Online ISSN 2287-2051

SOk} otY| X (Korean J, Pestic, Sci.)
Print ISSN 1226-6183

Vol. 24, No. 2, pp. 127-135 (2020)
https://doi.org/10.7585/kjps.2020.24.2.127

"m Check for updates

ORIGINAL ARTICLES

Neurobehavioral Toxicity Induced by Single Oral Exposure to
Benfuracarb in SD Rats

Seon-Kyeom Kim', Ki-Hun Kim', Eun-Ji Yang', Yeon-Ki Park’, Are-Sun You’, Sang-Hee Jeong*

"Biomedical Science Research Center, Hoseo University, Asan 31499, Korea
*Chemical Safety Division, Department of Agro-Food Safety and Crop Protection,
National Institute of Agricultural Sciences, RDA, Wanju 55365, Korea
*Department of Biomedical Laboratory Science, Hoseo University, Asan 31499, Korea

(Received on February 20, 2020. Revised on March 27, 2020. Accepted on April 10, 2020)

Abstract Acute neurobehavioral toxicity of benfuracarb (BFC), a representative carbamate pesticide, was
investigated by single oral exposure to 8 weeks old SD male rats at 0, 1, 3 and 9 mg/kg bw. Changes of
hematological and blood biochemistry values, brain and blood acetylcholinesterase (AChE) activities,
behavioral patterns, gene expression of Asp70 and c-fos and histopathological lesions of brain and spinal cord
were examined on 1, 5 and 14 days after the BFC treatment. As a results, hematological and biochemical
values were not significantly changed by BFC. AChE activities of brain tissue and blood tended to be
decreased dose-dependently and specifically blood AChE showed significant decrement by BFC 9 mg/kg bw
on | day after treatment, and then brain and blood AChE were significantly decreased on 14 days by all
doses of BFC compared to control group. However, there were no histopathological lesions found in brain
and spinal tissues. Gene expression of c-fos was significantly increased on day 1 by all doses of BFC. And
still increased by BFC 3 and 9 mg/kg bw on 5 and 14 days after treatment. Limb grip strength was tend to
be weaken by BFC without significance on 0 to 10 days, but it was recovered on 14 days. In clinical
manifestation, tremor, bradypnea, epiphora, salivary, rhinorrhea, systemic relaxation and temparary faint were
observed immediately after the treatment of BFC 3 or 9 mg/kg bw. However, they were recovered after 1
day. In conclusion, single oral treatment of BFC temporarily induces acute neurobehavioral toxicity such as
inhibition of brain and blood AChE acticity, increase of c-fos gene expression and weakness of limb grip
strengths. The acute LOAEL of BFC was 1 mg/kg bw/day based on its acute neurobehavioral toxicity.
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M B 5 AEHoT FIVsh= FAOIH(Kim et al., 2019), 5F
ARgel] 93t 21FAuAF 2 ARk ok A Sl o

20189 7] =l & FAAEAL 20179 tiY] 1.6% 7+ 87E YS F7hskaL Aok
2SRV AR, 2018), F] AR 20174 71E #7217 HE (Benfuracarb, BFCY= &%, S5, AHF-

A 1ha' 122kge 2 2016 11.8kgth®] 3.4% Z7}15h= AN ol AMEEE B9 FholEA Aol

BFC= 12} thAlA oA sulfur oxidation®©] benfuracarb-
*Corresponding author sulfoxide®} 7}HHFF&(Carbofuran, CBF)C.Z H3IEITHAbass
E-mail: jeongsh@hoseo.edu et al., 2013).
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Heo M FA AT WA 138 mgkg bWl Z 5
TF=AED|H(Yu et al, 2003), oEZU2EEA
(Acetylcholinesterase, AChE)S oJA|slo] A7AME2] 2}
7] drtolA WEE opgEde] TR ¥ Al
of FA =] AAAFe] ALKEHA {4, A, SFL
734 5 FE THT3DB, 2009).

