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2. Tl RAHERY WIRAIE AT 0

(010 1 2004 5 9 F] 2 1)

B 2

E2 L 2T VIR%RES IS FreTr 2004 EZARD REETSHT
HEALEILFE MMWHH 46 1267280

TS il £ VARG - TS (ST R B
SR pL NG (RIS R f“l Fiiﬁ’?‘}%k’l‘ibf[@ ° fﬁ%ﬁ%%i%: priss

(xylene ) iﬁ?ﬂﬁ'?ﬁiiﬁ PUE BT 2 BRI VIR RE M L RS
Ty PR (S Fe ] - STHIIT) xylene B Solvesso-100 (S-100) ERAR » [lGf]ss &
y&3¢ (cypermethrin) 5 % EC ~ Fl?’»:\%,“f-?' (permethrin) 10 % EC ~ 7 {*#]] (fenvalerate )
20 % EC M 247 (chlorpyrifos) 40.8 % EC S HFE 38 » Pﬂiiﬁ‘ﬂ RN e
Bl VI FERZE < AEUEE > xylene % S-100 THAASERGE Bk » 35 IR T 1
TEI}?‘I‘ ~ ﬁéﬁ’m’ﬁﬁ PEFhEER=E > M xylene B S-100 3%%51”&%[ :
it 1 LDso i » 53 HJE5 4,945 7 3,670 mg/kg » (REQLIIAERD | VI H 70
xylene ¥ S-100 i?ﬁ?‘?‘]éﬁ*ﬁ%[ gy 1A 2,000 mg/kg o Bt TiRE {4 (slightly
hazardous ) ; &5 5 I #1— i?\%’ﬂ/ S-100 [ M3 1EFIE* xylene ﬁiﬁgi o pIF Rl B
5’“@#’7 xylene (X) ¥ 8-100 (S) = %ﬁiﬁﬁ?ﬂﬁﬂgﬁ Md 1% 598 5 % EC
LDs, [’@77 HlIEs >5,329 (X) » 3,678 mg/kg (S); FI?@QF 10 % EC 55 {55 > 5,000

(X) * 5454 mg/kg (S): 25 (“F] 20 % EC 53 [J[I% 4,016 (X) * 3,944 mg/kg (S) -
gt Ty % | 358 5 [ 40.8 % EC .V LDs fifi o5 {[I5% 306 (X) * 280 mg/kg

(S) > = T2t (moderately hazardous) | &7k o I'] PRl BE=. > R Pl
F‘/Fﬁ#[ (S) W#Z 40.8 % EC (X & S) I LDso == I el f@*ﬁﬁgifﬂ » K ERDT
FY LDso [HEEFIE % £ o [EE) (B 25857 ?}'Iﬁjffggﬁl o X I'] S-100 Fielgg] 1 F 19z 10 %
EC ~ #7435 % EC W75 [“F]] 20 % EC LV [ Vyad 14E= xylene F7RFiT - (]
1 SRRISHET + [ Solvesso VAL F2H (510 HE R » 0 2 7 S
%‘[@%f@ﬁﬁiﬁj@m = 4'%5‘“@*59?%’@%%%3/ - o

(EI%%EEEJ CEBEYUR] - T PIE ~ Solvesso ~ [ Mg E - AED

* Y o E-mail: jwliao@tactri.gov.tw
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il

RBEFURIH 3 B - PR R
M| @"iﬁﬁﬂy: g R U S Rt
R ﬁl B T R (BP0 b o I ORI SNE
A IR - 1LY
L“W”ﬁﬁ[ NN ErEe =

E’!‘, W,Eﬁ;' ”,E%gﬁ‘[q F'J/?""J?’?’J I/A ['Elfﬁ—f-jt\\
LY TS ﬁﬁb’yﬁw?ﬂi*?gi
T i/[“ 1% (xylene) 15 > Ei
Eﬁﬁf@ﬁ%Wﬁ’uéﬁﬂ e
d*w@wﬁ;@v§¢m PR T S5
:’;ﬁjﬁélﬁgkﬁ [EIH JELE 50 3
*?ﬁfﬁ?ﬁ o ] *BFI‘ - PRI R B

