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Effect of Phenobarbital Sodium and 3-Methylcholanthrene on Metabolism of '“C-carbofuran

in Rat

Yo-Sup Rim and SeongSoo Han” (Division of Environment and Agricultural Science, College of Agriculture and Life Science,
Sunchon National University, Suncheon 540-742, Korea, "Department of Agricultural Chemistry, College of Life Science and Natural

Resources, Wonkwang University, Iksan 570-749, Korea)

Abstract : In order to clucidate the effect of phenobarbital sodium (PB) and 3-methylcholanthrene (3-MC) on metabolism of
insecticide carbofuran in rat. Carbofuran metabolites and its formation rates were determined when orally administered "C-carbofuran
alone and its combination with PB or 3-MC to rat. “C-carbofuran administered orally, alone or in combination with PB or 3-MC,
was secreted rapidly within 48 hrs. That is, 79.9 to 81.1% of the original radioactivity was secreted into the urine and 5.7 to 6.5%
into the feces. The secretion rate was faster in the combined administration than that in carbofuran alone. Metabolites of carbofuran in
main organs, urine, feces and blood of rat were largely 3-hydroxycarbofuran, 3-ketocarbofuran, 3-hydroxycarbofuran phenol, 3-
ketocarbofuran phenol, and carbofuran phenol, the major ones being 3-hydroxycarbofuran and 3-keiocarbofuran, respectively, in all
administrations of carbofuran alone, carbofurant+PB and carbofuran+3-MC. In addition, formation rate of the two major metabolites
detected in the urine was 17.4% and 12.8%, respectively, when carbofuran alone was administered. Meanwhile, when carbofuran was
administered with PB or 3-MC, they were 8.6% and 23.5, repectively. These results indicate that the oral administration of PB or

3-MC can reduce carbofuran toxicity by fastening and stimulating the carbofuran metabolism in rat.

Key words ; carbofuran metabolism, phenobarbital sodium, 3-methylcholanthrene, metabolites, insecticide carbofuran.
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Carbofuran®] TlAIBA & A¥RY, F dARHEL F54
A 3—hydroxycarbofuran5), gt g o}oll A carbofuran phenolé), H
HEo 4] 3-ketocarbofuran phenoln, A eA 3-hydroxycarbo-
furan} 3-ketocarbofuran®™®, Z oA 3—hydroxycarb0furan8’g)£i
RE F7b) Zo)7t Agded, A &5 FEANAN A EA
ARt wans 484 A,

&3t 9V carbofuran F AMIEES] H thF S44Y
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F YARIEL carbofuran ©EAE)A] 3-hydroxycarbofurano]$l
01} carbofuran® PB T& 3-MC ZgH Aol 3-ketocarbof-



urano]gtz ¥3) v} Aw, 9P o carbofurand WEX 2]
£ WE carbofuran®} PB T 3MCE ZHAHHL 9 8=
259 B4 TG gk o9 2E 44E5S A
HY, carbofuran %A PBY} 3MCE F3ozas Exo] B

$e AR A, A5a4 BHS F3A0EM O
AHE W27 3lo] carbofuran®] E4o] AAET PSS AAL
F1 ok

gty B AFdAE 542454 PBU 3MCr} #Hol gig
carbofuran®] 54737 wAE FFE in vivo GAMIEAAN 7
Btz Hol o)5S 9= ke A T ANHoE HY
F8 A7 (3 FE A e 2GS HlA olF F car-
bofuran®] tAMHER 19 HAPES ZARStY] HlmEA YT

g X gH

MY S8

of Al AHEH FELS NFUIFTEAE (35 24)9A
W2 ASE 80~100 g 9] SPF Albino Rat (¥4 Sprague Dawl-
eyA)E FHsH 253t LA § 190410 g9 AFE /MR
At st 482 ST w8 AT E BT,
FET 5~60% Fre ATEPOR WEE 474 1Mo
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Al FeQ) AFA carbofuran (£% : 9.9%)S FHRAY
oA Eekegton, phenobarbital sodium[5-ethyl-5-phenyl-2,4,6
(IH3H5H) pyrimidinetrione monosodium salt, % : 97.5%],
3-methylcholanthrene (2-dihydro-3-methyl-ben|j]-aceanthrylene,
£ : 99%)F florisil (100~200 mesh)2- Sigma Chemical Co.
(St. Louis, MO, US.A)o A #3451t dlAldE el ALe8 F4)
kA “C-carbofurang benzofuran ¥ 3% €47} “Coz %AW
Aeg FAYAE7]|¢ (International Atomic Energy Agency,
Vienna, Austria)ZRE 2UTYUT) Specific activitys 280,83
MBg/mmole ¢]jom WAl3lelz ¢£EE TLC radioscannerd)
o) A A 9% oldolutk. HIEA AR ALEF
carbofuran (£Xk: 99.5%), 3-hydroxycarbofuran (£5: 974%) 2
3-ketocarbofuran (£%: 95%) EFEFS FMC Co. (USA)ERH
Boel A8-31% ). Carbofuran phenol, 3-hydroxycarbofuran
phenol 2 3-ketocarbofuran phenol ¥ZE& 717} #3231 car-
bofuran ¥ I A9} potassium hydroxideZ 1 : 1 (mmol :
mmol)®] H&E 4% methanold] HoX 7R Z 01
N HCl 8802 AA31AIZ] thg o}7]o diethyl ether 20 mL

