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Abstract

The responses of brain acetylcholinesterase(Ach-E) and plasma cholinesterase (Ch-E)
activities were studied in chicknes given oral doses of Terbufos(S-tert-butyl thiomethyl
0, 0-diethyl phosphorodithioate), an organophosphorus insecticide. The acute oral LDs,
of terbufos was 1.82mg/kg. The activity of plasma Ch-E was -inhibited more rapidly
than that of brain Ach-E, whereas recovery of plasma Ch-E activity was more rapid
than that of brain Ach-E. Recovery of brain Ach-E and plasma Ch-E was followed the
model Y=a--b(log;cX). Brain Ach-E activity and plasma Ch-E were inhibited 83% and
94%, respectively, at 60min after administered oral LD;,.

Brain Ach-E and plasma Ch-E was inhibited ¢z vitro by Terbufos <Terbufos sulf-
oxide <Terbufos sulfone < Terbufosoxon < Terbufosoxon sulfoxide <Terbufosoxon sulfone.
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Table 1. Normal acetylinesterase activity and butyrylcholinesterase activity in various regions of

chickens.
Substrate(gmol/min/g of protein)®
Tissue
Acetylthiocholine Butylthiocholine
Brain(whole) 167.8 + 3.7 5.90 +0.48
Cerebrum 181.5+4.2 6.9910.13
Mid brain 149.7 9.0 5.81 1 0.38
Cerebellum 79.4+11.2 3.0840.34
Plasma 23.5+0.6 8.31 £1.07

a) Activity was determined spectrophotometrically by the method of Elman ef al.'®

b) Enzyme activity is expressed in g mol of acetylthiocholine or butylthiocholine hydrolyzed/
min/g of protein in brain or plasma.
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Fig. 2. Inhibition of cholinesterase in chicken:

. . . plasma iz vitro by 1. Terbufos(@) 2.
Fig. 1. Inhibition of acetylcholinesterase in ch- Terbufos sulfoxide(@®) 3. Terbufos su-
icken brain iz vitro by 1. Terbufos lfone(®) 4. Terbufosoxon(®) 5. Ter-
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Fig. 3. LD, of Terbufos from probit VS log
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W o}8] 9] brain 9 plasma & acetylcholineste- was 1. 82mg/kg.
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wlel 4 acetylcholinesterase H#:-2 butylcholi-
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B

Terbufos7} # o}g] o acetylcholinesterasee] =] 3

— 327 —

T

Table 2. Bimoclecular rate constant Ki and pls, of brain acetylcholinesterase(Ach-E) and plasma
cholinesterase(Ch-E) by Terbufos and Terbufos metabolites in chicken

plsp Ki Y=b+a(—1logX)
Chemical Enyzyme : _—
(—log M) (moles 'min~?) b(%) a r?
Terbufos ACh.E 3.27 4.31x10? 168 66 0.99
Ch-E 3.31 4.73%10* 172 67 0.99
Terbufos sulfoxide Ach-E 4.24 4.02x10° 226 64 0.99
Ch-E 4. 45 6. 54 X 10% 250 67 0.99
Terbufos sulfone Ach-E 4.81 1.50x 108 298 72 0.93
Ch-E 4.95 2.06%10° 292 68 0.99
Terbufosoxon sulfoxide Ach-E 6.15 3.27x10* 247 48 0.94
Ch-E 6.17 3.42%10* 258 49 0.96
Terbufosoxon sulfoxide Ach-E 6.17 3.42x10* 284 54 0.95
Ch-E 6. 33 4.96%10* 271 50 0.97
Terbufosoxon sulfone Ach-E 6.39 5.69x10* 289 53 0.92
Ch-E 6. 46 6.69x10* 346 61 0.95

Table 3. Recovery of Brain acetylcholinesterase(Ach-E) and plasma cholinesterase(Ch-E) in chicken,

following an acute, oral dose of terbuf

0s

Dose Y=b+a(log X) Recovery time(hr)
Enzyme — e
(mg/kg) b(% a r? 50% 100%
0.40 Ach.E 65 18.2  6.87 5.9 73.8
Ch-E 36 38.0 0.95 4.9 48.3
0.90 Ach-E 50 15.5 0.82 27.8 1584
Ch-E 17 33.9 0.98 11.5 267
2.70 Ach-E 15 ~7.8 0.8 oo oo
Ch-E 5.3 13.2 0.93 2693 1. 43X107
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Fig. 4. Response of brain acetylcholinesterase
and plasma cholinesterase in chicken
following an acute, oral 0.40mg/kg of
Terbufos.
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. Response of brain acetylcholinesterase
and plasma chlinesterase in chicken
following an acute, oral 0.90mg/kg of
Terbufos.
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Fig. 6. Response of brain acetylcholinesterase
and plasma cholinesterase in - chicken
following an acute, oral 2. 70mg/kg of
Terbufos.
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