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Toxic Effect of Combination of Buprofezin and Carbaryl in Rats
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College of Pharmacy, Sung Kyun Kwan University

ABSTRACT

In this study, it was -examined the toxic effects of combination of buprofezin and

carbaryl on hematological, biological and enzymetic parameters in rats.

The administration of buprofezin or carbaryl both induced the tissue content of

cytochrome P-450 and furthermore, the combination of the both increased significantly
the liver content of cytochrome P-450 in rat. But cytochrome P-450 and NADPH
-cytochrome c reductase activities in kidney were slightly increased.

Administration of carbaryl and combination of the both also significantly increased

hepatic aniline hydroxylase activity. In addition, in the combination group, glucose-6

-phosphatase and lipid peroxidase activities were changed in the rat liver.

Furthermore, cholinesterase was inhibited in rats treated with carbaryl or the combi-

nation of buprofezin and carbaryl.

The above results suggested that the combined administration of buprofezin and

carbaryl can induce more toxic effects than the single administration of buprofezin or

carbaryl.
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Buprofezin (&% 85%) & corn oilol]l &
stod FLA)A F 250 mg/kgE 2T 54
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Table 1. Compositions of the incubation medium for the assay of NADPH cytochrome c reductase.
Solution 1 Solution II Solution III
Components NADPH 5.7 mg cytochrome ¢ 3.68 mg KCN 9.75 mg
KCN 9.75 mg Nicotinamid 366 mg

Nicotinamid 366 mg

Total volume

uffer
(10-°M EDTA, pH 7.6)

100 m¢ with 0.05M phosphate

100 m¢with 0.05M phosphate
buffer
(10*M EDTA, pH 7.6)

1 m¢ with water

Table 2.

Compositions of the incubation medium for the assay of aniline hydroxylase.

Components
NADP
Nicotinamid
MgCl,

Glucose-6-phosphate dehydrogenase

Aniline

Glucose-6-phosphate

50 umole
1.5 ymole
50 pmole
50 umole
0.5 unit

5.0 umole

Total volume
suspension 3 m¢.

5ml with 0.2M Na-K phosphate buffer (pH 7.4) 1.5 m/and microsomal
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20 mg/mé7} HEE 33l

Traiger®t Plaa®®e] wi®o] o2} pH 6.2 Tris
-maleate €138 0.4 m/2} glucose-6-phosphate
£ 0. 5méE A3 o] Po] metabolic shaking
incubatoroll 4 37°C & 2087k HF3A]F e}, o] vk
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AAES AAY F A5AE A2 35en, &
AL FH4E 50~1008 3 43ke] AR SRk

o4

] AAE Nachlas 5%9 ubgol we} Agsiad
cl, 1mee] #A Aol substrate 6 méE 7}k 37C
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9] barbital £ (sodium barbital 10.3g3 %
Foll e 500mez g )3 41.9mse] 0.1N
HCIE E§slo] Al &Holrt,
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~55r‘—7P ATEASE o e EHG S5
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4 919}, Buprofezin(250 mg/kg) #} carbaryl
(50 mg/kg) EF-oof oA+ o432 HAbo]
o HAEG o Foir|zhe] FoHEEE o FA
< v AFHE 4 5 A=k o] A2 buprofezin
ol u|E Z{EFol i F4o| HAdne st
carbaryl®e] E3-Fodol gaix F4E HS F
FA71E Aoz AlgE,

1. LDso%| 2| &

ratel] 7-Fosha
35k Behrens
T A

Buprofezin®#} carbaryls
24A17F &} AARFE
-Karber®lel| ¢]ste] zbzbe]l LDsex| &
buprofezin® LDsal+&  3,215mg/kgel A i
carbaryl®] LDsA+ 580 mg/kgol2d

Carbaryl®} Buprofezin £¢% (1: 5)¢) 2|3t
LDsox = 27+ 350 mg/kg 2 1,500 mg/kge 2 v}
e}xtcl, Buprofezing] §4 7 +%4-& Kanno %
o] d 7of o]t male ratoA] 8,740 mg/kgo}
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2t ¥ 313} ew Masahiro 5% 23l male
ratoll A 2,198 mg/kgol=tx dlgict. =3 Ames
testol] ©]3}4] = negatives b= Mgk o W
oA E JehA] oigtcim M El o,