%?3’—\1%?‘ 74 (European Food Safety Authority, EFSA,
2006)°141= BFC] 1Al Y Y43 8]-8-F(Acceptable Daily
Intake, ADI) 719l $tol, 135 7} SA4AE 5 240 H=
A=A -l 2ABE =2E Hd T2 (No Observed
Adverse Effect Level, NOAEL) 1.2 mg/kg bw/dayol] &3
223 A 47 (Uncertainty Factor, UF) 1002 %-&3lo] ADIZ
0.01 mg/kg bw/day= AAFAIL, A= 28U WHEHAJA|
P49l ¥ AChE JAIE A= 3t NOAEL 1.8 mg/
kg bw/dayel UF 1002 #-8-3te] /9533313 (Acute
Reference Dose, ARMD)E 0.02 mgkg bwo.Z A3}t
53, FAAA=E3]87F (Acceptable Operator Exposure
Level, AOEL)S 7jolA 2] 90Y WHEZJZ=XA| o] 7]
3 NOAEL 1mgkg bw/dayel UF 100 2-&3lo] 0.01
mg/kg bw/day= 4373 3} tH(European Commission, 2009).
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(Solecki et al., 2005). fFHIME FAFeZ
}RES oitalr] flste] sk kA w7t
F3ste] Hrietal o, oy s w17
of FA=Zol thek AFaH]Ate] QlAIRkd
A6} FAGA el ek P Eo ' =
%3] 8% (Acute Acceptable Operator Exposure Level,
aAOEL)S A4 3le] #2]3taL lth(European Commission,
2017). L2t sjolx s Foke] FA P AFAH|Ae]
AZES SHA ARD H7HE Bl o]FoAL Jlonvt
AR BRI ks o] FolRAA] &AL Sl
2 Ao e S o AR EE tEAQ) w9 5
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A ACHE BAE W8S sk, Aol 3
34 5 WAVER sk 2Ab] BECS W]

o5 4 AIFE WA shsint.

NEER
BFCE= 354 55 (PESTANAL®, MERCK 31544)9]
=48 ARSI

ANEHER =X

BFC 045 g& 575 100 mLel] ¥ 197F wk
4 g3llsted 4.5 mgmL 89S A0, o
=2 108 343k 0.45 mg/mL £NS ZA3 &
v 8lAsle] 0.15 mg/mL £93} 0.05 mg/mL &<
ABIAL, ol5S A P& o= et
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8TH ] 7 SD = (Samtako, Korea)S ARE-3131.01H
S5 2243°C, AHFE 50£20%, 71315 10-153)/A17F
2T 12/«1{ ‘;4 Z% 150-300 Lux®] Az Ho2 A
e FATE ARSAHAA ARSIt S EAE H 554
88998 $90S S3ITHIRB NO. HSIACUC-18-
101(1)).

BFC £0{ & A2
BFC2| Fol43e 1, 3 ¥ 9mgkeg bwo 2 A3 2
™, & ARS8t AF kgd 20 mLE 9] el A4 o
2 3] FAATRA sk Fol 14, 5Y 3 14¢
T°ﬂ ot g AAHZLS AU OH, o]Aslea v
o WA dAs AH}FAL, 4 Al 0.9% NaCl
)}

_J]J
‘3-3 10% formalin ¢S A7 & = 9 H5 248 A3

LA

=77 X 2" |
g FAS flated AFHT Y AAE ADVIA 21200

(Siemens, Germany)E ©]8-3}¢] white blood cell (WBC),
lymphocyte (LYM), MID cell (MID), granulocyte (GRAN),
red blood cell (RBC), hemoglobin (HGB), hematocrit
(HCT), mean cell volume (MCV), mean cell hemoglobin
(MCH), mean cell hemoglobin concentration (MCHC),
platelet (PLT), mean platelet volume (MPV)2 =743}
ov, 845 YAEYSY albumin (ALB), alkaline
phosphatase (ALP), alanine aminotransferase (ALT),
aspartate aminotransferase (AST), blood urea nitrogen (BUN),
creatinine (CRT), glucose (GLU), lactate dehydrogenase
(LDH), total bilirubin (TB), total cholesterol (TC), total