£ 713t 359 ¥, MgSOE ARAIA 08 AFstn AUE
Falo] Aew, £8& 247 88, 8 721, 72%0)Th 419
WHOE F3¥ phenolf BB £EE TLCYIN ©Y
spotdS 913 & AL8-35199t)h KEDTA, p-nitrophenol& Fluka
Chemika AG. (Buchs, Switzerland)oll#], thin layer chromato-
graphy platee Merck Co. (Darmstadt, Germany)ollx], 1331
718t Aok AREAES SES 44 st ARSslt

7171 pH meter (Fisher Accumet®, US.A.), homogenizer
(IKA ultra turrax T-25, Japan), centrifuge (Du Pont sorvall RC
-5C, US.A), ultracentrifuge (Hitachi 70P-70, Japan), UV/Vis
spectrophotometer (Varian DMS -200, Australia), deep freezer
(Revco 13-989-12, US.A), shaking water bath (Dongyang 2650,
Korea), rat cage (Daejong DJ-102, Korea), rat metabolic cage
(Daejong DJ-301, Korea), operating table (Daejong DJ-2412,
Korea), mechanical convection oven (Jeil C-DM3, Korea), shak-
ing incubator (Vision KMC-8480SF, Korea) 5-& AH&-31%th
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pme] £ 2 387 vlasigdek ohE 2328 Bichner funnel
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ANA Aol AW oilg §UAZ F 3] sk, 025 N
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dichloromethane©. 2 33) 3&3le] E&& ul2 ¥ils 3L
341, 90 mL9] dichloromethaneZ& 5 g9 F4= NaSOi2



FollA] Phenobarbital Sodium 2 3-Methylcholanthreneo] “C-carbofuran®] thA}el w]x= <k 59

GFA7 g 30 mL AEE B2A]AH o7)0] 30 mLe aceto-
nitrileg F718F & O] FE3led o)E £ulE $H8] AAFY
o $EF AR 1 mLe) acetonitrile® 23] o] Florisil (100-200
mesh, 4% water) 10 g benzene 50 mLZ &A127A17] AA|&
column [15 (id) x 30 (L) ca]ol Atk BAE columne 250
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Table 1. Percentage of the respective “C-carbofuran and its
metabolites in main organs and blood of rats after

the administration of carbofuran alone

o~

trle'::rlxe‘eiftt(z ) Catbobiuran Metabolites
%

05 21.93 277
1 33.83 6.87

18550 8.43
6 17.34 9.23
12 731 8.05
29 3.74 325
48 255 3.39
. 0 173

96 0 0.35
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Table 2. Percentage of the respective ““C-carbofuran and its
metabolites in main organs and blood of rats after
the combined administration of carbofuran and PB

e Metabolites

reatment(hu) -
%
05 217 2.77
1 18.25 2547
3 9.17 21.74
6 480 20.33
12 132 16.72
24 154 639
48 0.06 5.89
72 0.05 1.3
% 0 0.2

Table 3. Percentage of the respective ““C-carbofuran and its
metabolites in main organs and blood of rats after
the combined administration of carbofuran and 3-