SRR o = R biﬁﬁ"ll&iﬂ%ﬁ °

=11 xylene iﬁ@%‘J“% | ST R (25
T T B R R B
oo SESEA] 53 P LDiy 1343 ghke
I 4 e A 1T, 2.9 mg/l ©e L9 > xylene
I g7 3 [~ BRI - B - = B
oy IR [ijﬁlﬁf%‘“fﬁiﬁyf#{ ° Tk
SR L xylene SH1 BURT S
PR | > 2 g1 9 [ pr
P dE%@ gw%mﬁw%w%ﬁ
EE VAR SR T “"'3@”%@5‘”[‘*5‘7@
A F" el R N e K
S P 10

tﬁ;ﬁ%rg%Wﬁ# o A [@Vvﬂ)
PR ST (cypermethrin ) ~ PR
& (permethrin) ~ 7% {*F]] (fenvalerate )
f# =7 (chlorpyrifos ) Z5{5% 20 % <5l
T > I S0 % IR BV > Rt
[E |‘ﬁ“l13¥C5°/?“JF”T[E| H]AY xylene iﬁ/ﬁ"‘J  {E S
=] 20 % ¥ | B ulﬂf BXI%EJ%%%
WJPJ“JEI 20 CITT%':F'\E R by o
Solvesso /Uifﬁﬁj /[Jifkﬁjtr alkyl
bezenes =2 akyl naphthalenes iﬁif SEC RN
}‘Eﬁ*?ﬁ’\ 38°C (100°F) - ig\)’ff— Bk 417;14- )
SR A S O o SRR
W%*ﬂﬁﬂWﬁ’:Wmfﬁiéﬁ’

57 46 &

5738 2004

AT PENER R R P L ?’J%'%'*’I‘i‘@ﬂ
= 'IIJEFF,JJ G 5] ﬁ?ﬁ&&bﬁ' SR
SR TS BT (R
3:1? FIJJIE#JFKT % (aliphatic hydrocarbon)
e F,T % (aromatic hydrocarbon) T ?&*WF'»
= Iﬂf\rﬁj
S S GRS P ST
7] 1 Solvesso =3[} ‘ﬁ@*‘J » T b |
V- xylene - I'J S5 ]| ﬁj@ B BED R
A = |¢<2> ME: L EJ@%@@JE
E ’?‘fln?ﬁi SN ES = f_7‘ SR T
91 i 25T l'p“J AR ﬁ‘ﬁﬁi}%‘j@%
A S R IF“— H}F FIER-
Fi5E xylene & Solvesso 5= %[]37 ?’JE' “'i[l
BT E BV S
EI[E[;KFT]‘ uLﬁ‘ [i = Bl j{,ﬁi[ﬁ E%G“};ﬁ‘J—L
= [EI B IFI‘ N

SEES B

H=

HER

~ P'I#E (xylene, 95 % , Union Chemical
Workers Ltd., Shing-Chu, Taiwan, ROC ) »
Solvesso-100 (S-100, FA»[?
32 % -~ xylene 3 % » benzene 2 % , Exxon
Mobil Corporation, VA, USA ) £l fd 5578
V2R fFlT/;FWJ : ['E, eI ?FIJ P Plg | [
Tween-20 =7 % Fﬁ‘[ ( Ablunol T-20) 7v[L IS
IR ] Ablusol DBCT0 [ 11
TORUR Y ﬁ] ( Shing-Chu, Taiwan ) ; [']
Polyethylene glycol-200 (PEG-200, Merck,
Schuchardt, Germany )flﬁi Fﬁ‘[ DU B

UEETCEN R

oy

| pseudocumene

h“)i{?—;ﬁh{‘g ygisae|

el L[j{[%_j (Y A N F[’?&/Bﬁ}ﬁﬁ J;';Fﬂy
ﬂ%ﬁ%&%ﬂ%TWﬁ”aﬁ% % EC -
Fl?@%‘f-f 10 % EC ~ 35 {*#]] 20 % EC »[#Zr
17 40.8 % EC 3 (L2034 F i g -
&;;g,’:ﬁ’{ldm“mrjgﬁlijy[rk :
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B 5 % EC1 IV 5.56 g BB UG
90 % o A ) Z 250 ml FETAIE 1 Fp
7+ 1.56 g Ablunol T-20 - 3.44 g Ablusol
DBC70 & 89.44 g S-100 (% xylene) > 7|
PRI 5 57 S I E S - )
154’??]15’{[“ = ‘”F‘?] v gE P fﬁﬁa I
PEG-200 [ B ¥t Bl L] - -