2 Aol 4 % buprofezin} carbaryl®l LDsoA|
7} 25 olehzte w9 o &3k,

2. ME, 2hg A} Alzte| Fawst

® AF< W3t

Buprofezin®} carbaryl®] ©l= 3l E3l5.ofof £
3 2| ZF¢] W3l Table 304 2= upo} o), of
ZFol A& 150 2.0%, 55l 38.3%< F7+&5
Jeligle.w]  buprofezin Fof FollAE 130l
3.5%0| 2 5Foll= 33.5%7F Z7}5kd o] carbar-
yl dEFoAe 15l 7t Rase Age 2
ol o} 25l Hal T3l on 550l A=
31.7%% wzFol vla Zt4skich, Buprofezin

Table 3. Effect of combination of Buprofezin and
Carbaryl on body weight in rat.
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3} carbaryle] E£§-FodFollA= carbaryl H5F
o F3 frAME 7S Ehigie

¢

Group  Weeks Initial bw  Final bw G?},/n)ed
(/]
1 210.742.95 214.9+3.54 2.0
2 219.6+4.78 239.6+6.43 9.1
Control 3 215.6%£5.06 260.7+4.59 20.9
4 210.4+4.98 279.6+5.72 32.9
5 205.6+4.99 284.3+6.43 38.3
1 212.2+6.18 219.7+4.54 3.5
. 2 212.949.18 230.9%5.76 8.5
Buprofezin
3 205.8+£5.14 245.9+6.43 19.4
(250 mg/kg)
4 208.3+8.43 264.9+6.62 27.1
5  210.6+3.24 280.7+4.39  33.3
1 214.2+5.30 208.6+4.64 —2.6
2 210.4+5.83 230.2%+3.89 9.4
Carbaryl
3 213.5%4.33 247.5%£5.94  15.9
(50 mg/kg)
4 206.7+3.29 260.5%+7.24 26.0
5 209.5+6.24 275.9%5.62 31.7
1 215.4%6.24 212.9+3.24 —1.2
Buprofezin 2 209.5+7.25 228.4+5.72 9.0
+carbaryl 3 208.6+£3.95 239.51+6.24 14.8
5:1) 4 214.91+4.75 270.5%5.75 25.9
5  208.6+5.94 275.9+7.25 32.3

Each value is mean+SE of 8~10 rats

@ 7% 9 AR FPAs
744 5 AlApe] Febishe Table ol 4] 2 v
o e},
Table 4. Effect of combination of Buprofezin and
Carbaryl on liver or kidney weight.
- Liver . Kidney
Groups Weeks VI{[lv(egr) W./bw I‘(]&d?ey W./bw
) (%) ) (%)
1 6.58+0.22 3.12+0.09 1.62£0.07 0.74%0.05
2 7.29+0.27 3.04£0.07 1.79£0.09 0.75+0.03
Control 3 7.89%0.26 3.14£0.09 1.85+0.04 0.75+0.06
4 8.8510.37 3.17£0.06 1.96+0.05 0.74+0.05
5  9.25%0.19 3.16£0.09 2.11£0.05 0.73+0.03
1 7.2540.39 3.3240.09 1.63£0.15 0.73£0.05
R 2 8.19%0.43 3.34£0.05 1.70£0.04 0.73£0.06
Buprofezin
3 9.14%0.73 3.32£0.03 1.84%0.05 0.74£0.05
250 mg/kg)
4 9.54£0.45 3.41£0.04 2.02£0.05 0.75+0.09
5 9.98+0.78 3.46+0.07 2.13£0.19 0.74£0.07
1 6.50+0.24 3.20+0.08 1.62+0.07 0.73+0.04
2 7.01+0.29 3.194£0.09 1.68+0.06 0.73x0.03
Carbaryl
3 7.82%0.24 3.26£0.05 1.89+0.05 0.74%0.06
(50 mg/kg)
4 8.92£0.53 3.4410.06 1.96+0.06 0.79+0.04
5 9.49£0.27 3.46+0.05 2.11+0.05 0.76+0.07
1 7.54+0.43 3.45+0.06 1.66+0.09 0.75+0.03
Buprofezin 2 7.99+0.61 3.49+0.07 1.76+0.04 0.74+0.05
+Carbaryl 3 9.30+£0.84 3.51£0.08 1.84+0.03 0.75+0.03
6:1 4 9.96+0.45 3.55£0.07 1.96%0.05 0.74+0.06
5 10.56+0.62 3.53£0.09 2.07%0.05 0.76+0.04

