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Abstract; [ Aim] This study aims to determine the effects of temperature on the activities of key enzymes
related to respiratory metabolism in adults of the bean bug, Riptortus pedestris. [ Methods] The activities
of five key enzymes related to respiratory metabolism, i. e., glyceraldehyde-3-phosphate dehydrogenase
( GAPDH ), glycerol-3-phosphate ( GDH ), 3-hydroxyacyl-CoA dehydrogenase ( HOAD ), citrate
synthase ( CS), and lactate dehydrogenase ( LDH ), in R. pedestris adults exposed to different
temperatures (16, 20, 24, 28, 32 and 36°C ) for 4 h in scotophase were assayed by using biochemical
methods. [ Results] The results showed that the activities of the five key enzymes in R. pedestris adults

increased first and then decreased as the temperature increased. The CS activities at 16 and 28°C differed
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significantly between males and females, being higher in females than in males at 16°C , but lower in

females than in males at 28°C. The LDH activities in males were higher than those in females at 36°C ,

suggesting that there are significant differences between males and females in the tricarboxylic acid cycle

metabolism at low temperature and in the anaerobic glycolysis at high temperature. The ratios of GAPDH

activity to HOAD activity in adult males and females exposed to different temperatures were much higher

than 1.0, indicating that R. pedestri adults mainly consume carbohydrates in respiratory metabolism at

the test temperatures. [ Conclusion] In the temperature range from 16°C to 36°C, with the increase of

temperature , the activities of key enzymes involved in respiratory metabolism in female and male adults of

R. pedestris increase at first, and then decrease. R. pedestris can adjust its respiratory metabolic intensity

to some extent to adapt to temperature change.
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Fig. 1

Effects of temperature on the activities of GAPDH (A) and GDH (B) involved in

carbohydrate metabolism in Riptortus pedestris adults
GAPDH ; 3-fi g H i Il Z K Glyceraldehyde-3-phosphate dehydrogenase; GDH ; 3- iz H il i ZU i Glycerol-3-phosphate. & Fp%dE A FIIME « 5
WER, FE SR 7R R R AN (R BE 22 1] B 0 1 25 5 5.2 (Duncan ORI E MK 5, P <0.05), B2 13 [Al, Data in the figure are mean + SE.

Different small letters above bars indicate significant difference in enzyme activities among different temperatures ( Duncan’ s new multiple range test, P <

0.05). The same for Figs. 2 and 3.
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Fig. 2 Effects of temperature on the activity of 3-hydroxyacyl-
CoA dehydrogenase (HOAD) involved in lipid metabolism in
Riptortus pedestris adults

2.3 BEXNRESERREN=KERBIA G
ETC R B R ERTE RIS

L 8 S R ) i W 0 SRR P CS TR @
F=8.231, df=5, P=0.001; & : F=6.816, df =
5, P=0.003)fl LDH i (9 . F=17.169, df =5,
P=0.000; 6. F=4.852, df=5, P=0.012) (&
3) AR I B Y Bl P, e 0 L A L CS Y
5 LDH 36 PR 2 31 J5 il fh i e o5 i 2 i
MR HL Y CS 3 1 55 M B B A ) LDH 3% M 3 78
16°C IR 454, 235124 0. 113, 0.052 F10.055 U/g.
Bt B T e, I g M L M AR CS TR MRS
LDH 513 218 358 , 28 °C B i i s ik il HL A CS
1M1 LDH 352518 2 2 57, 43914 0. 202 U/g Fil

B 0.101
0.09
0.08 1 d heab ab
0.07 he d
0067 & ¢
0.05 1
0.04 1
0.03 1
0.02
0.01

0 - L
16 20 24 28 32 36

1RJE Temperature (°C)

LDH{F P (U/g FW)
LDH activity

3 IRLRE X A e R e PR A =R IR G R OCHE R CS (A) FUBH O BE AR G BEME LDH (B) 36 PEAY 20

Fig. 3 Effects of temperature on the activities of CS (A) involved in tricarboxylic acid cycle and

LDH (B) involved in anaerobic glycolysis in Riptortus pedestris adults
CS: ¥riEMR & Wi Citrate synthase; LDH: FLHRM &M Lactate dehydrogenase. A3 I+ 55 387 [R]—JRLRE T Tl P 70 Al ol =2 [A) A7 I 38 25 57 (e

SIFEAR TRy ,P <0.05) , The asterisk above bars indicates significant difference in enzyme activity between females and males exposed to the same

temperature (independent-sample 7 test, P <0.05).
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Table 1 Ratios of GAPDH activity to HOAD activity in

Riptortus pedestris adults at different temperatures

GAPDH/HOAD J&E 1 1L

1 |
] Ratio of GAPDH activity to HOAD activity

Sex

16°C 20C  24C 28°C 32C 36C

I 1 Female 2.33 2.09 206 2.16 2.37 1.97
T Bt Male 2.87 2.04 245 1.96 2.17 2.50
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