TIRE 10 % EC: 2V 10.52 g %iﬁrﬁl’ﬁ%}

(AT 95 9% > R ) = 250 ml $E 1 >
FJ9prt 1.30 g Ablunol T-20 ~ 3.70 g Ablusol
DBC70 & 84.48 g S-100 (ﬁ‘/ xylene ) » #[]
PRI AR 5 T B S T
H SV CUBPR ) PEG- 200 EEY|
fl’?ﬁj.TﬁJ;r%&ﬁ“J*E%

P20 % EC 1 v 21.74 g &%ELF‘E‘

(A8 92 % > WL ) = 250 ml #YIE[1
FJ 9t 1.26 g Ablunol T-20 ~ 3.74 g Ablusol
DBC70 & 36. 63 g S-100 (% xylene ) » F|[*]
Pl in =il S oV R H IS S - el
5&7”:% E’{;:FE] c ImﬂE 2&?}% » I'l PEG-200 EIT:IQ’JE[F—
s Bl L

W= 40.8 % EC : 7V 43.40 g JLEERL
Jﬁ%(%ﬁ@ 94 %> {4 ) = 250 ml §E)E 1
FJ9* 1.40 g Ablunol T-20 ~ 3.60 g Ablusol
DBC70 » 51.60 g S-100 (ﬁ‘/ xylene ) » F||*']
PRI 5 AN S - TR

E&y’:ﬁ’él tr';ui\r: cﬁ'[ﬁ]EIEHTQJﬁg > J‘] PEG-200 El?”%llﬁ’?
PN

—

iﬁ%’;?’"’?

“ JiEg~EL ( Sprague-Dawley, SD Fﬁ#,
) EaEfElﬁb‘?? N B R o
R W
qVF“;I*E' TV RN ELE S MR o 3
E‘;ﬂjf{ﬂ =>Fu pL V&) ( Rodent Laboratory
Chow 5001 Purina, MO, USA ) bgﬂ\ iz
Poeaf T S PO ERR R 2241°C  AEEAER
H 50-70 % * 12 7 Eﬂjiylu/12 ] EﬂJ‘?ESFﬁ l/yLEF{
YEHH - 2 &“g*jfﬁj @ PSR R (e I#‘EF%{ Ty &

EPIECEEE P g R S .
SRR
Ll% ﬁ‘ g @ (S BRL

gy = lﬁ[ H 3k ( Acute oral toxicity.
OPPTS Harmonized Test Guidelines, Series
870.1100, EPA 712-C-98-190, Washington,
DC) * [ ¥5 fﬁf\p (=R 38 22 4% ( OECD
Guidelines for Testing of Chemicals, OECD,
2002) FepgaEs s .
Bl 36575 '] Polyethylene glycol-200
(PEG-200, Merck, Schuchardt, Germany )fit!
B TR N R 3-S5 RN

Group Selected doses (mg/kg bw)
Xylene 4000 ~ 5000 ~ 6000
S-100 2500 ~ 3500 ~ 4500
Cypermethrin 5 % EC
Formulated with xylene 4500 ~ 5000 ~ 5500 ~ 6000 ~ 6500
Formulated with S-100 3500 ~ 4000 ~ 4500 ~ 5000 ~ 5500
Permethrin 10 % EC
Formulated with xylene 5000
Formulated with S-100 4500 ~ 5000 ~ 5500 ~ 6000 ~ 6500
Fenvalerate 20 % EC
Formulated with xylene 2000 ~ 3000 ~ 4000 ~ 5000 ~ 6000
Formulated with S-100 2000 ~ 3000 ~ 4000 ~ 5000 ~ 6000

Chlorpyrifos 40.8 % EC
Formulated with xylene
Formulated with S-100

100 ~ 200 ~ 300 ~ 400 ~ 500
100 ~ 200 ~ 300 ~ 400 ~ 500
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SR RIBA R ST EMYW (P S YEE i (meantSD) FA 0 58
%2.25 mm 7"@%@ 95.0 mm) ° /L-H B | Duncan’s test ﬁ‘} Student’s t-test 1& = g 2RI
BLANEL . & B0l AGUSRII A E K10 St i ] S AT 701 p il A 0.05
ml/kg ° T B I TS IEASER D [E Ul g s B e )

e R 1 RN [ET PR T
Fim %o BUERHNER > ICOF Syt
T T R R

11
Sl

m

ok S B RS Y
Japrs Xylene ~ S-100 3 i}?ﬂjb %%&&5 T
E 'F‘ﬁ@ ﬁﬁk%{fd = ﬁk?{i = [ﬂ:H[%‘ FF}L.{-’t s