protein (TP), triglyceride (TG)E &4 3151t}
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= Ha| HA
IR ], H42Aol thsle] hematoxylin 2 eosin 34
(H&E staining)Z} crystal violet G4 (CV staining)S 2A| S
= Hu)7 A7 AN AT

o= =

AChE #dE& 24
rEgo g v ¢ HE A& & #4838l
A2 H2A 2 meS YalEeded ¥ $ FE (Acetylcho-

o
linesterase Assay Kit, Abnova®) assay buffer 200 pL% 2

3 EREHL, BiER AT B AR slel
g AFH F A 5 Lol assay buffer 195 ul¥ €3 &
§etar, zHzke] o 9 ¥4 E3S 14,000 pmOE S
¢ ATl FSA S A REA ARSI

Well platee]l 22 A& 2 H AEE 77} 10 ulA
Y3, ZIE Ul working solution 190 uLE 7} wellel] ¥

57 Pﬁ A Frd EFs1L, 7S 200 uL == calibrator
200 lLE Y3 plate readers ©]&3t] 2% % 10wl
OD412nmE Z7g35itt.

hsp70, cfos FEX LT ZHAL

BFCE 13] A7 5o 1, 5 2 144410 F-43] A
S ¥ Z#2 PBS (pH74) £d°= A3 5 RNeasy
Mini Kit (Qiagen, Hilden, Germany)s ©]&3t9] RNAE
FEoIith ZH2e] Folwe] A A 2ofxl 2 gl RNA
£ cDNA synthesis kit (BIORED, Erkulles, CA, USAYZE
A3 AN F first strand cDNAS o] RT-PCRE
olg3led fFHA LHAEE BASITE RT-PCR 42
QPCR Master Mix (2X GreenStar, Bioneer, Daejon, Korea)
£ o]&3le] FHF W8S 20 uLE 3} QPCR System
(Mx3000P, Agilent, Santa Clara, CA, USA)I|4 SYBR
Premix QPCR Master Mix (BioLabs, MA, USA)E ©|-&-3}
04 7Yk ek. PCR WH-2] So|=s glslr] flsiA uf

2 cycle?IT} melting curve w412 8 3F3L B-actindt

;‘41} WHEE 7|F0 R 2R Al on frxke]
A7 it tiv] Ao s FA8I0

Z} §7A] gk PCR primer= TR 7T} Asp70
Forward: 5’-CAGGGCTGACAAGAAGAA-3’, Reverse:
5’-GGAGATGACCTCCTGGCACT-3’; c-fos Forward: 5’-
AGCATGGGCTCCCCTGTCA-3’, Reverse: 5’-GGAGAC-
CAGAGTGGGCTGCA-3".
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& AMEste] YEvt PO 2 bars RIS & 1E] 7

PAR-R-IE=3 ?Q—j’_ Eiﬂé ’\Eﬂoi _?r;g]g]_oq I & o

barg ¥ AHo) ek $42 25900, 51 27

sl Augkst AAS AF 27k BES AT
2 st

two way analysis of variance test (ANOVA)E 0] 8}0% =
AR o™ p<0.058] A BAASRE Fojio] e AL