Each value is the mean+SE of 8~10 rats.
W; weight b.w; body weight

Buprofezinghs-Eof Fol| A& t)2Fol u]s] <F
7k T7hshe A ¥l % e.H carbaryl RHE-Fodol
dedE =S Frhelded oL gldch
Buprofezin®} carbaryl £35%Fo F-oll 4] 7+ ok E-2]
5= W Fof 3l Frtol wet o] FE Al
Foll e B &2 Fobske 73 3ol slgler Al

A Fell e vl 7o Hir}

sisict,

7 Foll A 1~5F7ke] H AL A F 32 Table 5
oA nE wie} 2ok,
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Table 5. Effect of combination of Buprofezin and
Carbaryl on feed efficacy in rats.
Total intake Net gain Efficacy

Groups Weeks @ @ (%)
1 815 101 13.4
2 1927 240 11.1
Control 3 3114 389 11.1
4 4326 530 11.9
5 5672 690 10.7
1 810 91 9.6
. 2 1936 218 10.5
Buprofezin 2847 370 11.0
250 k ’
@S0me/ke) 4226 449 11.5
5 5349 588 10.1
1 825 90 11.1
212 .
Carbaryl i ;zgg 376 E g
50 k ’
Come/ke) 4369 469 11.1
5 5479 598 10.7
1 801 89 7.9
Buprofezin 2 1890 189 8.8
+Carbaryl 3 2842 316 10.2
G:1 4 4002 445 1.1
5 5198 577 10.3

Efficacy (%); Net gain (g)/Total intake (g)x100

D

7 ofge] Folr} FAR4E AnAH Tl A4
dgion] B3 AFe ALt S AT hehy
oiet,

3. HoUsts o Foyusierx Wt

@ eed s

Buprofezin % Carbaryl Fojo w2 3ofal=]
W 3l= Table 604 X nle} Zo,

Buprofezin ©tE%ojA] WBCZto] F-of7]7}o]
F7HE55 AR A4Lsiglen] carbaryl ®H5Fo
= ¥ s} gl
EEo]Fo4= WBC, LYMPH (%) %7} <k

7t Zashe A% debilon ek $5o4e
2 Q27 S48 A3 Jel a2 Qi)
] % /hol-_g] gp:}--o']—zl ] 5}

2 #3l= Table 7oA & v}

Aspartate aminotransferase(°]3} AST)<] &
A2 buprofezin, carbaryl THEEoF o TS
of Fol| A Foir|zhe] FrtE4E 7k Frbela
o BAH o7 o4 Ut

Alanine aminotransferase(o]3} ALT) &A1&
buprofezin#} carbaryl®] &350 Foll 4] 473 o| %

= 94 A= F7HE dEhder 7 kg
g fol ol BT Haed AR A e o
R gl

Alkaline phosphatase (] 3} ALP) %"é
buprofezin®} carbaryl 55507 %
M= 2 A FAbske

Lactic dehydrogenase(°]3} LDH)
ool A= Fod3lgrt

g4

buprofezin %= =713

% 35 olFtE & AR A4dlg et carbaryl
FEFA T e Frbeke Aol Usich =3
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Toxic Effect of Combination of Buprofezin and Carbaryl in Rats

