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Insecticide Chemicals

I. Effects of BHA and BHT on Chlorpyrifos,
Methomyl and Pentobarbital

= OE M w B

G FCE A R N LA

(B FIWAE 709 3 H27H)

A G

Bl 05240 A b BHA (Butylated hydroxyanisole) aff BIIT (Butylated hydroxy-
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# (Chlorpyrifos) sify/513 (Methomyl) SR » oifE 2, 4 off 8 K » LUEREHE ST (Intra
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trosamine) FRGIEC-S K AAF (2-Acetylamin-
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drocarbons‘*4:®) % Azoxymethane?® Sy
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Nembutal (§i#» Sodium salt) : pentobarbital
in sterile solution, 50 mg/ml (Abbott Labora-
tories, Chicago, Ill. 60064).
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Table 1. LD;, and slope values for Me-
thomyl and Chlorpyrifos on mice

as affected by BHA and BHT
" i W EREE
H O 3:_!3‘3 | Sex o Methon?yl Chlorpyrifos
"Pletrcttmcnt I 1n1cc \LDsu“' ?‘WF— LD50|§§;_B
S Control | 23 | 40 | 5.1 ‘ 135 | 3.9
0.595 BHA g2 128 0 LT 162 | 3.4
0.5 BHT 9 72 2.6 | 287 | 2.6
HEM Control g @ | 29 7.0‘ 78 | 3.6
0.5% BHA &g | 65 3.7 | 182 | 5.2
0.525 BHT g | 44 1 3.7 l 310 | 5.3

a. Pretreatment: Anlmals were fed on chicken
feed (702 corn plus 30% soybean in powder
form) with or without 0.525 (W /W) antioxidant
for 4 days before insecticide treatments.

b. LDs: Milligrams per kilogram body weight,
mg/kg.

c. Slope: Probits per unit log dosage.

40152 % o MifERARIPRILER & B Bl
(Organophosphate) » Tiji} 7573 I B E AL FEEE
#4(Carbamate) o FE20{E HE I (Mode of action)
EARFEEL » Bl Cholinesterase » SATT R AR
BRI E LA R E RSN AR
RS BT RIRE A 2 5 » BV am 2 e g A
WTHBR RN E S BHA Z¥@e: BHT £A
Wﬁﬁi AR IEIF AT o

B TR Z g (Pretreatment) 2Z /N[ K,
v o LY I B BUR S » (U248 BHA
o BHT 4 #4 2 i B R A 2 MY 28 4 AR 58
FEEREEZ MR o FliE BHA o BHT Joji
TISE 2 B M AE M o TRECE Bl f1 2 B A&
(SIOPG) INREZ A o S B TR L A o

() BHA, BHT #{ Pentobarbital ZH &
BE
Nembutal 2 g4 Pentobarbital 75 H A
A ERER BAIR 2 BB BRI e R R
BETTHE R AL 010 0 9F B S8 S5 T 2 2491t
ARERIVAFEEA (Induction) A7 o th 77y
iR (kT 4n BHA J BHT {:f HE 7 fE [
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BHA 2 BHT # Pentobarbital # %= #%

Table 2. Effects of BHA and BHT on the efficacy of pentobarbital in mice

=
Wk oEm (B 25 %
Pretreatment® days ‘- [‘OQape mg/kg
¥} W #l Control | 40 ! 10
0.59% BHA 2 | 40 3
4 40 7
8 40 2
05% BHT 2 a0 3
4 40 1
8 40 1
% W i Control ! 20 15
0.5% BHA 2 $0 15
4 £0 15
8 80 15
052 BHT 2 80 15
4 80 15
8 J 80 o5

No. dmm\l K. D

Iﬁ%;&f{*iﬁﬁﬁ%ﬂ%f’aﬂ T | R RN 7
Average time for® | Average sleeping®
K. D, min. time, min.