Feas A B R (LDso fifi ) EIJ?I RS T TEI}?‘ e AR

I POLO PC A=Y (LeOra Software, lﬂv J=tt o Xylene & S-100 7= EL[ 12 3=
1987) 537 > SREN VIR SRS T o B SR 14 SRR 5 %

&%j%{ﬁﬁjbﬁ %‘:T [rl g}’?ﬁjvr”?&f%ﬁ#[lﬁ%{% = ]EH‘TFEI 73 'r‘
Table 1. Time of death of rats after gavage with xylene, the S-100 solvent and EC-formulated

pesticides
No. of rats dead .
Group Sex Day0 1 5 3 7 5 z — 12 Mortality
Xylene M"”  0? 5 2 0 0 0 0 0 O 7/15
0 3 2 3 0 0 0 0 0 815
S-100 M 0 2 2 3 0 0 0 0 0 7/15
F 0 0 6 2 0 0 0 0 0 8/15
Cypermethrin 5 % EC
with xylene M 0 2 9 2 0 0 0 0 0 13/25
F 0 2 10 2 0 0 0 0 0 14/25
with S-100 M 0 0 9 8 2 0 0 0 0 19/25
F 0 0 12 2 2 0 0 0 0 16/25
Permethrin 10 % EC
with xylene M 0 0 0 0 0 0 0 0 0 0/5
F 0 0 0 0 0 0 0 0 0 0/5
with S-100 M 0 2 9 1 0 0 0 0 0 12/25
F 0 1 9 2 1 0 0 0 0 13/25
Fenvalerate 20 % EC
with xylene M 8 2 0 0 0 0 0 0 0 10/25
F 11 2 0 0 0 0 0 0 0 13/25
with S-100 M 8 2 0 0 0 0 0 0 0 10/25
F 12 2 0 0 0 0 0 0 0 14/25
Chlorpyrifos 40.8 % EC
with xylene M 3 6 0 0 0 0 0 0 0 9/25
F 1 1 10 1 1 0 0 0 0 14/25
with S-100 M 9 22 0 0 0 0 0 0 13/25
F 9 1 1 0 0 0 0 0 0 11/25

D' M, male rats; F, female rats.
% Dead rats counted from all treated groups.
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EC W 18110 % EC {113 5=t & 17 dE  xylene PRI PV R 4 57 1-2 o i =
EAY2 A D5 (20 % EC Bl e o FRIPIREIR o AT ged Pty
5T 0 o[ 40.8 % EC V' S-100 585 EEHTS N B PRE (- ) e

Iy g=o B ] & plie B 8T 07 o

FI IR xylene & S-100 EAELDY [ VIR [
Table 2. Mortality and oral LD s, values of xylene and the S-100 solvent in rats

Dose Dead no./Initial no. Mortality
Group (mg/kg) Male Female Total (%)" Oral LDso
Control 0 0/5 0/5 0/10 0
Xylene 4,945
4000 1/5 1/5 2/10 20
5000 2/5 4/5 6/10 60
6000 4/5 3/5 7/10 70
S-100 3,670
2500 1/5 2/5 3/10 30
3500 2/5 3/5 5/10 50
4500 4/5 3/5 7/10 70

Y Mortality (%) = (No. of dead / Initial no.) x 100%.

F = REPIFIAS S P SIE RS S%EC W 1 10%EC W Fﬁ(ﬁ[;iiq%ggp VIR En )
Table 3. Mortality and oral LD of 5% EC cypermethrin and 10% EC permethrin formulated
with different solvents in rats

Group Dose Dead no./Initial no. Mortality  Oral
(solvent) (mg/kg) Male Female Total no. (%)1) LDsq
Control 0 0/5 0/5 0/10 0
Cypermethrin 5% EC
with xylene 4500 2/5 0/5 3/10 20 5,329
5000 1/5 3/5 4/10 40
5500 3/5 2/5 5/10 50
6000 3/5 4/5 7/10 70
6500 4/5 5/5 9/10 90
with S-100 3500 2/5 2/5 4/10 40 3,678
4000 4/5 3/5 7/10 70
4500 5/5 3/5 8/10 80
5000 3/5 3/5 6/10 60
5500 5/5 5/5 10/10 100
Permerthrin 10% EC
with xylene 5000 0/5 0/5 0/10 0 >5000
with S-100 4500 1/5 1/5 2/10 20 5,454
5000 2/5 1/5 3/10 30
5500 3/5 2/5 5/10 50
6000 2/5 4/5 6/10 60
6500 4/5 5/5 9/10 90

