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Acheh ateist 5aita), Qe AR stet Sk

2 % FHod oA carbamated] AFA carbofuran®] =AJe] vwjAE  phenobarbital sodium(PB) E=
3-methylcholanthrene3-MC) 9] 9334 287128 G4 ZHAAN 7HE BHo2 o5& vF EE 2oz ATR
of 3t in vivo EABAHE ZARIYTE  Acetylcholinesterase(AChE)9} butyrylcholinesterase(BuChE)¢] & AZA &
carbofuran 3.8 mg/kgS TS W 48A71A) 20~70%E$19) As)E BHYL, carbofurany} PB T 3IMCE %3
FoAsAE W ZREHLS 2U)e ZAsl 4N Foe dizTe Hl%d £F& ueldoh  Glutathione
S-transferase(GST)¢] 749 carbofuran?hg F5tHE w) 27)(05~6 hr)d] 15~35%Y A& HP2Y, carbofurand}
PB H= 3MCo| 237X 27lde Akt AE ooyt 3A2 Folle 2T d fARE 82848 B, 643
Foll&= izl vls) E4do) 20%0)43 F71s5itt. UDP-glucuronosyltransferase(UDPGT) ¥ cytochrome P-450 Z:7)
o) 84842 carbofurans} PB & 3IMCE 2§ 5519L Wl 5ol F 6A177IAE carbofuranthe] Eodo] Hls] &
@0l 26~28) ol Eyth olie AN PB % 3MCY £} ols F4TAE FESFEEZHN carbofurand)
EQ02REH FHE BHEF Ao wohdrh(199d 89 309 A 1999 99 309 42)
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ok wAB GANE Wl B4 whag vq 0 IS 3V ) Adld oSS B5 w= 2
x}zﬂi} el @iqﬂgw -?él—‘l%l A4S NEags  WOE ATFY F A A9 AEL2 carbofuran
235 A 95 BAZ o8 4% 3, 087 g5z Al 0%oleu, carbofuran 7} PB ®E&= 3-MC
& 5o o8 Tt wigses S wug g ey FETON A 10% AEIUL B PB = IMOL
Aol Ago Q3 FUZE, aglu 2oz o9 carbofuran®] A4S IAA AZAE &3t USS A

B A4l QoM FF 5 A%l gar F4H Q8 & A

Srene) B& AFoh gEd R aPeldE PB EE 3MOL o9
TE, BE GFEE 5o %43 iAbouDonia  Crbofurans] Ao A SHE AUATIE D S
= 1979 LlChtenste E, 1979)0] o3 A02HN 5ok g FAA FHoA FHa] Yot olgS dF &

FAgoRRE A%g uadl A @Fe oy qo T FVOR ATTAD F A9 3 7H) aagyel o
ZA

o, Fofe] SE(Taylor 5, 1965), TAHSEA phenobar- A FEF glycogen FFWSE 2ASIAH:
bital sodium(PB)#} 3-methylcholanthrene(3MC)o] A& % al ulo
= =

AZET 9, 19975t AEzHe eyl &, 1997)e) Az 2 S
2= 3 So] Be AT} AZo] ok ZEHRS

B 54E ARAND 5 e A5A e 9 a7 NE 5%
o] AR olr}. 2 A A8E APTEE NFHIAFTEANTE
EHEEY H5RAES 29 cytosold} microsomeo]  $)oNAM WA AHGE 80~100g 9] SPF Albino Rat(3-d
]

®ol glEul, 53] glutathione S-transferase, UDP-  Sprague DawleyA)S T3t 257 ¢3A71 H 190+
glucuronosyltransferase, cytochrome P-450 &4 Fo] 10 go] AFE 7K FAUS sl 2FE FPs5ick
O|FR(FMAE)Y AZA F2 Bl FaBolgtm 3 <8 A ARREE BEIT, §kE H5~60% FE= ¢
TEHoR HYS A R FANA FULH
A Holsh BE APAE rat§ AR(NBRAB)SH 14 FRF
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AlE FUA AFA| carbofuran(TXe: P9.9%)> R
HollA e Wekow, phenobarbital sodium{5-ethyl-5-
phenyl - 24,6 (1H, 3H, 5H) pyrimidinetrione monosodium
salt, °%:97.5%]7} 3 - methylcholanthrene( 2 - dihydro -3-
methyl-ben(jlaceanthrylene, =%:99%)+% Sigma Chemical
Co.(St. Louis, MO, US.A)ollA T3k

