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Conjugation of Cyclohexane Metabolite in Liver Damaged Rats

Hyun-Sung Joh' and Chong-Guk Yoon*'

]Department of Oriental Medicine Resources, Asia University, Gyeongsan 712-220, Korea.
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To evaluate an effect of pathological liver damage on the conjugation of cyclohexane metabolites, rats were pretreated
with 50% CCly dissolved in olive oil (0.1 ml/100 g body weight) 10 or 17 times intraperitoneally at intervals of every

other day. On the basis of liver function, the animals pretreated with CCl, 10 times were identified as acutely liver

damaged ones and the animals pretreated with CCly 17 times were identified as severly liver damaged ones. To these

liver damaged animals, cyclohexane (a single dose of 1.56 g/kg body weight, i.p.) was administered at 48 hr after the

last injection of CCly. The rats were sacrificed at 4 or 8 hr after injection of cyclohexane. The cyclohexane metabolites,
cyclohexanol (CH-ol), cyclohexane-1,2-diol (CH-1,2-diol), cyclohexane-1,4-diol (CH-1,4-diol), and their glucuronyl
conjugates and cyclohexanone were detected in the urine of cyclohexane treated rats. The urinary concentration of

cyclohexane metabolites was generally more increased in liver damaged animals than normal ones, and the increasing
rate was higher in CCly 17 times injected rats than 10 times injected ones. And liver damaged rats, especially CCly 17
times treated ones, had an enhanced ability of glucuronyl conjugation to CH-ol analogues compared with normal group.

Futhermore, CH-1,2 and 1,4-diol were all conjugated with glucuronic acid in CCl, 17 times injected animals. On the
other hand, the increasing rate of activities of hepatic cytochrome P450 dependent aniline hydroxylase, alcohol
dehydrogenase and urine diphosphate glucuronyl transferase was higher in 17 times CCly-treated rats compared with
normal and CCl, 10 times injected animals. Taken all together, it is assumed that an increased urinary excretion amount

of cyclohexane metabolites in liver damaged rats might be caused by an increase in the activities of cyclohexane

metabolizing enzymes. And enhanced conjugating ability of CH-ol in liver damaged animals and novel finding of
conjugating form of CH-1,2 and 1,4-diol might be caused by increase in the activity of hepatic diphosphouridine

glucuronyltransferase.
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(parenchymal liver disease) Aol &FE-2] ¥H7]71 AldHc
+ H.IL (Howden et al, 1989)¢} A3t 7b HWl Al &
thate] A gAle] #ojsk= cytochrome P450 (CYP) $Hako]
¥tl= B3 (Brodie et al, 1971; Schoene et al., 1972) 2
HZEAEQ AT F8E TE Aol CYP &9
HEo] gidont Algt 74k Alddli= epoxide hydroxylase
(Guengerich and Turvy, 1991)$} FAD-monooxygenase 4]}
CYP dependent aminopyrine demethylase (Schoene et al., 1972;
Gold and Ziegler, 1973) B AHH #/o] 4 drie B
(Farrell et al,, 1979; Brodie et al., 1981)5°] Ut} Z2]i 43
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HE AT BE CYPY isozymeE 9] B40] BF A
HAE gEthE B (Farell et al, 19795 3tk = ethyl-

morphine demethylase 442 A4S UM o™, B £0]
CYP T 2CF2 1HA& Ao 23|89 S7Hgg #Eaglc
(Hasumura et al, 1974; Guengerich and Turvy, 1991). 2t
NADPH-CYP reductase /3] A3t 2Ha3 Ao A5
Lrehdo] Schoene & (1972)°ll 2ldte] HRH. e
% AR Al = ZkRACA CYP ol TAHAT Me-
Pherson et al., 1982). 223 CYP X|&} oW oFEUALE A
Ak oFee] Akl ZFAast ke oFE A&
2AZE ulshA g CYP o] 9] W)t
AAFA = etk 1T (Farell et al, 1979). T3
& Ame W k2] W) FEdiAbEA: B9
ZA YA vk §U) (Davies et al, 1973). o]
£ A% dAeRE AHT A9 A (biopsy) A
E7F 2 AA9) 848 vrdsiAe =T (Farrell et al,
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=222 phase 19 oxygenation B9k o}L]2} phase 119] &
kgl 4t s BT O
72 xenobiotics®] ¥l A A glucuronide E3HeHE-o
=9 ZFA 3o 3FS dbA] or=rlal dlko) (Shull et al,,
1976; Kraus et al, 1978). ©]¢} 2& AMEL bilirubin E3HHS
o) 119 N DPWF kA FFE WA T Ba
(Black and Billing, 1969; Motoyama, 1979)°ll 2j&f R¥rzlE o},
v Algk 73S gkl 9lel A glucuronide EFHHHE
o] o]FofX|R] &=tz XL (Hoyumpa and Schenker, 1991)
T gt ol FHES FH B u, &) 2ol o
AR olEAL T Bt EAGAMF ) THISHA
LERE o = Qlrh