D Same as in Table 2.
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Xylene > S-100 A&7 — 52 3 4

Xylene & S-100 i’ﬁ%’]?ﬁig{iﬁ Mg LDso
fifl 53 HIEE 4,945 % 3,670 mg/kg |2“?%@T&ﬁ§j
BV g PR I'FL[ » xylene
S-100 iﬁ@ﬂ?ﬂf*%[ @Bﬂ% JEIEAFS 2,000
mg/kg » FEPHT R (7 E TR o S-100 TATH]
EAEY TR RE 15 xylene 3?‘?’??‘??3 9
(FZ)e

®
ik

T

I

gl

Y =4

bl

BB H

Il xylene (X) % S-100 (S) i’g\f%ﬂ@?'
BIR BRI R BB [ g 1% > LDsp 55
Bl - EEE 5% EC £ 5,329 (X) ® 3,678
mg/kg (S): FIVEH 10 % EC >5,000 (X)
1 5,454 mg/kg  (S): T3 {“F] 20 % EC £
4,016 (X) * 3,944 mg/kg (S) » Hgpht e
HEETR o WS 40.8 % EC K 306 (X)
280 mg/kg( S )P EA 1) BT o (S
ERIEDE

ENICR o [ﬁjjﬁﬁﬂ;ﬁg B33 (" F] 20%EC W 2 40.8%EC Y il EAL Vi 1E
Table 4. Mortality and oral LDsy values of 20% EC fenvalerate and 40.8% EC chlorpyrifos

formulated with different solvents in rats

Group Dose Dead no./Initial no. Mortality
1 Oral LDs
(solvent) (mg/kg) Male Female Total no. (%)
Control 0 0/5 0/5 0/10 0
Fenvalerate 20% EC
with xylene 2000 0/5 1/5 1/10 10 4,016
3000 2/5 1/5 3/10 30
4000 1/5 3/5 4/10 40
5000 3/5 3/5 6/10 60
6000 4/5 5/5 9/10 90
with S-100 2000 0/5 0/5 0/10 0 3,944
3000 2/5 1/5 3/10 30
4000 1/5 4/5 5/10 50
5000 3/5 4/5 7/10 70
6000 4/5 5/5 9/10 90
Chlorpyrifos 40.8% EC
with xylene 100 0/5 0/5 0/10 0 306
200 1/5 0/5 1/10 10
300 0/5 4/5 4/10 40
400 3/5 5/5 8/10 80
500 5/5 5/5 10/10 100
with S-100 100 1/5 0/5 1/10 10 280
200 1/5 1/5 2/10 20
300 2/5 3/5 5/10 50
400 4/5 3/5 7/10 70
500 5/5 4/5 10/10 90

D Same as in Table 2.



BLERTRI RUBAE 2 F P V0 5 BV

+ fL 3B xylene & S-100 a:#kﬁgﬁﬁ'gl‘@?:%ﬁ 15 F (%) Ve
Table 5. Effect on body weight gain (%) in rats o

the S-100 solvent

n days 7 and 14 after gavage with xylene and

Sex Group Dose Bl())dy weight gain (%) .
(mg/kg) Day 7 Day 14
Male Xylene 0 10.1+3.3a” 18.4+2.4a
4000 13.5+1.9a 26.9+8.9a
5000 3.0849.4a 16.7+8.6a
6000 2.2 16.7Y
S-100 0 10.2+1.3a 20.6+5.9ab
2500 10.243.3a 32.5+6.2a
3500 8.3+7.0a 14.5+8.9b
4500 11.29 46.8
Female  Xylene 0 11.3+1.7a 22.845.3a
4000 14.0+9.9a 18.9+6.2a
5000 13.3Y 34.4Y
6000 5.1Y 17.3Y
S-100 0 10.1+2.2a 22.1+3.3a
2500 1.7+1.3b 13.243.5b
3500 13.7% 23.3%
4500 8.5% 35.2%

" Percentage of body weight (BW) gain on the 7" day (%) = [(7" - 0" )BW (g) / 0" BW (g)] x

100%.