Bovine serum albumin(BSA), acetylthiocholine iodide
(AThCh), butyrylthiocholine iodide (BuThCh), 5,5-dithio-
bis(2-nitrobenzoic acid):DINB, glutathione reduced, 1-
chloro-2,4-dinitrobenzene(CDNB), ethylenediamine tetra-
acetic acid(EDTA), glucose-6-phosphate(G-6-P), nicotina-
mide adenine dinucleotide reduced form(NADH), nicoti-
namide adenine dinucleotide phosphate reduced form
(NADPH), nicotinamide adenine dinucleotide phosphate
(NADP), cytochrome C, glycogen, glucose-6-phosphate
dehydrogenase(G6-P-DG), flavin adenine dinucleotide
(FAD), uridine diphophoglucuronic acid(UDPGA), sod-
ium deoxycholate, trichloroacetic acid(TCA) 32 Sigma
Chemical Co.(St. Louis, Mo, US.A)olA, KEDTA, p-
nitrophenol % coomassie brilliant blue G250 52 Fluka
Chemika AG.(Buchs, Switzerland)ell4] p-nitroanisole>
Aldrich Chemical Co.(Milwaukee, US.A)ol|A]|, sodium
hydrosulfite®} potassium ferrocyanide+= Junsei Chemical
Co.(Tokyo, Japan)eljA, CO gas(grade : ultra high purity)
& Air Products and Chemicals, INC.(Allentown, PA
18195, US.A)olA, bis-MSB {p- Bis - (2 - methylstyryl)
benzene}= Beckman(USA)e|4, Z18]x 7]e} Aok A
7} FAEe K i o B e e L A P R
pH meter(Fisher Accumet®, US.A), homogenizer(IKA
ultra turrax T-25, Japan), centrifuge(Du Pont sorvall
RG5C, USA), ultracentrifuge(Hitachi 70P-70, Japan),
UV/Vis  spectrophotometer(Varian DMS-200, Australia),
shaking water bath(Dongyang 2650, Korea), rat cage
(Dacjong DJ-102, Korea), operating table(Daejong DJ-
2412, Korea)-& AHE-319iTh
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In vivo EA2849) VA= carbofurans} PB 2 3-MC
o 4%

Carbofuran[0, 38 mg/ke(LDx)]& ZA7F3t1 308 3
ol7]e] PB EE 3MCO, 60 ng/kg® 22 ATEA
o 3 ¥ HE AIZPE05, 1, 3, 6, 12, 24, 48, %

J 2
LA

AHZ F3ld H2AB~4T)Hol AR vl gl A
chloroform©.2 vw}A|IZ] ¥ F o] njg]e} EHE Hi|st
of ¥, g, 7+& A&, 74 7]**% FAE FE3}
284S FF86t. 99ld AL Bradford(1976)
o &3t FPect
Acetylcholinesterase(AChE) @4 : AChES] §4&AL
Ellman 5(1961)e] W¥ol &3t sk F9] o 1
gol 4TS 0IM QAIES 93 8a(pH 74) 10 mE 7}
3}o] glass homogenizer2 307t w3l - FASIANA 2%
T2 o33k homogenateE 15000 rpmellA] 2087 ¢
AR dAAE gadoem AR BHEFHL
01 M QAES 9 Qﬂ(pH 74) 25 miE EA 05
mee} A AlFge] @i FRA(B7T) 33 wheA
00IM DINB &<} 100 14} 04M MgCl < 100 st
7¥3led cuvetteo] £7]3 spectrophotometero] A 34
g3k 71A=HR 33 FH5 ¥ 0.075M AThCh
20 wWE vFFAIZ 71ste] cuvette TS Zol
& ¥ 412 nm°ﬂ}\1 67t FRE WaE
qom, g2 A& the Yl o A=

4
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% inhibition = X 100

(A 2T 5434, B: AT g284)
Butyrylcholinesterase(BuChE) &4) : BuChE #4454
& AbouDonia 5(1979)¢] wWiel| F3te] FsHTh
Heparin©2 A2l Agae] ga4g A3, 34THA 15
27h AAAZ) F 3000 rpmoilA] 1587 ARG A4
Aol ¥ Rejste] 4T WA BEEN B4
ANl AHEST BASHE 4 mM s buffer(pH
74) 25 m2 H2 05 mieh B AP WL T2