34 cyclohexane (CH)2 718w =4 7k ohzt A4
A2E del AgEn gl ABEe SeEels 718
Aol S7+4AE 2 (Ellenhom and Barceloux, 1988) 2% <&
A ok cHZF Ao F2 A $7% (Longacre, 1987), 217
(Bemard et al., 1989) X A7 A (Naskali et al., 1994)2] ol
of tlEo] FFo FFHh3
1998) 2 #HEAE FLAIITAL B3 (Jeon et al, 2000)3}

et

Oxazepam 2 lorazepam 3}

% (Longacre, 1987, Iyadomi et al.,

A W2 49 CHE & 724 oA microsomal CYP
dependent monooxygenase®l ]3] cyclohexanol (CH-o)Z ti
A} (Nordblom and Coon, 1977; Senler et al., 19855 ™ 45+
B-glucuronide FEZ EFF o] 29 Fol| v)d (Treon et al,
1943; Elliott et al., 1959)% 1, L} 2]+ alcohol dehydrogenase
(ADH)¢] Zvlja}gol osir FA4 FUHAIES] cyclohe-
xanone (CH-one)©.2 4H8l=7|%= S+t (Smyth at al., 1969;
James and Waring, 1971; Sakata et al., 1989). B=3 CH-one<]
YH= CH-olZ Agdslo] A& g3 2712 24 siedA
L} 1,2-cyclohexanediol (CH-1,2-diol) &+ 1,4-cyclohexanediol
(CH-1,4-dio])2] HE)Z AW o vfjdET} (Skakata et al.,
1989; Perico et al,, 1999). 22]iL CHS| thataky & A=
CH-ol ¥ CH-oneol| oJ3] A} W} Z42-go] fddria ¢
o} o|ze] CHY A W 54282 CH & o] tirlszt
g EAelH, ol 5382 CHY EF§aHgol dee
Elami=d

ol oy AFAEe] Big T &

ol Ao) 22l S48 § okee) Fhol

2
al

A
, g AR

)
w}2} xenobiotics

3} xenobiotics AR Aol tisiA] o] ATAE T
of Aee =a&e] dido] Hi e dHoln 53] F¢
CH EH/\P‘]":' ¢l CH-ol& A9 Z nl4d-& glucuronide E3iF

Y8 = *P%e‘ ( = 25+1 c, &5 50E5% A 1
FU A & AEe] AMREY, 2¥ TS 7H enf
28 By Fg3iglon, A7)z Bt B3 AL (kAL

[e]

Korea)®] & At glo] Fw=3i3ith

ZF AT 7} eutEly F 97 o2 Bt & AA
At CH 7o 4A17F & AR, A CH Fo
AlZE & A AE, CCly 103] FoF, CClL 103] T8 o5
CH %9 407 3 A AT, CCl, 103] FoJ3 08 CH Fol
8AIZE 3 AH AT, CCl 173] Fo9E, CCl 178] Fog o
CH Fof 4|2k %fi AT, CCly 173 F4% -3 CH Fof
8AIZE 3 AA oz i
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E FEE C B4
A58 5FoZ AF 100 gF 0.1 m% 2 7&?43 10
8] 9@ 173] T3tk CH Fov AF kg? 1.56 g NI
= olive oil32] E AL Bernard & (1989)2] W0l e} A
HEE AA 473 2 8ARE Aol 57 Folsigith
7} 2] 2L olive oiliF T3}t ZF AETFL A X
AZE ARE B9 3 6}"7 sAAZleH, dzay 4 A

=

2%
H2 metabolic cagedl ¥l CHE FoI$ § 4A17H 8~
F & AWE AFAA CH thrlbe 54 AEE AR
ot

