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ABSTRACT

Effects of (& )-camphor on liver cytochrome P450 enzymes were investigated in male ICR mice. Mice were
treated intraperitoneally with 0, 200, 400 and 800 mg/kg of (= )-camphor in corn oil for 3 consecutive days.
Twenty four hr after the final treatment, the animals were subjected to necropsy. The activities of serum aspar-
tate aminotransferase and serum alanine aminotransferase were slightly changed by the treatment with (£)-
camphor at the doses used. Administration of (= )~camphor to mice significantly induced the hepatic activities
of pentoxyresorufin O—depentylase and benzyloxyresorufin O-debenzylase and weakly induced ethoxyresoru-
fin O-deethylase in dose-dependent manners. The present results suggested that (£ )—camphor might act as a
relatively specific inducer of hepatic cytochrome P450 2B in male ICR mice.
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(£)-Camphor:= Cinnamomum camphor R Dry-
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&2l ul7} gle}(De-Oliveira et al., 1997). 8+3, =}
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sorufin O-depentylase (PROD), benzyloxyresorufin
O-debenzylase (BROD), p—nitrophenol hydroxylase
(PNPH) @ erythromycin N-demethylase (ERDM)
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(£ )-Camphor, ethoxyresorufin, methoxyresorufin,
pentoxyresorufin, benzyloxyresorufin, p—nitrophenol,
erythromycin, glucose 6—phosphate, glucose 6—pho-
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Table 1A= mpg-Aef (+)-camphorZ 0, 200,
400 2 800 mg/kg EyRolsh 39 A, 7&%&
b wokel A3, 2h
A=A ok 7)\—5
(& )-camphore] 2
g dur=AL gl Aoz AdEH

Fig. 16| A+ (&)-camphor §o{7} 33 AST &
ALT 8ol n[A]&= J8kg A3t 2345 vepd
Ach. A AST 42 A% FHu gl &7t
ste] BAA foldE E‘-°]7] sgd ot HEAd A
E2H ASTHH 78 X222 4zl ALT 84

I+

Table 1. Effects of (+)~-camphor on body and liver weight
and liver protein in male ICR mice

Camphor . Protein
(mg/kg) Body (g) Liver(g) (mg/g liver)
Vehicle 319+£1.0  2.138%+0.125 9.1+04

200 320+£04 1950+0.045 104205
400 323405  2.140+0.085  10.1+0.1
800 33.0+£1.2 2.087+£0.073 10.2%0.2