A(B7C) 3837 wHgAlZl ¥ 00IM DINB &4 100 p0t
04M Mgl £ 100 mE cuvetteo] 715t
spectrophotometer®] §4-& ZA3th 71224 0.02M

BuThCh €9 20 W& v|FF AR 7}k cuvette F
A& Hof 20x7+ E50 & F 412 nmollX 683 FF
= g SASAT

Glutathione S-transferase(GS'I) %’3‘ Ao 1 g&
01 M QAeksd(pH 742 AL F 4T2 ¥2d de
g 489 10 mE Fo] glass homogenizer2 30%7t
ol - #2438A7] homogenateE 2% 7HAZ  ]3}31o]
10,000 xgell A 2087 AAEeF A S ThA] 105000
XgZ 60E YRS GAAE AiHeE
aryltransferase 84S ZA3Th Aryltransferase(CDNB
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conjugation) #4542 Habig 5(1974)9] Whie] Fa}od
15 mM glutathione 1 m¢, 0.IM QAIEF 93 &d(pH
74) 15 m, &2 05 mE A@H] Wi F2B7C)d
A 1R 8HSAIZL 3 150 mM CDNB £ 20 (& 7)3}
3, cuvette 5748 o} 1037 E59 & & 34 nm
olA 587 30x Aoz FHE WalE A48
Microsome 9] Z=A] : 2243 ~4°C)°ﬂ*1 Ao 2 g2
z‘H%]?‘s}oq Donald 5(1989)¢] W& wdlste] zAskgrh
Z, 7+& 1 mM EDTA7} fghrﬂ 115% K g0z A
e ok o] 89 20 mE Yo} glass homogenizers
AN A o] FHAL olF 7HAIE ol gsl ofuE &
10,000xgoljA 10#3F AAREFd 4 AL b 105,000
XgollA 13t Et YA E-2)3le] microsomal pelletS A
At} Microsomal pellet® 1 mM EDTA$} 20% glycerol
o] ¥fd 0IM W $ELA(pH 74) 10 mE o] &3l
glass homogenizer2 TAZA|A Thdoz A3
UDP-glucuronosyltransferase(UDPGT) &4 : UDPGT
FJ5A2 Koivusaari((1983)9] WHoll Fslo] 3315
ot Ao microsomal fraction 05 m¢(10 mg/mf), 20
mM KGEDTA7} &3¢ 45 mM UDPGA 05 m{, 05M
potassium phosphate buffer(pH 7.4) 1 m¢, 10 mM MgCl,
05 m¢} 045 mM p-nitrophenol 05 m¢E P31 20837+ A
BT ZB7C)ANA wkeAz &, 3% TCA &4 05 me
2 WS FAAFIA o37]e] 5N NaOH 1 meE 718t &
400 nmollA FFE WsE AL
Cytochrome P-4508 4:719] &4 : 3 79 cytochrome
P450 faAlel mxE d%E &b 98l Omurast
Sato(1964)] el F3le] cytochrome P4509] g,
cytochrome bse] 35, NADPH cytochrome P-450
reductase®] A 2 total heme ko] wizlE zA}SlY
t}. Cytochrome P4509] 3t Z4.& dhwlg FHado] 05
mg/mZt HA 01 M Q4 $F8dpH 74Ho=
microsome2 HHAZ] ¥ gl 3 E cuvetteo] WL
10 mg9} sodium hydrosulfiteE 7}sle] EgseAe) &
FEE ARASAY 1 F AE cuvetted] CO gasE
2027 A0S £ Yol A oS 450 nm9Jr 4%
nmol| X FHEE FAG T 10 Ao|E Fato AL A
AFatitt. Cytochrome bs2) J ‘:T— A2 01IM Q14 9175-
B-H(pH 74)9 ﬁi‘é}lx]z_ micr _‘%}°“ 3 {05 mg/

l

mnd)E cuvetteo] WL -5’:%‘%‘574];-_ GAZAR O AR
cuvetteoﬂ -7:41 FE7) 02 mMo] Q_J__' NADH @7@3

gol & HL thg 1% Fo 424 nm} 409 nmolA &3
3 FAE 2olE T RS Alsiith. NADPH
cytochrome P450 reductase %f‘* =30 1M 214 9=
A (pH 74)9) =<2 0125 mM cytochrome C &4 1 g
9} 15 mM KCN €9 0.2 m¢, microsomal el 01 mé(5