October, 1992 Hong and Lee
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Table 8. Effect of combination of Buprofezin and Carbaryl on hepatic and renal microsomal cytochrome P-450
contents and NADPH-cytochrome ¢ reductase activity in rats.
Liver Kidney
Groups Weeks
P-450 Cyto. ¢ red P-450 Cyto ¢ red
1 0.749£0.08 118.1£9.54 0.352+0.02 10.96+0.67
2 0.743+0.07 120.9+8.92 0.359+0.03 10.523+0.54
Control 3 0.759+0.04 120.6+9.25 0.362+0.05 10.98+0.43
4 0.772£0.05 121.4+8.67 0.349+0.10 10.96+0.42
5 0.779+0.06 116.9+7.44 0.3421+0.04 10.05+0.24
1 0.789+0.08 110.9%£9.32 0.333+£0.04 8.04+0.78
. 2 0.820+0.08 112.4+8.63 0.325+0.04 9.32+1.02
Buprofezin
3 0.824+0.07 124.94+8.29 0.3494+0.03 10.95+0.63
(250 mg/kg)
4 0.841+0.04 125.7£6.72 0.363+0.05 10.77+0.75
5 0.849+0.09 123.61+9.25 0.372+0.07 12.92+0.75
1 0.765+0.09 125.4+9.69 0.361+0.04 10.01+0.61
2 0.772+0.07 120.4%8.47 0.355+0.08 9.98+0.63
Carbaryl
3 0.7941+0.08 116.4+9.98 0.369+0.05 9.84+0.53
(50 mg/kg)
4 0.822+0.07 126.4+8.43 0.386+0.06 10.90%+0.72
5 0.859+0.10% 124.91+9.54 0.339+0.07 11.09+0.65
1 0.793+0.11 115.6£7.43 0.356+0.09 10.244:0.98
Buprofezin 2 0.829+0.07 126.2+8.65 0.372+0.24 11.35%0.82
+Carbaryl 3 0.849+0.04 128.6+9.02 0.374%0.12 11.92+0.63
(5:1) 4 0.937+0.06>* 127.4£7.79 0.384+0.04 11.54+0.72
5 1.153+0.09** 125.4+8.92 0.415+0.08* 11.3941.09

Each value is the SE of 8~10 rats.

Significant difference between control & treated group. (* ; p<0.05 **p<0.01)

unit : cytochrome p-450 (n mole/mg protein).

NADPH-cytochrome ¢ reductase (Cyt. ¢ red) (n mole cyt. c. reduced/min/mg protein).

ZA3w gt
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= FH3g7t FHE4E A Solsislen 4
F o] Fell= FAUA FoFekd ok
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ARSHA F7tehe A eE veblgl et 4L gl

32

R

Aol 4+ carbaryl %% & buprofezin =t
ofollAl= cytochrome P-450 3}efg <F3}A)
3t9d 21} buprofezin®} carbaryl &350
giMe we FAAUE FUHE ehiddch
NADPH-cytochrome ¢ reductases o 270l ¥
3| F7kehe el Aot Fo Al Hse ¢l
At

@

X
5
o

o

>

2] 2 microsome % & 2] cytochrome P-450
stekyl NADPH-cytochrome ¢ reductase
g3 8t

AlA microsome %%2] cytochrome P-450
ek carbaryl! buprofezin th&Eo] Foll4] k7t

et



October, 1992 Hong and Lee : Toxic Effect of Combination of Buprofezin and Carbaryl in Rats 27

A Zr stgl ot sz ol vls)] 4L glaler
5 Fol A Foislgol wat Azl Frlsted
554 ¢ FoAdE F7HE dERAlch
NADPH-cytochrome ¢ reductased] 3442
buprofezin ¢33} buprofezind} carbaryl &3
EoFollAe Frkshe A ey szt

g Aol7t gl

5. ZtZF 81 AlZF microsome &2 X2| protein
&t
(=]

742 &) Al microsome 28 % 2] protein g3k

W3} Table 90ll4] i uje} 7c)

ol

r

Table 9. Effect of combination of Buprofezin and
Carbaryl on hepatic and renal microsomal
protein concentration.