2 Yeht
2% 9 1%

9 9mgkg bws 13] A+ Fof £ 1¢, 5¢
9 14dA e WIE A A3, BE AARES
AR ol ATt The, MCVY] AL, Bo] T 595 =
£ SarollA thzatl vls] felshAl AAsksial, MCHC
%) O% 5°‘7%H BFC 1 mg/kg bwell ]3] vﬂ

o pul
H3s}o Dﬂ% 8% Héﬂ OM%EHEH o]E°] BFCl 915& 5ol
219l Wsl= ot

BFCE F344 H=o] 9097 AFRE F3lo] 200, 400
800 ppme.2 Fol A] &3eEZ 07 HCT, HGBo] 74
stal, AdTet 4 AL Aol Bad b v
(Agrochemical Research and Development Department,
1989). 22| o]¢] thAEZ 2l 741 FeH(Carbofuran, CBF)
o] €3] MCV, MCH ¥ MCHC7} Z7F8itha Bae u}
ATHGupta et al., 1982). o] g A4 Hl= =4
o &g wstolw, 4 AT =FAole gt ¥t

WA wEEA 22 ¢ 5 ek

ol 55ty 3| Hs}

BFC 1, 3 2 9 mgkg bwZ 13] AT Fof A] &
A= BE ERroAfelg Wsht figla, BT A S
oJjo] ATH Table 2).

Fhat o] EA| 59kl thiocarb 2.9 ¥ 5.8 mg/kg bwE 28
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Table 1. Change of hematological values by single treatment of BFC in male SD rat.

1 Day 5 Day 14 Day i
is-
Parameter BFC BFC  BFC BFC BFC  BFC BFC BFC  BFC (gical
Control 1 mg/kg 3 mgkg 9mgkg Control 1 mgkg 3 mgkg 9mgkg Control 1 mgkg 3 mgkg 9 mgkg range
bw bw bw bw bw bw bw bw bw

RBC 6.15+ 630+ 672+ 678+ 714t 700+ 687 6.71%
(x10°L)  0.58 0.22 0.90 0.38 0.78 1.35 1.02 1.06

HGB 1278+ 13.16+ 14.12+ 14.14+ 14.86= 1444+ 14.62= 13.58+
(g/dL) 1.09 0.55 1.85 1.12 2.30 2.73 2.12 1.98

HCT 4192+ 40.16+ 44.02+ 43.62+ 4744+ 4342+ 4424+ 4220+
(%) 6.73 1.66 5.90 292 4.64 8.33 6.25 6.65

MCV 6546+ 63.84+ 6554+ 6452+ 66.62+ 6210+ 63.52+ 63.04+
(L) 154 136 185 099 168 096™ 192" 074"

MCH 20.74+ 20.82+ 2096+ 20.82+ 20.68+ 20.58+ 20.90+ 20.24+
(p2) 0.63 0.36 0.40 1.04 1.23 0.33 0.56 0.38

MCHC 3196+ 32.72+ 32.04+ 3236+ 3l.16+ 3322+ 3298+ 3220+
(grdl)  0.65 0.29 0.44 1.26 242 041 0.55 0.74

6.86+ 6.76+ 731+ 7.06+ 6.0-
0.51 0.74 1.09 0.45 9.9

14.02+ 13.92+ 1498+ 1442+ 12.5-
1.07 1.63 2.05 124 173

4232+ 42.00+ 4542+ 43.82+ 3809-
3.21 5.58 6.14 3.64 552

61.72+ 6240+ 6234+ 62.04+ 46.5-
0.98 3.81 2.15 1.64  66.0

2040+ 20.54+ 20.50+ 2036+ 16.3-
0.79 1.12 0.85 0.61 202

33.08+ 33.16+ 3294+ 3286+ 294-
0.82 1.11 0.62 023 383

* kx k¥ significant changes compared to control at p<0.05, p<0.01 and p<0.001, respectively.

Table 2. Change of biochemical values by single treatment of BFC in male SD rat.