ng/ml)E FFFET cuvetted] ¥ A 89} 7F cuvette
8 F Ru7t 47 24 s} 25 m27} HA 45898 7}
3t U2 parafilmo 2 B35l 37C2) 327]0A 3::71}
HREAATE I ¥ AJE cuvetteo] FUZ Lol =
¢] 10 mM NADPH €9 0.1 m¢E 7}3}ed 550 nmol|A] 30
Z ZHA0R 5% ¥t §4EE ZA3I% Total heme
whild 3R 0IM QA SE8l(pH 74)¢ = 3
né®] microsomal FHEFR05 mg/ml)e wHAL 1%
sodium deoxycholate:‘:i LA A o] 24 1 mE ANEY
7]% cuvetteol] 211, Z+ cuvette] 05N NaOH & 01
mw, 25 % pyridine 8 05 mE 7}8le]  EFFTA 9
FHERA 1¥ F A& cuvetted= 10 mg sodium
hydrosulfite® Z8]3 7]F cuvettedl= 125 mM
potassium ferrocyanide 8 10 & 2z} Yol 2 &
UHE 557 nm¢} 575 nmef|X AT FIT ApolE T3
FFE ALYkt

Glycogen®] A% : Glycogen2 Murty9} Devi(1982)2]
e FE5le] Feol 7+ 100 mgS 30% KOH 49 1 mid

il BE FEA 2087 &34 9 12000 rpme
2 208 9429 3 4SS weEln AHES 06N
H:SO, 1 me2 Ag3ist & 05N NaOH $8&98 o)
pH 700] =4 2337t 2389 4L FHTZ F 5
m7} HEE L3190 ofr]o anthrone A|9Hanthrone
02 g& 24N HS0, 1 2o =91 8H)g 7he}ed]
vortexingA|7] oh3 2o &7 1083 WA A%
e 20 Yol FYAA 620 nmol|lM FHEE A3

At
& o @

In vivo 84840 A= carbofuran, PB ¥ 3-MC9]
Y

FRoF G484 : X 1A R uie} 2o
AChE 100.461-6.47, BuChE 5514251, GST 96.671+6.25,
UDPGT 0.79£0.08, cytochrome P-450 0.82:£0.09, cytoch-
rome bs 0.6210.07, NADPH cytochrome P450 reductase
0.94:+0.06, total heme 0.44-+0.11(nmol/mgprotein/min)o]
Atk ol FAS FAXE Wangst Murphy(1982)2]
ACHE 952, Habig 5(1974)2] GST 8301, Rao 5(1984)¢]
UDPGT 083+0483} Alvares %—(1973)4 cytochrome
P450 0.73+0.02(nmol/mgprotein/min)oF= Blggl 3
olitt.

AChE &4 : Carbofuran®} PB ¥ 3-MCO| 235
o] w2 AChE Foig/de] A4 dske 39 1o v
o nle} k. PB u 3MCYF T3 Ao gz
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Table 1. Enzyme activities of AChE, BuChE, GST,

UDPGT and cytochrome P450 in rats
untreated
Specific activi

Enzymes (nmﬁe:]ng proteint;min)
AChE 10046 +6.47
BuChE 55141251
GsT 9%.67£6.25
UDPGT 0.79+0.08
Cytochrome P-450 0.82+0.09
Cytochrome bs 0.62+0.07
NADPH Cytochrome 0.94+0.06
P-450 reductase
Total heme 044x011

" Mean of triplicate + SE.

2o W8 B2840] A Z7HEH0 carbofurangHe
Soigt AGTIN FAHL 270 B8 248
3AZE ol oF W% 7AX) AsjHeH, o)F AN3 3
2oL 8A7 ZAHNE 0% ofd HaRe Ao
Epdth. Carbofurans} PB ZFolZe Fol 0% F o
65%71A BAo| ALY OlFHEE WME SER
B0l HEE) Fol UNT Folb FEIZT WS
4848 Jehith a8)al carbofuran + 3-MC Fo#
& ol 0P Fo| o @% RS Rolt We &

Acetylcholinesterase activity (% of the control)

x
/! —{T—— Carbofuran 3.3mg/kg and P3 80mgiky
R ~—~B—— P8 60mgkz
0 '3&' =+=-O=--~  Carbofuran 3.3mg’ks and 3-MC 60mgkg
;
*/ —-@mmmm 3.MC 60mg/kg
fi ," ---%---  Carbofuran 3.8mg/kg
%
255 T T T

0 12 23 36 4‘8 6‘0 7‘2 SI—‘ 96
Time after administration(hr)

Fig. 1. Effect of combination treatment of insecticide
‘carbofuran, phenobarbital sodium(PB) and 3-
methylchlanthrene(3-MC) on activity of acetyl-
cholinesterase in rat.

