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A Potential Target for Organophosphate Insecticides Leading to Spermatotoxicity

TOMIZAWA, Motohiro
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Organophosphate (OP) insecticides also act on the diverse serine hydrolase targets
, thereby revealing unexpected toxic effects including male reproductive toxicity. The present investigati
on detects a target molecule for OP-induced spermatotoxicity. The activity-based protein profiling (ABPP)
approach with a phosphonofluoridate fluorescent probe pinpointed the OP target in the rodent testicular me
mbrane proteome, i.e., OP phosphorylates the fatty acid amide hydrolase (FAAH), which plaﬁs pivotal roles
in spermatogenesis and sperm motility acquirement. Subsequently, rodents were treated with vehicle or OP c
ompounds (10 days or 9 weeksa, and FAAH activity in testis or epididymis cauda was reduced by the treatmen
ts. ABPP analysis revealed that FAAH was selectively inhibited among the OP-treated testicular proteome. T
he FAAH substrate anandamide levels were elevated by the OP treatments. Accordingly, FAAH is a potential t
arget for OP-elicited spermatotoxicity.
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OP compound FAAH MAGL
chlorpyrifos oxon 0.22+0.02 0.12+0.01
fenitrothion oxon 5.6+0.3 65+13
dichlorvos 4.1+0.7 51%17
paraoxon 5.3+0.8 21+4.4
diazinon oxon 40+4.1 110+8.1
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35-50mg/kg/day
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Table 2
Effects of subacute CPF exposure (10 days via oral route) on FAAH and MAGL activities
in mouse testis and epididymis cauda

Treatment Activity (pmol/mg/min) (#5D, n=5-9)
FAAH MAGL
Testis Epididymis Testis Epididymis
cauda cauda
Vehicle 180218 54258 BOO +20 400+ 18
(100%) (100%) (100%) (100%)
Low 98 £457 44 410 660 £120° 390+ 12
(54%) (81%) (83%) (98%)
High 95 22" 39443 690 £57 400+ 25
(52%) (71%) (86%) (100%)

Table 1. Effects of Subacute FNT Exposure {10 Days via
Oral Route) on Endocannabinoid Hydrolyzing Enzymes
FAAH and MAGL in Mouse Testis and Epididymis Cauda®

activity, pmol/mg/min (5D, n = 6=7)

FAAH MAGL
epididymis epididymis
treatment testis canda testis canda
wvehicle 150 + 18 6+ 10 710 + 26 +00 £ 20
(100%) {100%) {100%) {100%)
low 76 + 16%* 3+ 649 670 + 27 3N+ 36
(50%) (788 (480 (9]
high 67 & 32 M 11%* 680 + 25 IE 15
(4425) (63%) (6% ) (95%)
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