Kidney VP
(mg/g wet

Weeks Liver (mg/g VP ol
weight) (%)

Groups wet weight) (9)s

23.21+0.97 —
23.54+0.91 —
22.49+0.43 —
23.95+£0.92 —
24.17£0.72  —

18.49%0.51 —
18.96+0.71 —
18.21+0.48 —
19.09+0.72 —
18.57%0.24 —

Control

(S B O

24.89+6.43 7.24 18.84£1.76 1.89
24.27+2.77  3.10 19.52£1.50 2.95
25.39+3.66 12.89 19.04+1.14 4.56
26.76+3.26 11.73 20.11x£1.09 5.34
26.92£2.96 11.38 20.09+0.94 8.16

Buprofezin
(250 mg/kg)

o W N

25.01£0.78 7.76 19.54+0.85 5.96
25.54+0.82  8.50 20.31%£0.76 7.12
26.1420.70 10.14 20.92+0.65 14.90
26.45+0.85 10.45 20.96%0.54 9.80
26.77+0.96 10.76 21.01£0.52 13.13

Carbaryl
(50 mg/kg)

GV b W D

24.80+1.68 6.85 19.90%£1.76 7.63
28.50+4.54 21.07 20.18+0.82 10.82
28.421£2.36 20.98 21.84%+1.45 14.41
29.05+1.25* 21.29 21.93+2.72 14.98

5 29.65+2.73* 22.67 22.01+1.49 18.52

Buprofezin
+Carbaryl
(5:1)

e D DN

Each value the mean+SE of 8~10 rats.

Significant difference between control & treated
groups (* ; P<0.05)

a; variation percent

1+

oft

ZkA 5l A1 A microsome 22 5:9] protein
2 carbaryl 2% £} buprofezin 5550+
NAE BF Fo3l47) S7124E HAA Frkske
A8 gl ot iz Fof vle] B2 fol 4L 2l
t}, 2]} buprofezin® carbaryl £3H5Fodo] 2
A e T34t Sl el Ak Foekal
on} B3] 45 o|F v o AUA Frlssich
A1 microsome 28%29] protein ¥z 7 Ay
Foll A 4 Frlshe 73 e By szl B
s frelAdol gladet

4}z © 2 microsome 4352 protein &2
FETALE L] A BA7L gl E A4
% cytochrome P-450 #4] = NADPH-cyto-

ok

=

ugt

Table 10. Effect of combination of Buprofezin and
Carbaryl on hepatic microsomal aniline
hydroxylase activity.

Groups Weeks Anilin hydroxylase VP (%)"

1 8.73%0.13 —

2 8.72+0.25 —

Control 3 8.68+0.27 -

4 8.75+0.31 -

5 8.69+0.22 —

1 8.85+0.73 1.37

. 2 8.97+0.65 2.87
Buprofezin 3 8.94+0.79 2.96

250 k. B ’
(250 mg/kg) 4 8.96+0.55 2.40
5 9.04+0.96 4.02

1 8.9710.26 2.75

+

wan 1 lE L

50 k e ’
(50 mg/ke) 4 9.48+0.54 8.34
5 9.62+0.66" 10.70

1 8.96%0.85 2.62

Buprofezin 2 9.14+0.85 4.82
+Carbaryl 3 9.26+0.92 6.69
(5:1) 4 9.59+0.32* 9.60
5 9.96+0.29* 14.61

Each value is the mean+SE of 8~10 rats.

Unit; p-aminophenol formed nM/mg protein/20 mins.
Significant difference between control & treated
groups (*; P<0.05)

a; variation percent
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chrome c reductase $4# st} f-AHeE 8 v}

et

6. Zt& microsome S & Z2| aniline hydrox-
yrase gAwist

7}#+ microsome #8%9] aniline hydroxyrase
AW sk= Table 10014 2& ulo} 7o}

Buprofezin# carbaryl RHE-5o] Foll4] 25 5
3147} Zobatoll weba] A o] A FAol
Z7}shglom] £3] carbaryl FFolA 55l
)49l =712 Bgrh buprofezini carbaryl®
EFEA TN E Fedsl5rt Foigtel et A
zslstglon] 4%, 55 Folol &) =% FAAA

Table 11. Effect of combination of Buprofezin and
Carbaryl on hepatic microsomal TBA-val-

