2016) . SOD. CAT Fl POD & [ {#37§ 2 G K {H L 44
RN RS AP ) BT, R HIER A iS5 (Kashiwagi ef al., 1997) o« ARBFH
35 SR WY T 200 67 L o, RO L N e R A — S T 32, 38°C LA A TG 58 A BAE ALY - B
T TH A e B R R Y SOD. CAT. POD. T-AOC i1 b MDA & [ 52 P 5 %6} i
HAFEREZE R, U I Se T A 0 IR0 FA N ™= AE & PR A B — s 1R

SOD fA1E T K Z H WAt 2 Vi AR W HE AL B8 I 2257 (Sharma and
Mathur, 2020) . W 53 & & Bk 15 Tyrophagus putrescentiae St vy ilwid B BT 7t 28 B i 2L /) SOD
TR R 1 R A T IR T, iR I 45°C 5 SOD iR PR, HAEFEHED
Jo§ T TR AR P 7 AR KRR AR, DT A R 2 B (CERRSE, 2019) o AWFFLH
SPAFA A ZE R, 36°CHT A U i H SOD Yl M T 46 T B, HAR 20 B 4 B &5 1 | 2
BEERATRE, oV A HE A HoOr, SR BV AriE BB WSS, BVETE TR, fAiE %
SURMBEAC (B 2) o R de f dupi ST B 1 B 2R HaOn &5 &7 ALl R HR T AH 5K 1l
BRI, SURBUATE 185 .

CAT #1 POD 3[Rl & H B HUR N HaOn HITHFR TAE, 24 HaOn IR EER i CAT 4% T %
TER, 1T Ho00 3R BARET POD 2 EZAEH (E/NFIZE, 2019) o ANGRIG 4 5% W ke 740 £ 02
JHTE 24~32°CIRJE TG A CAT 5 POD GV R E TR, H &AM R RGBS v, i
34°Ca TGRS R I, IR (R IR o T 34°CHRMAKSE CAT 15 Bk A et 7=
LRI Ha020 M. HERLHLT 32°CH6 M I B A KT B, BB IR AR EETH i, Uik
PR3 D e A s s P B A Bl PR ARG ], A AR B B R R A R AL
I F T A OGRS BRI 2, Bl A A R e AL, BRSO, A KRB
P #0#] (Anand Choi, 2010; Mahmud et al., 2010) o MAl, 36 FE AR T MRk A4 P 3 Fh
P ARG T V75 AL v e s o, 0 JFC R S o 5 i v 2 S 3R v T R i o, U B AE ) —
RRETT 0 s HORAAEC T P o e (g A P (R BT A B PR 1 T 20, DI R 5 R 2 i
i SO IR B U FE RIS, AR, R Re it 4% 78 A2, AH BT e RS el . 445
(20200 XEM/NGEEE Oedaleus asiaticus FF 78 A KR I, P ABETEPEIILE 30°CHY
B RAE, R YIHUALE 30°CI i ALK P fcimr, R TR 5 IR E 2 1EM G, iR
SR, H AR E S E AT . FEHE (2016) WFFL R KFINE Calliptamus italicus
Jist, ORI BE PR e 2 AR R B LE 27 ~51°CYa Rl A, R A Y 3 Al S A Bl v 2 9 52 300 2 38 s ik
s, HMERCR B RE ) i T RE R o A R A TR 2 B A TR 3 B
HIEAHDG, ULEAAAE 32 BIPT AL R R 4% o il e Ui S T R A S
I, HUARIE DIk, AR B B A

T-AOC VU NS T BT e 8 AL e )1 EE 228 (Ghiselli ez al., 20000 . T-AOC
TV B R RE (1 T v SR SN S AR IR, 7E s 34°CRT A Fmr. AR, T-AOC itk
(b B B IR B (34°C) W& e T HAMBUAAGEG, U] duR e ot in R B L |



T VEEERE A 1L B S AR B B AR B R R A, BRI R R PR R
CEEHE%E, 2021) . MDA 240t Sk 2 A A AR IR I = ZEAL =4, ML Py g 5
AL (Rael et al., 2004) o AWFFLEE REW], FAFIL R HE 32~34°Canii a5,
MDA & &4 2 5 A 52, U MDA 18 B2 M nl f82 th TiE Rk 8 £ R K g
JE S 5 B BT U T V7 1 T O R 0 7 R 2 R LR RIS A B R i A A AN
HoAtoxt SE AL E P RS (FELE, 2020) o T-AOC JEPEF MDA & & HU A MBELE L /N G202 O.
decorus asiaticus~ FELENH, Propylaea japonica 551 5.l Megacopta cribraria %53 HUHF 7T
FEHWLZIRE (Zhang et al., 2015; FREI4%E, 2020; FEIEZE, 2021) . b, MEAACFER
JEN, T e R R U RA R B2, T BR 2 AR IR DT R A A 7 B AR A B R
PRI, A T-AOC JEPE S MDA & &84 T IR
gi BRI, R AR TR A AR KA, R HAEE R S H AR A SR
TR )R G o B A0 57U Bl T RE A8 A R iR B 8 T TR P AR, R R I — 8 Y iR
TN, X5 AT BRIE R 7 KT XA A SRR A — 2, A 6 K B [ AT S
AR S PR AE AR BAT SR AT FAE o AT ST 45 F oA T e R A 67t T i) 0 e o X sl o0 A
Qi P 38 R 23T L I S AR R 2 kA
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