7482 LA A B2k HILH
2020 4 11 H ACTA PRATACULTURAE SINICA Vol. 29.No. 11

DOI:10. 11686/cyxb2020148 http: //cyxb. magtech. com. cn
Brapth, BER B, XSOk, S5, R AR =R R TR R R R S e O R A G R . BDL AR, 2020, 29(11) 74—82.
Duan X L, Xiong M Q. Liu W B, etal. Effects of three fungicides on the activities of protective enzymes and detoxifying enzymes in Apis mellifera.

Acta Prataculturae Sinica, 2020, 29(11). 74—82.

EREH=MRAEAXNEXNERE
& 4P B A0 f 55 B 1Y 72 1

BFRLVEER XK. RLR . EHR,FIO
CHREL MR 3 B 22 B B 0 7 R BT 0862 0 P L AR M 350002)

T R S A R e o P O 2% B R AL b B R R 4 0 (AR ) 9 22 4, R D D I 4 9 B
TR A% e | DR S Je 0 S T IR Ak 3R 28 DK ) e 43 001 0 S G AR P 3 R 4R 9 it R AR M W B AR B (SOD) | i AR W i
(POD) i3 AL S HE (CCAT) AN 3 Fl it 7 B - SR R R B (CarE) (45 BEH BK S-56 8 B (GSTs) A4 M ¢4 & PA50(P450) Y
WM. AR R LRFEMWER 3 AR5 S B % SOD M POD i # , H P Bk fif i 1500 5 (0. 17 mg « L™1)
Ab T 85 A Y SOD Al POD 1 5 5 » 23 90 ot BELEG 1. 82 il 5. 40 %5, 3 Rl R X CAT.CarE Fl GSTs 1%
FOUN AR BT T, W BE A L % PA50 15 1 22 I 40 okl 76 I QO 6 e ) 8 5 A (B AL S T IO . B A
AR ] 9 S, 3 A SR 1000 A5 0. 40,0, 25 10,50 mg « L)% R e Py 3 47 37 il 1) 0 B IR R R 75 5
VEFH 5 T 3 760 fiff 2 1 (04 50 0 45 5, TR AV Xt 3 M Mt o3 B0 1 35 O S VBT U5 ) 5 52 TR AT CarE F1 GSTs 1 PE R B
h SE M T O 0 PA50 RS s DR EE X CarE Il GST's 36 B K 25300 J5 4 ) X P450 22 30 Ky Bifl I 7] 728 7
WAL B ST T o 20 5 SR % WD 3 06 T LA o 90 9 K P O 4 8 R A i A S e IR MU R TR R 0 97 R T LK K e O
H A BRI T A TR BRI AR A T v Y R S TR DR e e A R

REERETE RN ORI 2 0 A 2 G 5 IR D G

Effects of three fungicides on the activities of protective enzymes and detoxifying

enzymes in Apis mellifera
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College of Animal Science, College of Bee Science s Fujian Agriculture and Forestry University . Ministry of Agriculture and
Rural Affairs Fujian Honeybee Biology Observation Station s Fuzhou 350002, China

Abstract: This research aimed to clarify the effects of fungicides applied in Medicago sativa production on the
safety of an important pollinating insect, the honeybee (Apis mellifera), One-day-old adult honeybees were
fed a diet containing dimetachlone, prochloraz, iprodione, at a range of concentrations (diluted with water
1:500, 131000, 1: 1500, 13 2000 and 1 : 2500) or no fungicide (Control). Subsequently, the activities of
three protective enzymes, superoxide dismutase (SOD), guaiacol peroxidase (POD), catalase (CAT), and
three detoxifying enzymes, carboxylesterase (CarE), glutathione S-transferase (GST), cytochrome P450
(P450) in the honeybees were measured. It was found that different concentrations of all the three fungicides

could induce increased activities of SOD and POD in the honeybees. In particular, treatment with prochloraz
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solution at the 1 ¢ 1500 dilution (0. 17 mg « L. ') induced a 1. 82-fold SOD activity and a 5. 40-fold POD activity
compared to the Control treatment. All three fungicides showed low concentration induction and high concen-
tration inhibition of CAT, CarE and GST activities, and showed inhibition (prochloraz) or induction (dimeta-
chlone and iprodione) of P450 activity. With extended treatment time, the 1 : 1000 dilution of all three fungi-
cides (0.40, 0.25 and 0.50 mg * L.”' of dimetachlone, prochloraz, and iprodione, respectively) showed an o-
verall induction effect on the activities of the three protective enzymes in Italian bees, but a variable effect on
the activities of detoxifying enzymes. Specifically, dimetachlone initially increased the activities of the three
protective enzymes and then inhibited activity after 6 h; iprodione induced P450 activity at all times, but inhibi-
ted the activities of CarE and GST in the first 12 h, then induced their activity thereafter; prochloraz elicited a
gradual decrease in P450 activity with time, but initially induced then later inhibited the activities of CarE and
GST. The results indicate that Italian bees can reduce the negative effects of fungicides by regulating the activi-
ties of protective and detoxifying enzymes in their bodies, but the fungicides have an impact on the normal
physiology and metabolism of bees, even so. Therefore, care should be taken when applying fungicides to pro-
tect bees and ensure their safety while pollinating agricultural crops.
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