3 e E AR

PH Sl B AFAE me AR e 3R e
228 APstol AW} A7 F, 4T U YAFE 2
2 B3jol 72 BRle] 2k o] ol WAL AN
og, e 4F Stk A5 0 UGS Ee)
£ WAL 7PN A F oAAZ ustel 12T ol
dob gl BAHPFE F5E BE AAY B BAE
]

pmel A 1587 4%
transferase (ALT), alkaline phosphatase
24 AR AT

o

ilirubin, creatinine

~—

ALP),

2. 84 N9 =X
HEP 22A L 4CA AHow WEn 1 T Y4B

S A3 5 4922 025 M sucrose NS 71l 4T oA
glass teflon homogenizerZ v}i3te] AN (20%, wivye ®F
E9th o] npFE AL 600 XgollA 10823 Y423t
3 gl wjnjy —r‘rg HAAG T, o] F5HE 10,000 Xg

ol A 2087+ YART sl A& ASAE 105,000 Xgoll A
1/\]7P 147(‘/\]7] T JZF AL ADH, HAFS] microsomal

%2 CYP dependent aniline hydroxylase (CYPdAH), uridine
diphosphate glucuronyltransferase (UDPGT) 4% S4 A=
2 ARSIt

3. B BAE =H
ALT £4-2 Reitman} Frankel (1957)%) el wa} 2
AE kit A]NL ARSIt @4 T G mt & Karmen

(1955) unit= FEABIR oW, ALP &4 Bessey?t Lowry
(1946)2) ol Fato] SAEG o, &= Bessey-Lowry
unitS AHE-3F3ITH

7Fx2 & CYPAAH 4 &AL anilines 7134 & 3l
37CelA 1587F ¥b2X)71 5 F2lEE  p-aminophenol S
phenol AleFo 2 WAMAIA 640 nmoll A SH=E SA s}
Bidlack™} Lowery (1982)2] ol F3le] SA4s1th

JW-

a

o
ox [|r

T aelE xA 24 g FelA i 9 1 mgel
% p-aminophenol®] $&
Ztz22 % ADH 8% 5742 Bergmeyer
(1974)9] "ol w2}t 7128< ethanol¥ Z& A4S NAD'E

g AA® NADHS EF =S 340 nmolA AT

UDPGT €/ Z%2 Dutton? Storey (1962)2] Wl
2} p-nitrophenol@} UDP-glucuronic acid”} UDPGT2] U2
¥k-3-5ted BXH p-nitrophenol B-D-glucuronideE 413 nm 3
oA v AlEke] £338k31

.S
Al

A
o

4. M3 At

R

¥4 F biliubine diazo W-&-& ©]-&-¢ Kingsley &
o Wil 3t FAs3lth
AW 2 83 2 creatinine SAL Jaffe WSS o] &%

Butler (1975)9] #ol wlel A5}

(1953)

5. Malondialdehyde (MDA) &2 =7

7v2A Z MDA & Ohkawa 5 (1979)9] Wi &
sle] SA3I o, vl MDAE *J*éézié}oﬂ
2-thiobarbituric acid®} 718 ¥HSA|A AAE E2L 532 nm
oA EPEE ZH3IITH MDA TS 7h2A) g% nmole

= FEASHIT

27 & e g T (1951)9] el wet

bovine serum albumin EFE —% }J& ko] =A35k5 Tk
5 CHY jARME 5F

Bao & (1997)¢] el st
3] FZ 8l ethyl
acetate X acetonitrile= 7: 32 H]%i 3kl s ALE
skeith CH tiribEe] 4L 4 2 8% A 05 mls
FHall PAEelg AZH (screw cap tube)ol] €3 F&
0.5 ml& 71sted 387F kg F 12,000 rpmol| A 5%—7& l
AMEF Gt FEdS AR vialoll £71 3 vHE FE53 A
ag stk ol )&-@@1 1 p& GColl 73t A8k
ae]3 &¥ F CHY & hRES & ]
mlel B-glucuronidase 2,000 unitE 7}ske} 37°CollA]
=0t incubationdt TFS, EYE W o 2 F&3QIh 7}
A E o) AFe EFEAS GC (Table 1ol FYU3k] v}
2 chromatogram®] WA & o|&slo] 24 ¥ A
) A&t (Fig 1). &% A& F9) creatinine H42
Jaffe W3- ©]-8-8t Butler (1975)9] o] £3}3ir). CH U

Y HN
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Fig. 1. GC-FID chromatogram of standard solution.