7(4-11) 92(56-135)
| 8(4-12) 52(10-115)
| 10¢4-19) 49( 7- 74)
I 9(5-14) | 612L-130)
9(7-12) [ 42(23- 5T)
i 9(5-193 38(10- 60)
! 9(4-17) 30(17- 54)

a, Pretreatment:

15 animals of each were fed on chicken feed (709 corn plus 30% soybean in

powder form) with or without 0.5% (W /W) antioxidant for 2,4 or 8 days prior to the adminis-

tration of pentobarbital,

b. Time for knock-down (K.D.) means the period of time between the injection of the drug and

the appearance of knock-down phenomenon.

K. D. time.

An animal which had difficulty to stand up or
walk firmly was considered to be knocked down.

Values in parenthesis denote the range of

c. Sleeping time starts as soon as an animal is knocked down and ends as the animal is recovered

and able to stand up or walk firmly.

{& Pentobarbital Z#&4 » L;HJZ BHT o Pen-
tobarbital FE{EBIERF (40 mg/kg) {#F BHT L5
Ty BEERRBAEEREKHR S » MEREA
H 4 T EEE A S YL EE o 3 Pentobarbital
2 HBIREMGEE 80mg/kg Ky » %%ﬁﬁ%@b%%ﬁt
HEAEMRRG o %€ BHA R BHT EHGEZ
BUE (R BB AP s B R R 2R (R 25~
30%) o EfSAEHAIAH BHA & BHT 5
# 2 BEERFH] (Sleeping time) HGMIEBHFLE
» i H. BHT i BHA 578 o §ij ¥ (Pretreatment)
FIEFR (2, 480 8 %) EHtHPZEMNCERR - {8
M RAIRA K o 0.5% BHA RERA-BEER ]S
33~47% » MFRERIRE 2 BHT HgEWAE 54~
672> % o Wil RIRRE TR 8 KIFBIEFRFHR R A
Bt —FriniE  RMREZRERETRZHES

Values in parenthesis denote the range of sleeping time.

FEWE=EMARME 0.5% BHT o
ER2HHERHEINERT RS -

N

BHA J BHT fEfuft T3 B#EGZHEIF

FABER » EAGRILHPHBBRA—LE o 52
SEATLHELREME Y & AT

RO+ LMY ~ BT RN Z Hy SR
fremonioio o m BHT JRIE.2 B SR
% Smooth endoplasmic reticulum (SER) 3%
ehn » BEM{CEEE S (Microsomal drug-metaboliz-
ing enzymes) 5135 %R (induced) g 21214
BHA RAIRBEIIARUZIED o ATEEREUR
BHT #2 BHA 4R K715 R bR ams
75751 R Pentobarbital 2447 A » JRENFE BHA
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o BHT Sz R0, 7 B % 48 7% T2 Pentobarbital
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Toxicological Effects of Butylated Hydroxyanisole (BHA)
and Butylated Hydroxytoluene (BHT) on
Insecticide Chemicals

I. Effects of BHA and BHT on Chlorpyrifos,
Methomyl and Pentobarbital

Lien T. Jao and S.L. Hsu

Abstract

BHA (Butylated hydroxyanisole) and BHT
(Butylated hydroxytoluene) are antioxidants ex-
tensively utilized in modern food processings.
Mice (Mus muselus) of both sexes pretreated
with antioxidants (0.5%; by weight in chicken
feed mainly composed of powdered corn and
soybean) for 2,4 or 8 days were used to test
the effect of these antioxidants on the toxicity
of Chlorpyrifos and Methomyl insecticides and
the effectiveness of pentobarbital, the active
ingredient of the sedative Nembutal. Evidence
shows that both BHA and BHT have a significant
effect on both sexes of the animal tested in
drug-metabolizing ability. Mice pretreated with

BHA for four days are more tolerant to Me-

thomyl with LD,, values being 3.2 (é 2) and
2.2 (& @) times as high as those of the control
groups. This pretreatment also reduces the
pentobarbital induced sleeping time by 33 to
4725 (2@ 2). However, animals pretreated with
BHT for the same period show higher tolerance
to Chlorpyrifos with LD;, values being 2.1 (¢ 2)
and 4.0 (& &) times as high as those of the
control groups. It also reduced the sleeping
time by 54 to 679, Male mice raised on 0.5%;
BHT feed for two weeks or longer show a
tendency of becoming more aggressive and a
phenomenon of hair falling out. The mechanism

of these effects is discussed.