) Percentage of body weight (BW) gain on the 14" day (%) = [(14™ - 0")BW (g) / 0™ BW (g)] x

100%

) Mean + S.D.; means in each column followed by different letters or an asterisk (*) indicate a

significant difference at the p < 0.05 level by Duncan’s test or Student’s z-test, respectively.

# Less than 3 rats survived after dosing.

%‘3“’

METEELECE xylene( X ) K S-100(S)
3?“’?‘1'& = Hjﬁﬁ'gﬁgi[“ E’Fﬁr" PEFE (A
) PIRITEMIA o AT S
% EC ~ F[]’:&ﬁ*' 10 % EC ~ 7 {*F]] 20 % EC
WD 40.8 % ECF € SR
SEERET JF:’?E'TEI*ETi (%) PSR E
BEFIEN R (RA~]u) o

i

TERABIEY B 2T HIF
&
[ 2 @iﬁ%ﬂ xylene( X ) S-100(S)

I~L 1%
T

(SELIM. BB TR B V0, 1
LDs ffli » FREVEE ] (S) 7 LDs i F
ﬁ%ﬂaﬂ%&%“W?%%ﬁﬁ%ﬂﬁ
UL o S-100 fidl U FHPEET S % EC -~ T
V10 % EC ~ 5 {*F{ 20 % EC W [#Z
40.8 % EC FRBEFUHEAEL | Va3
£ 1= xylene FHFigE (A ) -

S

= =

&) xylene » Solvesso = F[[A ]
(S-100) VB8] - JHIESSESEL Vi
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% E%L‘iﬂiL%’l‘ikﬁfi;‘/ﬁ‘}Fﬁ#l gt
xylene » S-100 iﬁ%’]ﬁ'ﬁ!?ﬁ@%f 5% EC ~

F[?’ﬁi%‘l‘-f’ 10 % EC ~ 75 (% #]] 20 % EC ¥ [#Zr
12 40.8 % EC 32083 1% (R [ B8RPV (=1

YEU%ﬁIf{#I P PR g e ) (R B AL
F\l ol {ﬁﬁ?‘fmﬁ/?@’?‘} ’ ﬁljﬂ%'l‘?f@gﬁiﬂ/?ﬁ
o (] o SHN BT > xylene & S-100 1A
A eplanf A B o Fq?ﬁfé!ﬁ‘iﬁ’?‘ﬁﬁlﬁﬁiﬁ[[_ﬁﬁ

oot~ P[RR S T 5% EC S S BEEITR T T (%) iy
Table 6. Effect on body weight gain (%) in rats on days 7 and 14 after gavage with xylene- and

S-100-formulated 5% EC cypermethrin

Sex Formulated Dose Body weight gain (%)
solvent (mg/kg) Day 7" Day 14”

Male with xylene 0 9.3+1.9a” 16.8+4.2a
4500 5.3+6.2a 14.9+6.1a
5000 6.243.6a 10.2+7.9a
5500 7.0% 16.5"
6000 -1.6Y 13.9%
6500 0.4Y 0.5%

with S-100 0 7.4+43.7a 16.3+3.9a

3500 2.6+5.6a 17.0+2.5a
4000 1.8 11.3
4500 =) -
5000 1.79 36.0"
5500 =) -

Female  with xylene 0 11.6+2.5a 19.945.0a
4500 -3.7+5.8b 2.3+9.2b
5000 10.0" 19.4%
5500 -1.1+7.0b 10.9+7.7ab
6000 =) -
6500 =) -

with S-100 0 8.642.1a 20.243.7a

3500 -3.5+5.2b 12.3+2.8b
4000 0.8" 12.5%
4500 0.1 21.8%
5000 -4.0% 14.6%
5500 =) -

1239 Same as in Table 5.
% All rats had died by the end of the experiment.
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ARR F=d s BR8] .
Xylene % S-100 iﬁ@?ﬂ’izf*ﬁ%[ Mg LDso fifi 73
HIIES 4,945 % 3,670 mg/kg > Ry [ HRLE
SRR Taed ik ) D H 1 xylene
[ 14§ LDso = Carpenter % * OFrtH (il
(4,300 mg/kg) YT » & S-100 IR
EL T V= 1 I E= xylene Y7 L3
pIEgEl ] = @fﬁ%ﬂ xylene( X)) S-100