T2 848 3E3o 1247 Foe dzTe] g% &
AR 1 3EEErt PB Fojgrrt @it oy
Ae FHpolEAl AFAE {7]QAIS 2ol AChEQ]
A& Aot acetylcholineo] ZFAHA Fo2H A}
A7tk B.3(Chattopadhyay 5, 1986)9F frAleSl L,
carbofuran} PB  EE  3MCY ZFFFAME
carbofuran?te] G| oA Uehd AChE Azd do]
et gkt ool A3t PB 2 3MCE Fo| Fof
e W AChES] &Xo] ozl vzl A3 37132
carbofurans} PB T+ 3MC 2592 carbofuranyt %
o3t Age] wd Kagyol B3 JEEEE wWE A
o2 Ho}l PB ¢ 3MCY &7} carbofuran A ejA] e}
e AChE 5484 Asdds oo A4 7Pke &
28] ALEA gkt AZEn

BuChE 4] : Carbofurany} PB ®= 3-MC9 =354
of me BuChE Atjgdel ZA4 AsiE usinw
Carbofuran %] ¥ PB U} 3MCE ol Feigt A3
He BEo dzzd v G240 2A FAEe
'} carbofuranthe Foigh APTINE 2715E 343
728 1A Fole o 60%71Xe AshE wokon
1% MAE HEAAAR BAAE 915 FEER
okolr). CarbofurantPB$} carbofurant3-MC ool 7
o= RE R 0% Fol of 50%) HaE YA
g e ST P HEde] 647 Fole U
Fo) 52847 §A81910. Carbofuran BT oITolA]

200

:

::4

Butyrylcholinesterase activity (% of the control)

x° - =0 Carboiuran 3.8mg/kg and PB 60mgikg
,*/ e PB 60mg/kg
so<l -
fi*: ----Q----  Carboiuran 3.8mg/kg and 3-MC 60mgrkg
-=@----  3-MC 60mg/kg
-~ -¥--- Carbofurn 3.8mg/kg
0= T T T T T T T 1
0 2 24 36 48 60 2 84 96

Time after administration(hr)

Fig. 2. Effect of combination treatment of insecticide
carbofuran, phenobarbital sodium(PB) and 3-
methylchlanthrene(3-MC) on activity of buty-
rylcholinesterase in rat.



%A Carbofuranz} Phenobarbital Sodium % 3-Methylcholanthreneo] 7] ¢] TA8Ad v)x|&= o3 31

BuChE®] 7-9- AChE B} g484 Asigesl Falgiz
S EAIZE wgl=t), o|& carbofuran®] EA-& BuChE
HTh AChES] o W7slths Loewenstein S(1999)2] 1
319F AXFe B Frk

GST &4 : Carbofurany} PB T& 3-MC7F #9) GST
B4el TlAE 9% ZAG Ao 2Y 2% 2k DB
% 3MCE Foid APTN CSTRAS 2o )3
2 #7901} carbofuran®he Feld AL
B4 F43) EolA 1A F 5% Ashg wskon,
°1F 243R0| el APAUG. 12} carbofuran

TS RX] FA % GSTRA T glutathione?] 357}
Frdte] olERe Ho] #e] = Moron %
(1979)e] AAzer dAstn ek wbA carbofuran

odlN BAY SV B2 JEEESL BE RAoR Mo}
GSTE&49| = PB 2 3-MCe] 3o githa Alzgich

UDPGT &4 : Carbofuran®} PB i 3-MCe Z3=
ofo] W UDPGT &4 ZAAH Wshe 19 394 1
= upel 2o PBY 3IMCRES Ed

UDPGT &4& 343 S7159 347

L

AT A

g
F Had] =gs}

1751

@
125 ¢
52}

BN -

""‘“:':“gt,:.;:-«: ~~~~~~~~~~~

Glutathione S-transferase aetivity (% of the controb)

o Ty
*' —{— Carbofuran 3 3mg/kg and P8 60megikg
s ~emGe P8 60mg/kg
541 ~+=-Qeee- Carbofuran 3 8mg/kg 2nd 3-MC 60mgkg
-=--8----  3-MC 60mgikg

~--%--- Carbofuran 33mg/kg

* é Il'l 2'4 3‘6 4‘8 5\0 7[2 8‘4 9‘6
Time after administration(hr)

Fig. 3. Effect of combination treatment of insecticide
carbofuran, phenobarbital sodium(PB) and 3-
methylchlanthrene(3-MC) on activity of gluta-
thione S-transferase in rat.