His-

torical

1 Day 5 Day 14 Day
Parameter BFC BFC BFC BFC BFC BFC BFC BFC BFC
Control 1 mg/kg 3 mgkg 9mg/kg Control 1 mg/kg 3 mg/kg 9 mgkg Control 1 mg/kg 3 mg/kg 9mg/kg range
bw bw bw bw bw bw bw bw

ALP  318.80+ 279.60+ 320.00+ 276.20+ 301.60+ 302.80+ 290.40+ 302.80+
au/L) 79.80 5047 3979 4584 129.05 2295 5475 68.01

AST  141.40+ 149.80+ 121.80+ 117.00+1 146.40+ 156.40+ 149.00+ 136.80+
IU/L) 2669 31.69 2456 756 1986  21.01 68.68 3148

BUN  11.78+ 10.14+= 10.80+ 10.32+ 12.78+ 11.68+ 11.72+ 11.30+
(mg/dL)  1.00 2.34 1.29 0.83 3.09 1.95 1.91 1.78

GLU  109.40+ 153.00+= 105.60+ 110.80+1 176.00+ 134.60+ 189.00+ 214.20+
(mg/dL) 1690 1849 1799  4.11 2355 21.69 3957 4710

TG 514041 49.80+ 45.00+ 39.00+ 62.82+ 70.80+ 50.40+ 69.60+
(mg/dL) 725 1499 1585 12.79 1770 1727 473 2424

235.40+ 258.20+ 239.00+ 283.40+ 58.4-
2554 4410 16.76  50.76 350.1

132.20+ 136.80+ 132.80+ 112.40+1 64.1-
1875 4039 1977 4.19 168.1

10.84+ 11.60+ 12.52+ 12.06+ 9.1-
0.40 2.24 1.82 1.35 16.1

130.80+ 112.00+1 104.40+ 149.40+ 95.4-
1019 925 2679 27.04 1884

83.60+ 67.40+ 6240+ 58.60+ 23.0-
2506 3226 18.17 19.86 110.6

A7 Heof] Ao Al F GLUZF 57F5hH (Satpal and oL oA 08 sk AEgS HolH, o] 5
Punia, 2010), 7] EA 5k furadan 0.125, 0.25 2 A 2 1470l E RE &% = AChE7} <l
0.5 mgkg bwS P20l 2, 4 9 657F ATFE A TG7F et Ag Y 91°i‘:‘r(F1g 1). olg]gt A3+= BFC
7448 (Gupta et al., 1986), CBF 42 2 10.5 mg/kg bw 1.81 2 94mgkg bwS 28U7 ATFE A HEo] ¥
AFEA A H=ox ALPZL Zvtelths Bt 9ot AChE7} SJA|H i th= EJ‘(EFSA 2009)%+% frAeH A
(Mohammed et al., 2017), ¥ oMo &3 2 F4 = olm, o] 2% BFCE T4 Fo A9} Bk Fof A] RF

ZoMe dAAEA|7 RizkeA #skA] 9%‘3&3} o]
Glu, TG 5¢] dNAY35}8H2] 27} BEEE Aol = ¢
o}, ¥ s} o] W RN 2 G WA
=the A& ¢ T Ut

rlr

o(.
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&

= Agele A

%7_3 AChE His}
=

AChE EME H3| &3 AChES 73

o] AChEZ 9Aldltl= 7S & 4 Alde) o}gd, ¥
AChE QA= %o —ﬁr 14947HA] A &0 47| 3|55 A] &

& AsiTh

35, BFC %o 194191 3 2 9mgke

= AChE st bwell oJsf FolsiAl s, olF 59Aol= 9 mg/kg

BFC o ¥ dEevy 429 M 242 #4830 bwd

gl frefsiAl Zasken, 14970l thxtol Hl

=
ACHE BHEES BHF 43}, %ol 5 1UAE R4S o BE S¥RolA ACKETF fI5Pl wad AL g
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b 1 Day 140 5 Day 140 14 Day
120 120 4 120
© 10+ S 5
5 E ¢
804
o5 5§ -
o 3 o o & o A
R 7 R 9 R 7
F pue= =
[} [} [}
< 204 < <