Male ICR mice were treated intraperitoneally with (=% )-camphor
in corn oil at 0, 200, 400 and 800 mg/kg for 3 consecutive days.
Twenty four hr after the last treatment, all animals were subjected
to necropsy. Each value represents mean + S.E. of four or five
animals.
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Fig. 1. Effects of (& )~camphor on serum AST (A) and ALT
(B) activities in male ICR mice. Animals were treat-
ed intraperitoneally with 0, 200, 400 and 800 mg/kg
of (+)-camphor for 3 days. The blood was collect-
ed 24 hr after the last treatment. Each bar represents
the mean activity + S.E. of four or five animals. An
asterisk indicates the value significantly different
from the vehicle control at P<0.05 (*).
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Fig. 2. Effects of (£)-camphor on EROD activity in liver
S-9 fractions. Male ICR mice were treated intra-
peritoneally with 0, 200, 400 and 800 mg/kg of (+)
—camphor for 3 consecutive days. Twenty four hr
after the last treatment, all animals were subjected to
necropsy. Each bar represents mean activity *+ S.E.
of four or five animals. The asterisk indicates the
value significantly different from the vehicle control
at P<0.05 (*).
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Fig. 3. Effects of (+)-camphor on MROD activity in liver
S$-9 fractions. Male ICR mice were treated intra-
peritoneally with 0, 200, 400 and 800 mg/kg of (+)
—camphor for 3 consecutive days. Twenty four hr
after the last treatment, all animals were subjected to
necropsy. Each bar represents mean activity = S.E.
of four or five animals.
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Fig. 4. Effects of (+)-camphor on BROD (A) and PROD
(B) activities in liver S~9 fractions. Male ICR mice
were treated intraperitoneally with 0, 200, 400 and
800 mg/kg of (+)-camphor for 3 consecutive days.
Twenty four hr after the last treatment, all animals
were subjected to necropsy. Each bar represents me-
an activity + S.E. of four or five animals. The aste-
risk indicates the value significantly different from
the vehicle control at P<0.05 (*) or P<0.01 (*%).
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Fig. 5. Effects of (X)-camphor on PNPH activity in liver
S-9 fractions. Male ICR mice were treated intra-
peritoneally with 0, 200, 400 and 800 mg/kg of (£)
~camphor for 3 consecutive days. Twenty four hr
after the last treatment, all animals were subjected to
necropsy. Each bar represents mean activity + S.E.
of four or five animals. The asterisk indicates the
value significantly different from the vehicle control
at P<0.05 (*).
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Fig. 6. Effects of (&)-camphor on ERDM activity in liver
S-9 fractions. Male ICR mice were treated intra-
peritoneally with 0, 200, 400 and 800 mg/kg of (+)
—camphor for 3 consecutive days. Twenty four hr
after the last treatment, all animals were subjected to
necropsy. Each bar represents mean activity + S.E.
of four or five animals.
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AP P450 EATS AES ¥IET 74%@ 7192
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= gl F e 4do] 9)o}(Guengerich and Shimada,
1991). o], P450 & & =4 4 sl BAS
o zszﬂi 33y =A) 9 Z7rdx g o A}
243} o] AR B4 AAE in vivo Al
g Esled wddt 4 9lvh(Jeong, 2001). wEhA
2 AFME SAQATA P40 B AR &
% 4 9l 2AE AMsr] 3 A7 4%
©2 (%)-camphor7} P450 W&o u]X]= oJ3kE
U]’—?-fl"""i Algsiadot w24 28] el
7137) $llAM s 2AA AR in vivodllA] F
Qe sarshd Azte] Frto] o] 7] wjFell P450
o] QS F 5 Un Fod LA AFER
o] dwrsAl 9l ZHEA] o RE FAje A3
(+)-Camphore] & in vitro A AZZ Al
B, phenobarbital & Z-Fe]3led P450 2B 'A%
e QlejH oz 45 A1Zl 7} microsomeol| A P450
2B12] Eo]& markerq! PROD #4& $24 3l
A GA 5tk (De-Oliveira, 1997). wkebA, (£)-
camphor7} in vitroo| A P4503} Ats2t8-2 & 4
ALL oF 4 gsiek 2t A=F o]&F invivo
Aol A = (£)-camphorE B]F8 w7}A] terpene
5 B}5sde o, 2 P450E f=3idd
v} (Austin, 1988). 3] (Z)-camphorel] £]3t P450
2B12] €% 7]2h& Northern blotg Esj|A] #<lst
73}, P450 2B1 mRNA2] AR Zalste] vehd
= 7ow WA ch(Banerjee ef al., 1995). 28]
(£)-camphor® £ QAFolM A3 FofgF3
$-AF8E 300 mg/kge] &Fo g 209 B AT5F
8k 790l P450 1A A= Al-E B.o]: aryl hydro-
carbon hydroxylase §4 =& st =471 A
o 2 Jehdc} (Banerjee et al., 1995). =3t 7+
Foll A gAkEtA = A W vke] 7]zt F23
oggte 3= 393 gluathione?] ¢fo] 7=
el Al 2748 Zle= B} (&)-camphorZ} &4
AzA AEE 5 Qe 7PsAE AAE F=i5
(Banerjee et al., 1995). o|&A & 7ol SleiM
in vitroo| Al P450 B4)-2 AAstE B2lel AAR
in vivodl| A= P450 A2 243t A7
omz P450 29 zAAe] §AE HAsME in
vitro A BER= in vivo A3 o] BLAel 7oz
Bolny, B QA FoME oleldt o|f W&ol invivo
A s HAdoh =3, AF7AA (£)-
camphorel] Wa AF7t ;A invitro D in

ol ook r_&



December 2002 Oh et al. : (+)-Camphor7} ICR v}-$- A 4

vivo ATt ealFo] Z+E P450 BFEF AT W
e
28hgieh
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)} (Banerjee et al., 1995).
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