MC
uzaﬁmaftz:r) Carbofuran Metabolites
%

05 20 278

1 1214 313

3 962 3043

6 176 1426

1 052 1027

% 048 586

48 002 302

72 0 1.24
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B AW F thARHEo] 3hydroxycarbofurano} T Y¥E
3-ketocarbofuran § THE 4714 dARHER YehskEd, o=
g xe} F tjaprHEo] 3-hydroxycarbofurano)Eh= Metcalf =9
2 Dorough’¢] B1st 4xetQ1, o|3A TAE 3hydroxy-
carbofuran 2|4 glucose, glucuronic acid, sulfate ¥ phos-
phate £} conjugation ¥o] 4427 WAFHAYY, dket-
ocarbofuran© 2 3318 the 7MEHEE” 59 tAlREE A
A Aoz Algdch %3, carbofuran BEFS9 ¢ carbo-
furan®) RFFo) F AHIES] AHFUT O Woke B o}
Ug 5744 % oARE E 7K S40] 23 Shydroxyear-
bofuran® 2 tiAE3 Qe £ A3AFE dARIME F4
o] Ueh} 484)7174A] AChES} BuChE®] 5484< ARG
3 JP0) BRI in vivo HLBAAEY A%E T 939 F1
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& Yep oy 2354 170 $FHE dAREES ¥l §4
8] 278t 3AZHAlolE carbofurand] ZFHRT o EA e
g Byt ol 3 djababEo] 3-hydroxycarbofurank th Ath
Hoz EAol Y& 3ketocarbofuran® ® e}y ¥4, car-
bofuran} 3MCe| ZHEclo] wg A7 (Fig loolde oA
Ed] 302 Fo|E carbofuran HEFST 2 carbofuran®} PBY]
Z¥FATY A vsd FS veh ot Faof 129
£ 3-ketocarbofuran®] AAJEko] carbofuran®] ZH&HFHC} oF 25
W ¥4 Yeht 3 tiARHE ] carbofuranst PBY 23T
A} 28 3ketocarbofuranyl S ¢+ YN oY, carbofuran}
PBY 2PFAZHTL ¥ WME L= diAS oudgn
o]#3 AAZ n]Fo] B w carbofuran F«& PBY 3MCE
Eoqgo2H carbofurand WE =2 gAAA A AEES
Eol7 & Aolat B & Ax, BABHZAY] AHYA AChE
B4 6A7H5E, BuChE 842 3A1MRH 3557] AFst
27 12~24A13F B 6~1243bkel] A B80Tk
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Fig. 1. Distribution of carbofuran and its metabolites in the
liver of the rat treated with the “C-carbofuran(a),
14C-carbofuran+phenobarbital sodium (PB) (b), and
14C-~carbofuran+3-methylcholanthrene (3-MC) (C).
—[1= carbofuran; —--O-- 3-hydroxycarbofuran; —(---
3-ketocarbofuran; --H--- carbofuran phenol; —@--
3-hydroxycarbofuran phenol; -—#-- 3-ketocarbofuran
phenol.
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Fig. 2. Distribution of carbofuran and its metabolites in the
kidney of the rat treated with the “C-carbofuran(a),
YC-carbofuran+phenobarbital sodium (PB) (b), and

14C-carbofuran+3-methyl(:holantl1rene (3-MQ) (O).

—[— carbofuran; —(O- 3-hydroxycarbofurary <>
3-ketocarbofuran; -—H-—- carbofuran phenol; -—&---
3-hydroxycarbofuran phenol; --#--- 3-ketocarbofuran

phenol.
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Distribution of carbofuran and its metabolites in the
samll intestine of the rat treated with the “C-carbof-
uran(a), “C-carbofuran+phenobarbital sodium (PB) (b),
and “C-carbofuran+3-methylcholanthrene (3-MC) (C).

—[]= carbofuran; —-O—- 3-hydroxycarbofuran; ---{—
3-ketocarbofuran; -—-fH-—- carbofuran phenol;, ~-&--
3-hydroxycarbofuran phenol; —-#— 3-ketocarbofuran
phenol.
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A% 0EZA = carbofuran BEFeie] Ao} % 4
S vehldlod, 2 F Azte] A=) wel carbofurang]
#Fo| carbofuran BEFAT Bt AAF] WA YEbS Bk o
Uz} 3-ketocarbofuran 5 F& 57bA] AR & AAAF
°] carbofuran®] AFFET 238 FA Uehd de 7
2ol X9] carbofuran thAt Ae} fARHE & 4 ASIch
Carbofurans} 3-MC9| Z3HFofo] w2 ZA#} (Fig 3o)elAx=
carbofuran¥} PBY} 2@Folo] wha Ae} fAGE e Ve
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Fig. 5. Distribution of carbofuran and its metabolites in the
blood of the rat treated with the 14C-carbofur:m(a),
“C-carbofuran+phenobarbital sodium (PB) (b), and
"C-carbofuran+3-methylcholanthrene (3-MC) (C).
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Fig. 6. Cumulative excretion of total 14C-radioactivity in ur-
ine (a) and feces (b) of the rat treated with the ™
acrbofuran, phenobarbital sodium (PB) or 3-methy-
Icholanthrene (3-MC).
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Fig. 7. Distribution of carbofuran and its metabolites in the
urine of the rat treated with the “C-carbofuran(a),
“C-carbofuran+phenobarbital sodium (PB) (b), and
“C-carbofuran+3-methylcholanthrene (3-MC) (C).
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Fig. 8. Distribution of carbofuran and its metabolites in the

feces of the rat treated with the “C-carbofuran(a), *'C
-carbofuran+phenobarbital sodium (PB) (b), and “C-
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