BFC BFC BFC
1mg/kg 3 mg/kg 9 mg/kg
bw bw bw

control BFC

1 mg/kg
bw

control

BFC
3 mg/kg
bw

BFC
9 mg/kg
bw

BFC BFC BFC
1mg/kg 3 mg/kg 9 mg/kg
bw bw bw

control

Fig. 1. Change of brain or blood acetylcholinesterase activity after single exposure to BFC in male SD rat. *, *¥*, ***: significant

changes compared to control at p<0.05, p<0.01 and p<0.01, respectively.
200 - 1 Day 200 5 Day 2003 14 Day
e i e
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< §\5e. < §15u7 <Z( 8\50.
< X
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5.6 '35 2.9
w un w wn a
< Za I o
o o o
5 50 S5 501 a 591
3 2 &
ol
control BFC BFC BFC control BFC BFC BFC control BFC BFC BFC
1mg/kg 3 mg/kg 9 mg/kg 1mg/kg 3 mg/kg 9 mg/kg 1mg/kg 3 mg/kg 9 mg/kg
bw w w bw w w bw w bw
500 4 500 - 500 -
_ 1 Day B 5 Day _ 3 14 Day
5 5 5
E 400 € 400 € 404
=3 =2 A
— —
o O 300 o O 100 it 5 G w00
Ex *kk Ex Ex
3 < 3 c “ o
.0 200 . g 200 4 \? O 200
V] < @
g 8 v
g <% a
& o & oo u%m_

control

BFC BFC
1mg/kg 3 mg/kg
bw bw

BFC
1 mg/kg
bw

control

BFC
9 mg/kg
bw

BFC BFC
3mg/kg 9 mg/kg
bw bw

BFC
1 mg/kg
bw

control

BFC BFC
3 mg/kg 9 mg/kg
bw bw

Fig. 2. Change of gene expression ratio compare to control after single exposure to BFC in male SD rat. *, **, ***: gignificant
changes compared to control at p<0.05, p<0.01 and p<0.001, respectively.

4 A h(Fig. 1).

Thiodicarb 2.9 & 5.8 mg/kg bwsS FA=o] v 2827F
AFEAA] g3 9 w9 AChE SA =7} 28U7F A% o
A Ftial H3¥ v} loh(Satpal and Punia, 2010).

& AFoM= BFCE 13] 4757 ¥ 194 8% AChE
a7t 1498744 A&EE vh 95 AChEE 9] AChE
o} uﬁ&ﬂ%]i Aet AR 7} o] FAXH HIR | HE]R] =

= e

mlo

ST B3

FHX &

hsp70 ST

BFCE 13] o] & ¥ 22 F hsp70 F37e] %
418k A3, BFC 9 mg/kg bw Fofol] ofsf Fo] 5 19
594 felstAl Pashes Aol IEAEtKFig. 2). hsp70
mRNA 2 TS AAA o] tgh 2=l wht dele]
A =71 @2}tk (Rajdev and Sharp, 2000).

BFCell 2|3+ hsp70 34 Z&of thal Jgke o A

ol 2L Bl A= hgp70 FAA LH) A=A

}

>1E mlru

A

=
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c-fos BT

¥ 23 F cfos A LT 24 A, L] Hlst

oA FesiAl
BFC 9 mg/kg bwell ]3|

o] BFC o & 19 2 5Y# ZE
Z718k9 21 (Fig. 2), 14L&
SRR A=

4 ME F c-fos mRNAE =
o &5h=t)

2 ofos T LTt 27 AAHEAH] BES
o] ¢-= & lo] BH v} th(Vendrell et al., 1991). Wt

A, & AFelA BFC Fo] & SUR7EA] =AM 2ZS] c-fos
Az we] F7kske 2102 Hol AAEg o) o =

2 fos @A ZHo] o]FoA|H, o]F 14dA|ol= -

Fig. 3. Histopathological findings in brain tissues of SD rats on
14 days after the single oral treatment of BFC 1, 3 and 9 mg/kg
bw (x40). (A), (B), (C) and (D): control and BFC 1, 3 and 9 mg/
kg bw, respectively.