AR k2 HHE 8 4 T mgl E, AW2 creatinine
g3 g2 2 JEhITE GCo) #4272 Table 13} ot

o4 AL Student's t-test (Schefler, 1980)F 3} 0™

8o £ 005 °stE ik
Z 2t
1. CCl0ll 98 a4 Y ABEE /%

Ao CCLE 103 2 173] Fog vhg e B2
i3k 32 Table 29 ZTh CCLE 103] 2 173 FoqF
o2 FAggtel HE AFd HFAL 47 o 37% (P<
0.05) 2 88% (P<0.001), ¥ ALT &2 27 144l (P<
0.001) % 538} (P<0.001), 7+22 MDA &g ztz}t oF

(P<0.001) 2 122% (P<0.001) ZL&]32 BA bilirubin
64% 2 291% (P<0.001) 8k Z7H JERITE
ol a ghere) A9 103 FolFe Al ul3) z,}_;a—}
BT BIOY CCly 178] FoAToM = o 30% 79

<0.05) A4E YERIATE 8 CCl, o Sl o2
V-

o ®
e PN N
g

’».G

¥E Y] & ul, k22 MDA & AT
J A FoAA CCl, 173] FoTto] 103 Fold B}

FoI% 272 YRRl

H CjiAt=E

o
A

i rpr

ol ko AL rot i ofx
r

14-diol®} 47} CH thAbaHE
Ak CHY 8 tARESQl 23
CH-ol°] 97% E3H o= H|Adsglon

Table 1. Gas chromatography conditions for the analysis of
cyclohexane metabolites

Items GC
Instrument HP 6890
GC conditions
Column HP-FFAP
Capillary
30 m>0.32 mm (ID)

Temperature Column initial temp.  50C
initial time 3 min
rate 7°C/min
final temp.  200C
final time 5 min

Injector 200C
Detector 250C

Carrier gas He 1.3 ml/min

Air 450 ml/min

Hydrogen 40 mV/min

Type of injection Splitless

Injection volume 1wl

Detecto FID

CH-1,2-diol-2 2.7%, CH-14-diol& 0.3%2] E g5 o] ujid s
vt &\ H|EHPYOSE CH-ol2 33.1%7F A=A om
CH-one& 23.9%, CH-12-diol2 164% —L2]3 CH-14-diol<-
26.6%9] B]EZFF o] LERTh

3. 2H E CH HARMES 5=HE

[Eye)
Table 49} Fig. 2= 4A12F 2 8A)ZHA2] CH-ol, CH-one,
CH-12 2 14-diol®] &% F FER¥ste] 275 Yepd 2

oltt. A AdFET EFlM CH 59 A CHY F



Table 2. Liver damaged animal model induced with CCly

Frequency of CCly injection

Parameters Normal -

10 times 17 times
Liver weight/body weight (%) 2.70£0.25 3.71£0.30™ 5.07+0.26""%"
Homogenate protein” 159123 1434832 112+9.79"9
Serum ALT? 19.142.67 20343679 102341540
Hepatic MDA content” 3.4140.24 5.88:+0.43"" 7.56£0.82""
Serum ALP? 3.70%0.18 7.7840.68"" 15.942.19™7"V
Serum bilirubin” 0.11£0.01 0.1810.03 0.4310.057>"

Each value represents the mean & S.E. of 6 rats. ALT, alanine aminotransferase; MDA, malondialdehyde; ALP, alkaline phosphatase.
Significantly different from the normal group. ”Significantly different from the rats 10 times pretreated with CCly. g ; P<0.05,  ; P<

0.01,™; P<0.001). Units: "mg/g wet. liver, ?Karmen unit/ml of serum, ¥nmoles/g of tissue, “Bessey-Lowry unit/ml, *mg/dl of serum

Table 3. Urinary concentration of CH-ol, CH-one, CH-1,2-diol and CH-1,4-diol during 8 hr in cyclohexane-treated rats

. g/g of creatinine (1107)
Metabolites : -
CH-ol CH-one CH-1,2-diol CH-1,4-diol
Total 69.2 (96.3%) 2.50 ( 0.3%) 25.8 ( 2.9%) 5.00 ( 0.5%)
Conjugate 866 (97.0%) ND 24.1( 2.7%) 2.22( 0.3%)
Unconjugate 3.46 (33.1%) 2.50 (23.9%) 1.72 (16.4%) 2.78 (26.6%)

Each value indicates the concentration of cyclohexane metabolites in pooled urine of each group. ND: not detected