Vol. 7, No. 3~4

L Z715 el ol
7. ZtZ} microsome S&E DIM3IX|F | ¥}

713 microsome 3% #A1stx| Ao A=
Table 11004 RE vie}t 2

Buprofezin %5513 carbaryl T}E ol
ol A& thzFoll ulel b7k F7hsle A dke] UK
o1} e 4-e ¢lgl.em buprofezin?} carbaryl &
B o] Fol| A& 3% o|F lzFol vl {4
9x 7+ Jehiidch

8. Zt%t glucose-6-phosphatasee| &4t st

7}2+ homogenate&¢] glucose-6-phosphatase

Table 12. Effect of combination of Buprofezin and
Carbaryl on hepatic glucose-6-phosphatase

ues. activity.
Groups Weeks TBA-value VP (%)? Groups Weeks G-6-Pase VP (%)
1 1.762+0.014 — 1 66.45+7.21 —
2 1.743%0.029 — 2 67.43+6.25 -
Control 3 1.747+0.084 — Control 3 68.7344.26 -
4 1.7540.096 - 4 67.92+3.69 -~
5  1.752%0.087 - 5 68.0945.24 -
1 1.784+0.085 1.25 1 68.43+2.96 2.98
. 2 1.821+0.047 4.48 . 2 69.27+4.92 2.73
Buprofezin 3 1.799+0.096 2.98 Buprofezin 3 69.07+5.43 0.49
250 mg/k (990, : 250 mg/k DI, :
(250 mg/ke) 4 1.899+0.104 8.27 (250 mg/ke) 4 64.4443.72  —5.12
5 1.902+0.121 8.56 5 64.81+5.96  —4.82
1 1.84240.045 4.54 1 67.56+ .50 1.67
2 89340124 . 9.73+5.54 .
Carbary! 1.893+0.12 8.60 Catbary] 2 69.73£5.5 3.41
50 ma/ke) 3 1.856+0.092 6.24 50 g /g) 3 60.06+3.58 1.76
e/xe 4 1.897+0.084 8.15 /e 4 65.2246.75  —1.42
5 1.915+0.095 9.30 5 67.89+3.69  —1.01
1 1.802+0.095 2.27 1 64.55+6.59  —4.91
Buprofezin 2 1.964+0.048 12.68 Buprofezin 2 62.56+3.45 —5.14
+Carbaryl 3 2.154+0.078" 23.29 +Carbaryl 3 62.08x.12 —6.11
G:1) 4 2.17240.062*  23.83 G:1 4 58.4746.36  —8.19
5 2.395+0.032"  36.70 5 55.08+5.01°  —9.02

Each value is the mean+SE of 8~10 rats.

Unit; nM/min/mg protein.

Significant difference between control & treated
groups (* ; P<0.05)

a; variation percent

Each value is the meanxSE of 8~10 rats.
Significant difference between & treated groups
(* . P<0.05)

Unit; nM Pi/min/mg protein.

a; variation percent
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o] 43l Table 12014 ¥ wle} 3o
Carbaryl 5550 Foll A& diz2F3 A9 F4F
3gon] buprofezin BHEFo]Fol A= Fol3lF
7} Z7184E ok ZhAa sl ot AL Y
t}, buprofezind carbaryle] &35 Foll4 & 2
oFE-o) hE-FodAu o) o] G40 FAe] A} 74
Fglom 5Fole FolAUA Z4sksic

9. Zt2F 8! 8 A cholinesterase &41%3}

744 5 8AZ9] cholinesterase 43
Table 1304 2B wle} 2,
7+ cholinesterase #43# 3= buprofezin

55 Zold FAN4A FAe] wet Bzl
Table 13. Effect of combination of Buprofezin and

Carbaryl on hepatic and serum cholinester-
ase activity.