(S) ST W= SR 1 = %'?ﬁﬁf?ﬁﬂ ’
EANE Mg 1% LDs [gy%, » o F IR e
10 % EC 7 LDso 357%]57 i £5> 5,000 (X)
K 5,454 mg/kg (S); F¥EH 5 % EC 55 ]|
£,5329 (X) * 3,678 mg/kg (S); 5=

FI1 20 % EC 55 [||5% 4,016 (X) & 3,944
mefke (S)» EVRH THEH 1 | R 5
T2 44.9 % EC 479KV LDso
4% 940 mg/kg » T TEEE 1% o A
RN B > [ 40.8 % EC ST |Il)
- @iﬁ%ﬂ xylene (X) ® S-100 (S) [&=LS
= RHAMLY BLBETH] - Tl LDso 153 RIS
306 (X) » 280 mg/kg (S) > Bt 1"
it E5 =) [ 40.8 % EC ':‘b‘rﬁl
[ LDso (e S5t - SR =2
e g e T
=i xylene & S-100 £hJid fﬁmjj/%i—;ﬁf\?“
T E % [ D LDs fifi 53 B8 2 B o

Fe o~ RETFINEAIR S RS 10%EC 55 IS BIRTIRTR T o 3 (%) ViR
Table 7. Effect of body weight gain (%) in rats on days 7 and 14 after gavage with xylene- and

S-100-formulated 10% EC permethrin

Formulated Dose Body weight gain (%)
Sex solvent (mg/kg) Day 7Y Day 14%
Male with xylene 0 11.3+1.77 22.845.3
5000 -14.1+8.2% 4.3+11.6*
with S-100 0 9.3+1.9a 16.8+4.2a
4500 -5.145.9¢ 4.945.0b
5000 0.1+5.5bc 5.5+3.5b
5500 -3.0Y 4.4
6000 6.2+4.4ab 15.643.7a
6500 11.19 0.5Y
Female  with xylene 0 11.3+£1.7 22.845.3
5000 -9.249.8* 5.148.0%
with S-100 0 11.6+2.5a 19.945.0a
4500 -9.243.4¢ -6.0+13.5b
5000 -2.242.7b 3.843.2b
5500 -11.3+1.2¢ -7.842.0b
6000 3.5Y 12.19
6500 - -

1:2.3.4.5) Same as in Table 6.
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Table 8. Effect of body weight gain (%) in rats on days 7 and 1
S-100-formulated 20% EC fenvalerate

after gavage with xylene- and

Sex Formulated Dose Body weight gain (%)
solvent (mg/kg) Day 7" Day 14”

Male with xylene 0 8.2+1.0a" 17.5+1.8a
2000 -3.3+4.1¢ 5.14+5.9b
3000 1.9+1.2b 11.245.4ab
4000 -4.7+1.7¢ 5.7+2.8b
5000 2.2% 8.1%
6000 -0.9Y 4.8Y

with S-100 0 8.2+1.0a 17.5+1.8a

2000 -2.3+3.0b 8.0+3.9b
3000 -4.9+5.5b 3.3+7.0b
4000 -1.7+2.3b 8.1+2.3b
5000 -3.4Y 9.9%
6000 2.2Y 10.4Y

Female  with xylene 0 12.442.5a 24.045.9a
2000 -5.143.0b 1.5+1.5b
3000 -6.7+1.1 1.8+2.8b
4000 2.0Y 4.7
5000 -7.3% -4.4Y
6000 =) -

with S-100 0 12.442.5a 24.0+5.9a

2000 -1.5+4.1b 7.4+6.8b
3000 -4.6+3.0b 3.7+4.7b
4000 -5.6Y 1.0Y
5000 3.1Y 1.5
6000 =) -

1.2.3.4.5) Game as in Table 6.
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Table 9. Effect of body weight gain (%) in rats on days 7 and 1
S-100-formulated 40.8% EC chlorpyrifos

4 after gavage with xylene- and

Sex Formulated Dose Body weight gain (%)
solvent (mg/kg) Day 7" Day 14

Male with xylene 0 7.242.1ab” 15.3+2.9a
100 3.942.2ab 15.3+8.6a
200 10.945.8a 22.3+7.1a
300 -1.749.8b 10.8+8.5a
400 10.4% 19.7%
500 =) -

with S-100 0 8.2+1.0a 17.5+1.8a

100 -3.9+1.3b 3.7+3.3b
200 -6.3+1.1b 2.8+3.4b
300 -3.1+6.2b 8.9+8.6b
400 -3.5% 11.19
500 =) -