[=]

o tjz79] 18~2u0| 3L, carbofuran?he Foi3t A3
Tolxe] UDPGT 842 M3 F71ste 1247 § 3
a9 =gt gjzTe] 18¥olle)k. 39, carbofurany}
PB X 3MCE 23598 AYTAME carbofurand
9=Eq 8 wgrot UDPGT &40] g% Zvlsld &
o] 6A17F F 26~28d]0] ZetRu 53] S aHs} AR
aA Jehge 2700 343 IV AME 94
o7 Bz e RAh o9 e A¥e 3 %
(19%)o] ofFel thdled A|F& carbofurany} PB
3MCe] 23547 UDPGT &4& fxsisiths As}
FAFISlT, Bock E(1984)0] #Hol A3 PBY 3MCr}
UDPGT] 84& §5A7]1, 58 UDPGIV} o|&43}
ghg-slo] thaFst Fejo) isomersS AL olE8AM A
sto] BaAzivks Axtel X5t Yk

Cytochrome P450 &4-A°] &4 : Carbofurany} PB
EE 3MCY 2354 wE cytochrome P450F 479
A Eske a9 4,5 6 B 79 el i} Zrh
PB % 3MC ©5FoFe] A9 cytochrome P-450(=13
4), cytochrome bs(21¥ 5), NADPH cytochrome P-450
reductase(Z1% 6), total heme(2¥ 7) ZF 308HE 64
A g R B4F7HE Boltt o] F MM #a
staet, o] PB70 mg/ke) B 3IMC(S5 mg/kg)E Fol
75154} 31S 0 cytochrome P450F A A9 4] 27}
AT Alvares (1973)0l o8 Al@ARS} FARIH T

Cabofuran®g ¥l YFIE PIFAE cyto-

6001
500 Q
—{3—  Carbotyran J.8mykyg
and PB 60mg/kg
w8 PB 60mgrkg
400 + 2
=-=+Q---- Carbofuran 3.8mgkg
and 3-MC 60mg/kg
swood f .‘b ——-—-  3.MC 60mg/kg

Carbofuran 3.8mykg

UDP-glucuronosyltransferase activity (% of the control)

(I) 12 24 3‘6 48 60 72 84 96
Time after administration(hr)

Fig. 4. Effect of combination treatment of insecticide
carbofuran, phenobarbital sodium(PB) and 3-
methylchlanthrene(3-MC) on activity of UDP-
glucuronosyltransterase in rat.
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chrome P-450%3Fo] X X3] F713l7] Al&ksle] 3A17ko) ol
TESF st 116, 1247 1eMje] 2718 Ro)
ol 2§ Ao "oAE #4e Uiy 4),
cytochrome bs & Z7)o mw]d F71E ROyt 6
AZbel 1.5819) F7FE Bl § AME] Yolxcad
5).

3501

300 -

—L——  Carbofuran 3 8mgrkg
and PB 60mgrkg

B PB 60mykg

+-++Q---- Carbofuran 3.8mykg
2504 L and 3-MC 60mgrkg

----@—--  3-MC 60mg/kg

wd TN ¥ Carbofuran 3.8mg/kg

Cytochrome P-450 content (% of the control)

50 T T T T T T T 1
0 12 24 36 48 &0 72 84 96

Time after administration(hr)

Fig. 5. Effect of combination treatment of insecticide
carbofuran, phenobarbital sodium(PB) and 3-
methylchlanthrene(3-MC) on cytochrome P-450
content in rat.