(Control)

Bi%17] - RObM - s

fos A7 O] B2Eo] HEAFE Mol AL U &
ULt BFC ol F 5AAAE 7k A%HL, ofF
14200 S1B 5 AR o, GAFY BN ske) B
= %2 9% ok

XYL 5y Ht

z2We] AL A3, BFC 1, 3 3 9mgkg bws 275
o F 1,5, 1497 ¥ B 25pollx] Sol A2l o] B
A AYeh(Fig. 3, 4).

ARE=EE Elske Sl
2ot ke oS Zesid. 2ey
e, Hsh Ase] A4, v Grlel vls) 59Ho=
Wrle] ME TE NEZOE FAH o, Eo)F
7)%5S 233K Colman et al., 2005). webA, F-9E
ulAE Wt Fe1sk) SlaiME ok Ywshy, o g
& se) 243} A} a7HL,

REESLIERES

o

RPESEN

7o~

l"° -‘)' g o

HSYIH A YMBH HE

o gl MXEE H5|

BFC Fo&$5E 104A71A otgo] wsls xAlet 2
3} BE BFC &3rtollA dizatol vls) @ e 1ol
U fede glom, YdAldle txs FE0R 353
o] AEE I cH(Table 3).

A2 B Z9] A9-oli= BFC Fo0) 23] ZE &afrolA
23 & AJolE Holx] aokon, §7FejE wWgle
A 2% TH(Table 4).

o} (grip strength) H71= dthe] <54 7153 @9 o]
1S =4317] 98] 2okE 210 2 (Ingber and Pohl, 2016)
o] ¥isle LEAAEAS A5 F de Axolth
01]}‘1 ol—E:].Q_ /@'6 2101011:14 9,],7@{5] HI—%—@].U;] /1\_]7‘3]%/\-]
lo] ofaf drjA o= wstsht ul-¢- Rz A = ohy
= 1S 73 AtH(Alamri et al., 2018). FEgH, A4 5

Eo] A o= o7 oFo| Zhasitly RuE
™ (Meyer et al., 1979), 53t &&Fe|E2 02 2%]

o

o
~
Ih‘.m

%MU&J
[ Ty

oZ:

A
=4
pARel

us)
-

(BFC 9 mg/kg bw treatment)
Fig. 4. Histopathological findings in spinal cord by single treatment of BFC 9 mg/kg bw in SD rats (x40).
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Table 3. Change of limb grip strength after single exposure to BFC in male SD rat. (Unit: newton)
Group 0 Day 1 Day 5 Day 10 Day 14 Day
Control 0.212+0.023 0.205+0.029 0.200+0.023 0.235+0.055 0.202+0.020
Benfuracarb 1 mg/kg bw 0.203+0.015 0.195+0.030 0.197+0.011 0.203+0.018 0.203+0.014
Benfuracarb 3 mg/kg bw 0.209+0.014 0.193+0.021 0.207+0.023 0.237+0.081 0.203+0.020
Benfuracarb 9 mg/kg bw 0.202+0.038 0.194+0.016 0.185+0.006 0.214+0.029 0.213+0.019
Table 4. Change of landing foot width after single exposure to BFC in male SD rat. (Unit: cm)
Group 0 Day 1 Day 5 Day 10 Day 14 Day
Control 9.3+1.3 8.2+1.2 9.242.0 8.2+1.4 9.7+2.1
Benfuracarb 1 mg/kg bw 8.8+1.9 8.9+1.5 8.9+1.2 9.8+1.9 10.4+2.6
Benfuracarb 3 mg/kg bw 8.1£1.5 8.6:2.0 7.5+1.3 8.4+1.6 10.2+1.7
Benfuracarb 9 mg/kg bw 8.0£1.5 8.6+0.9 8.7+1.4 8.2+0.7 8.9+1.4
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