Groups Weeks Liver VP (%) Serum VP (%)
1 1.20%0.11 —  2.81£0.15 -
2 1.18%0.08 —  2.86%0.13 -
Control 3 1.17+£0.09 —  2.84%0.15 -
4 1.2240.04 - 2.79+0.25 -
5 1.19£0.09 - 2.83%0.1% -
1 1.24%0.17 - 3.33 2.62£0.09 - 6.76
. 2 1.2240.19 - 3.39 2.59+0.14 — 9.44
Buprofezin
3 1.09%£0.21 - 6.84 2.60£0.25 — 8.45
(250 mg/kg)
4 1.07£0.22 - 8.55 2.54£0.11 - 8.9
5 1.10£0.24 - 7.56 2.39+0.17 -—15.54
1 1.03£0.07 —14.17 2.53%0.12 - 9.96
2 0.97£0.06 —17.81 2.35+0.14 -—17.83
Carbaryl
3 0.93%£0.14* —20.51 2.03£0.14* ~—28.53
(50 mg/kg) . -
4 0.92%£0.07* —24.59 2.01+0.15** —27.96
5  0.85%0.13** -28.57 1.96+0.09** —30.74
1 1.16+0.25 —10.93 2.68£0.09 — 4.46
Buprofezin 2 1.09%£0.42 —13.26 2.39+0.07 —10.63
+Carbaryl 3 0.96+0.35 —19.79 2.14+0.15* -12.17
(5:1) 4 0.92+£0.14* -20.32 2.01+0.09* —17.83
5 0.81%£0.25** —20.98 1.84%+0.11** —28.57

Each value is the mean+SE of 8~10 rats.

Unit; liver £M/min/g (wet wt.), Serum; ¢M/min/m ¢
Significant difference between control & treated
groups (*; P<0.05, **; P<0.01)

a; variation percent.

u[ 3 7}A 5 738kS WedF9l 01 carbaryl BHE
Eo]-F2 3528, buprofezin?} carbaryl L35
o} Foll A 45 o] F R wif FA%E FLE W
238 el

&3] cholinesterase 4]
terase AW 3o} FrAHEE 73k
3| carbaryl BHEEF 2 &3
o] % uf % FolAUA sttt

Carbaryl2 ) %74 ql methylcarbamateA] A5
A2 7tdA o 2 cholinesterase E4-& A&l 3}oq

4% veharta deA Yo,

Table 14. Effect of combination of Buprofezin and
Carbaryl on hepatic and serum carboxyles-

terase.

Groups Weeks Liver VP (%)® Serum VP(%)\

1 28.44+1.75 —  112.34+8.30 —

2 28.11+1.57 —  109.85+4.42 -
Control 3 28.65%1.08 — 108.87+4.13 -

4 29.04x2.11 —  110.96+£5.72 —

5 28.76+1.94 —  109.65%7.96 -

1 27.26%1.09 — 1.15104.43£7.62 — 2.38

. 2 27.43£1.09 — 1.14 105.25+4.37 — 2.41

Buprofezin

3 26.07£1.24 — 2.02 101.76+£7.55 — 3.78
(250 g/kg)

4 27.48%1.72 -~ 3.52 96.69+8.25 — 4.24

5 25.76+£1.95 - 5.48 94.76%£7.22 — 6.08

1 28.03+1.01 — 1.44 111.78+£5.30 — 0.50

2 27.54+1.05 - 2.03 109.081£5.98 — 0.70
Carbaryl

3 27.04%1.37 - 5.62 107.12+5.72 — 1.61
(50 mg/kg)

4 25.43%1.17 - 6.14 102.36+5.01 — 2.98

5 23.11+1.54 — 8.31 98.65+6.78 — 3.01

1 24.25%1.72 — 7.85 96.62+5.56 — 5.98
Buprofezin 2 22.96+0.98 — 8.12 95.04+7.42 — 5.69
+Carbaryl 3 19.44%1.05 -15.12 92.88+6.47 — 8.%4
(5:1) 4 19.12%1.42 -19.02 81.05+5.38 —12.98

5 18.74%1.09* -22.01 80.34+4.25* —16.47

Each value is the mean+SE of 8~10 rats.
Unit; Liver ©uM g-naphthol/g (wet wt.)/hr.
Serum ¢M g-naphthol/m{/hr.
Significant difference between control & treated
groups (*; P<0.05)
a; variation percent.
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