NADPH cytochrome P-450 reductase®] %90 <A
Fol 307 FRE FA% F7HE 2o 6A7HA] 12~25
wo] BHEF7EE YEhd olF ZAs] AlRtete] 24A)7H
Tl FRATETD 4t 5L A4S FAEIEHaE
6). Total heme 29| 3¢ UAFAF AR 10~
15%9] g Holu7l 3ARRE F7lekr] Al&ete] 6
ARHEE] 12X)7F Afolo] 110~150%2] 357+ vehd
o}F A3 wolxle ZFEE UehitHad 7).

o]de] Aol A carbofuran NADPH cytochrome
P-450 reductase®] 84& 2A $7HA17]E 5 cytochrome
PA0EAAY] FAFHE FEAZDE BEY 5 A%E
t o] Omura F(1983)¢] Q7RIS vjus] HH o
7 Bele] cytochrome P450 EAAZ FAHo g
microsomal  monooxygenase  systemoljA]  NADPHu
NADH=ZHE g #Ho|AA NADPH cytochrome
D450 reductased] B4 FANZTE Aet AAPE
& & gtk

Carbofuran®tg Foig AFPTolA vehd cytochrome
PA0E Al WSE Ao BEs BE dAFd

F 30%FH 3717 AlFst 6A17E~124)2kdel] 1.5~
25419 HUlZIEe 2 F JAE RolX| e A& #
28+ IR, ol o2 carbofurane] H=S 9
8 AA H55HE Ad cytochrome P-450 FAA7} &

3509

300 ?
—{—— Carbofuran 3.3mgikg
and PB 60mgrkg
250 @ PB 60mg/kg
(:) =-++O-=--  Carbofuran 3.8mgikg

and 3-MC 60mgkg

2004 :
--==@----  3.MC 60mg’kg

------ \ Carbofuran 3.8mgkg
150 :

Cytochrome by conient (% of the control)

50—~ T T T T T T T d
0 12 21 36 EN) 60 72 84 96

Time after administration(hr)

Fig. 6. Effect of combination treatment of insecticide
carbofuran, phenobarbital sodium(PB) and 3-
methylchlanthrene(3-MC) on cytochrome bs co-
ntent in rat.
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Fig. 7. Effect of combination treatment of insecticide
carbofuran, phenobarbital sodium(PB) and 3-
methylchlanthrene(3-MC) on activity of NAD-
PH cytochrome P-450 reductase in rat.
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Fig. 8. Effect of combination treatment of insecticide
carbofuran, phenobarbital sodium(PB) and 3-
methylchlanthrene(3-MC) on total heme con-
tent in rat.
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Fig. 9. Effect of combination treatment of insecticide
carbofuran, phenobarbital sodium(PB) and 3-
methylchlanthrene(3-MC) on glycogen content
in rat.
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Effect of Insecticide Carbofuran and Phenobarbital Sodium and 3-Methylcholanthrene on Activity of Enzyme in
Rat

YoSup Rim and SeongSoo Han'(Department of Agricultural Chemistry, College of Agriculture, Sunchon National
University, Chonnam 540-070, Korea, 'Department of Agricultural Chemistry, College of Life Science and Natural Resources,
Wonkwang University, Tksan 570-749, Kores)

Abstract : Effect of insecticide carbofuran and phenobarbital sodium(PB) or 3-methylcholanthrene(3-MC), they were
orally administered by the chemicals, alone or in combination, on activities of several enzymes in rats were
investigated. In in vivo test for the effect of this chemicals on activity of enzyme in rat, activities of
acetylcholinesterase(AChE) and butyrylcholinesterase(BuChE) were inhibited by 20~70% for 48 hrs after the oral
administration of carbofuran alone of 3.8mg/kg whereas those were lowered at the beginning, but recovered to the
control level after 24 hrs, in case of the mixed administration of carbofurantPB or carbofurant3-MC. The activity
of glutathione S-transferase(GST) was inhibited by more than 15 to 35% for an early period of 0.5 to 6 hrs, in the
case of the administration of carbofuran alone, whereas that was slightly inhibited at the beginning, recovered
almost to the control level after 3 hrs, and raised by more than 20% above the control after 6 hrs, in case of the
mixed administration of carbofuran+PB or carbofuran+3-MC. When carbofuran was administered along with PB or
3-MC, the activities of UDP-glucuronosyltransferase (UDPGI) and cytochrome P450 were more than 26 to 2.8
times higher than that in the case of the administration of carbofuran alone for 6 hrs. These results suggest that a
simultaneous application of carbofuran and PB or 3-MC is critical for the enhancentment of activity of GSI,
UDPGT and cytochrome P-450 and the protection of rat from carbofuran toxicity.
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