Table 4. Effect of cyclohexane treatment on the urinary concentration of CH-ol. CH-one, CH-1,2-diol and CH-1,4-diol in CCly-pretreated

rats
Frequency CCly of injection
Normal
10 times 17 times
Hours 4 8 4 8 4 8
CH-ol 279.00 869.22 374.21 872.73 881.53 978.15
Total CH-one 1.69 2.50 2.63 3.05 5.07 6.45
CH-1,2-diol 3.36 25.84 6.06 22.16 2570 28.44
CH-1,4-diol N.D 5.0 N.D 2.99 N.D 4.88
CH-ol 277.33 865.76 372.68 871.07 879.74 975.52
Conjugate CH-1,2-diol 3.36 24.12 6.06 20.79 25.70 28.44
CH-1,4-diol ND 22 N.D 1.47 ND 4.88
CH-ol 1.67 346 1.53 1.66 1.79 2.63
. CH-one 1.69 2.50 2.63 3.05 5.07 6.45
Unconjugate .
CH-1,2-diol ND 1.72 N.D 1.37 N.D N.D
CH-1,4-diol N.D 2.78 N.D 1.52 N.D N.D

Each value indicates the concentration of cyclohexane metabolites in pooled urine of each group. Unit: g/g of creatinine, ND: not detected

H orEE A tiF-iol X3EE A o} A
¥ CH-ol& A9 oz widgds & 4 Uk T8la
4xZE o) 9lojA ccl, 103 2 173] BT AT B
o} Z}7F 138 | 324 Ao F7HE Sgith e 8AI%F
A¥AE CCl, 108] Fo7H ANTE tlle EUE Ao
7k §lleyt cal, 178] S A 2 CCly 103] Fof
T 2o} 22t oF 12% 2 13% EA el A3 B
ughA A3k 2k Al A8 EEC CHE Fosto 24 CH
o] 8 thARHEQl 839 CH-ol %71 7 Jebte

)

U ujd &2 AHalds & 4 AT CH-oned] A4S, AA
9] 427 2L 103 B 173 FoJ7|gtel we} zhzt o
56% X 200% Zrlelalon 1 EMES ccl, 173 FoT
o] CClL 103 H AT But EA el g AL
2ol A CH-onet= CCl, 173 Foio] CCl, 103] 2 4
o 1ok A Jepgtom gkl vls) 158% AR dAS
Z7Vstck CH ¥ Al CH-1,2-diol®] A4 2 CCl 103]
9 cql 178 Fo72 257t TREN e 447ke] B9
CCl, 173] FoAT2 AT 2 103] Fol7 B} 242 7.6n)

'

= [

i)
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Fig. 2. Effect of cyclohexane treatment on the urinary total its conjugates concentration in CCly-pretreated rats. Forward column; 4 hr
after injection of cyclohexane, Backward column; 8 hr after injection of cyclohexane. ND, not detected; [, total form; W, conjugated form.

2 428 A= =A JEPton 8AIZke] A CCly 178 F
oA A Z cCl 103] FoAF Brd 242 10% 2 26%
AE = zgEHQR o, ccl 178 Foje] AAE 2 10
3 T 5ot dA3] A4 T CH-1,4-diole] 3%,
AH F o)L CH F9 447 280= AEHA] &%
o8 8AIZF A= CClL 103] Fofol AT 2 Cl,
103] 173] Foio] v)s) &¥ ZF wiAdFo] AU

4. L&Y HESEN CH £ Al 2H F CH HAK=E

o HIXE free fromS] SEHE

!

CH §9o] 2] &% Fo|A CH-ol, CH-one, CH-1,2 & 14-
diol free form2] 49 % Wi H2 Table 4 2 Fig. 37 2ot
CH %9 A] CH-ol9] H]EFE 2 free form2] W 5 ujAd
ol QoA 4AzE Aol A= Aol TREA AT
EEoA v AR UEeRon, §AILF 2rolAE CCl
FoF BFelA Are] xol= glont ATt vl WA
bl 53] 4A17F & olgk 8A17F 4 o] CH-ol9
free form S7F8L CCl, Folddo] AT Hr} vA el
Wtk

CH-12 2 14-diol BF 5o 4A7F 2o E SH 5
ggto} gAIZE ol ME FAEH CCl 103] FAT &
Tl A CH-12 2 1,4-diol9] free formo] HlEbLo™ A

of B]&] CcCly FofToll A WAl YeERgth 28{vk CCly 173]
o] PR 447 B 8AITE 29 Bl AEFA 29
t}. o33l A A= 7hio] A3 Ol 173] Tl A
CH-12 % 14-diol 25 X3 JepdS & 4 At