Female  with xylene 0 15.0+2.5a 28.6+2.5a
100 9.0+4.6ab 17.1+7.4b
200 3.0+7.3b 12.943.4b
300 4.7 22.3%
400 ) -
500 =) -

with S-100 0 12.442.5a 24.0+5.9a

100 -5.242.1b 5.0+4.9b
200 -5.8+2.9b 3.743.1b
300 -7.9Y -0.7Y
400 -6.5" 3.1Y
500 2.0Y 18.9

1.2.3.4.5) Game as in Table 6.
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Table 10. Comparison of the acute oral toxicity in rats of xylene and S-100 and their EC-

formulated pesticides

Pesticide Reference data  Toxicity  Present data Toxicity Toxic
(LDso, mg/kg)  classify  (LDso, mg/kg)  classify effect”
Solvent
Xylene 4,300 Slightly® 4,945 Slightly &)
S-100 > 2,000 Slightly 3,670 Slightly ™
Cypermethrin 5% EC
with xylene 4,123 (X)  Slightly 5,329 Slightly J
with S-100 3,678 Slightly 0
Permethrin 10% EC
with xylene 4,000 (X)  Slightly > 5,000 Slightly J
with S-100 5,454 Slightly 0
Fenvalerate 20%EC
with xylene 2,420 (X)  Slightly 4,016 Slightly J
with S-100 3,944 Slightly T

Chlorpyrifos 40.8%EC

with xylene 940 (X)  Slightly

with S-100

306 Moderately 0
280 Moderately 0

D Toxic effect: =, approximately the same; T, increased; ¥, decreased.

? Acute oral toxicity based on the WHO Recommended Classification of Pesticides.
% Toxicity degree compared to reference data of routine formulations with xylene.
 Toxicity degree compared between xylene (X) and S-100 (S) formulations.
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ABSTRACT

Tsai, M. C.", Hwang, J. S.', Chen, C. C.2, Wang, S. C.', and Liao, J. W."*  2004.
Safety evaluation in rats of alternative solvents for pesticides formulated with
emulsifiable concentrate. Plant Prot. Bull. 46: 267-280. ('Division of Applied
Toxicology, Taiwan Agricultural Chemicals and Toxic Substances Research Institute,
Waufeng, Taiwan 413, ROC; “Department of Applied Chemistry, Chaoyang University
of Technology, Taichung, Taiwan 413, ROC)

Emulsifiable concentrate (EC) pesticides comprise one of the general
formulations for pesticides. However, the lower flash point of solvents may cause it
to ignite during processing, storage, and transportation. Potential symptoms of acute
overexposure are sometimes found in farmers and workers. The objective of this
study was to evaluate the acute oral toxicity (oral LDsg) in Sprague-Dawley (SD) rats
of pesticides formulated with xylene and Solvesso-100 emulsifiable concentrate.
Insecticides, including 5 % cypermethrin, 10 % permethrin, 20 % fenvalerate, and
40.8 % chlorpyrifos, with lower acute oral toxicities, were chosen and formulated
using xylene or S-100. For assessment of acute oral toxicity, SD rats were gavaged by
gastric tube with different doses of EC-formulated pesticides. Results indicated that
the LDsq values of xylene (X) and S-100 (S) were 4945 and 3670 mg/kg, respectively.
Both of these two solvents are classified as slightly hazardous. The LDy value of
S-100 was lower than that of xylene. The LDs, values of 5 % EC cypermethrin, 10 %
permethrin, 20 % EC fenvalerate, and 40.8 % EC chlorpyrifos formulated with xylene
(X) and S-100 (S) were 5329 (X) and 3678 mg/kg (S), > 5000 (X) and 5454 mg/kg
(S), 4016 (X) and 3944 mg/kg (S), and 306 (X) and 280 mg/kg (S), respectively.
Generally, the oral LDsy values of S-100-formulated pesticides showed a slight
decrease compared with the xylene-formulated pesticides. However, the
S-100-formulated pesticides did not exhibit significant enhancement of toxic effects
in rats. The Solvesso solvent is more stable and may be a good substitute for xylene
in EC-formulated pesticides.

(Key words: emulsifiable concentrate pesticides, xylene, Solvesso, acute oral toxicity,
rats)
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