Table 48] A oA CH HAMRIEY free form¥ ¥ &=
TAR st LEEE e Ao] Table 59 2t CH-ol7
CH-12-diole] A% BE AdToAe TFEL FABHA
viebgth 13u CH-14-diol®) A% A7} ccl 108 F
Pl A= 0] 50% RS0 CCl 173] Foil
AE 100% EFE A

5. &y AESE0| CH F0 Al ZtZZ W CH CHA}
A EHA

for

CYPdAH 9] A9, A% iz digk ccl 108 ¥
178 T dlzTg vus] & o), Fof 3o b8
A 242 23% E 38% (P<0.05) 4oy, CHE Tl
02X 7} gl gzl vla g, 103 B 1738 F
o 9] Azl A 2 218 (P<0.01), 2.88 (P<0.01) X
3.54] (P<0.001) B= AA3] F1slth 1 Fobe] A==
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Fig. 3. Effect of cyclohexane treatment on the urinary concen-
tration of CH-ol, CH-1,2-diol and CH-1,4-diol free form in CCl,-
pretreated rats. Forward column; 4 hr after injection of cyclohexane,
Backward column; 8 hr after injection of cyclohexane. ND, not
detected.

CCl, 173 Foito] AAT 2 103] T Kol =4 Jet
ok gAIEEME 2 A dizwe] vla) A, 10
3 2 173] FojrolA 42 244 (P<0.001), 2.681 (P<0.01)
2 474 (P<0.01) A% PAS] Frisleich adz
o] 4N vlaE) B ), sAIRE A F FEH el

7 g

173) FoiTolME A UYehe 43e BE3lov CCl 10
3] BoToME Aaaq Faga S H=d

CHO 2 RE 7[¥94 22 CH-one2E W3} 9h-§-3= ADH
GuEs AEe A g4 gz g ooy 108 %

173] Fojite] dzTS vas) & o, Fo Sl v)F
A Z4ZE ok 21% 2 2% FIte o SAF 99
o} CHE Folgoum A B 178] FolToA
9] izt a} 4A1RE B BAIRRE el ke WEo] gl
103) FToIME 427 D gAZHEo) Tzl wls) Z4zt
12% 2 18% A= Srkshe Aaks etk
CHY WArbtEe 28 F APH o Bl
UDPGTY] Z4WEg @& 23, 44 dzx=

r[r rlr
lo N2
N
N

Table 5. Effcct of CCly-pretreatment on the conjugation of urinary
CH-ol, CH-1,2-diol and CH-1 4-diol with glucuronic acid during
8 hr in cyclohexane-treated rats

Frequency of CCl, injection

Normal 10 times 17 times
CH-ol 99.6% 99.8% 99.7%
CH-1,2-diol 93.3% 94% 100%
CH-1,4-diol 44% 49% 100%

Each value indicates the percentage determined with pooled urine
of each group. Each value is the mean of 3 experiments

20
3 Control
CYPdAH 21 4 hr after CH injection
15 4 I 8 hr after CH injection
= wrxhy) “*b)
£ 10 4 wop) D) Ly o
=}
m *a)
0
Normal 10 times 17 times
Frequency of CCly injection
25
ADH
20 - é
s 15
:‘é‘
D 10 4
5 -
0
Normal 10 times 17 times
Frequency of CCly injection
8
UDPGT
6 - )
% 2 I
E 4 -
>
0
Normal 10 times 17 times

Frequency of CCly injection

Fig. 4. Effcet of CH treatment on the activities of hepatic cyto-
chrome P450 dependent aniline hydroxylase (CYPdAH), alcohol
dehydregenase (ADH) and UDP-glucurony! transferase (UDPGT)
in CCl -pretreated rats. Each value represents the mean = S.E. of
6 rats.  Significantly different from the control in normal group, ¥
Sgnﬁcantly different from each control. (; P<0.05, ™"; P<0.01,

P<0 001). Units: "nmoles p-aminophenol formed/hr/mg pro-
tem 2 pmole/min/mg protein, ¥ nmole conjugates/min/mg protein.

CCl, 103] FoFe] xS ok 46%2] #2l3k (P<0.05) =
712 vehligloy 173 Fojite] gz 7lele s ¥
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