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ABSTRACT

To evaluate the effects of ingestion of alcoholic drinks on the toxicities of industrial compounds, cyclohexa-
ne (CH) was intraperitoneally administrated to rats (1.56 g/kg body weight), which had been ingested 15%
ethanol for up to 6 weeks, 4 times by once a day and every other day. Following the last treatment of ethanol or
CH, blood and liver tissues were collected after 4 hours prior to sacrifice of animals.

By the injection of CH, liver weight (% of body weight) and xanthine oxidase activity in serum were increas-
ed, and glucose-6-phasphatase (G6P) activity in liver was decreased compared to them of control group. The
activities of CH metabolizing enzymes, such as cytochrome P450 dependent aniline hydroxylase (CYPdAH)
and alcohol dehydrogenase (ADH), were significantly increased by injection of CH, and those activities were
the highest in CH-injected group after pretreated with alcohol. Ultrastructurally, both of alcohol treatment and
CH injection induced transforming into the smooth-endoplasmic reticutum from rough-endoplasmic reticulum,
the those rate was the highest in case of CH-injection after pretreated with alcohol.

From these results, it is suggested that alcohol intake on a level without alcoholic degeneration of hepato-

cytes could enhance the CH metabolism of liver.
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<A 7k As el Az 248k (Nordmann et al.,
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Table 1. Effects of cyclohexane treatment on the liver weight/body weight (LW/BW, %) and activity of liver G6P, serum levels of

ALT, Y-GTP and XO in ethanol-pretreated rats

Liver Serum
Groups
LW/BW (%) G6pY ALT? Y-GTPY X0o¥
Control 2.80+0.10% 8.73+0.85° 36.00+2.70 9.17+0.98 17.76+0.87*
6EH 2.52+0.16° 5.57+0.40° 38.17+42.12 9.50+0.85 16.63+0.79°
CH 3.01+0.05° 4.05+0.70° 22.67+1.76 8.50+0.76 21.32+£1.92%
6CH 3.01+0.03° 3.68+£0.46° 29.50+1.98 10.83+1.08 28.0541.58°

Data are expressed as mean £ SE of 6 rats and 3 experiments.Values with different superscripts in the same column are significantly different (p<0.05)

by Duncan’s multiple range test.

G6P: glucose-6-phosphatase, ALT: alanine aminotransferase, Y-GTP: Y-glutamyl transpeptidase, XO: xanthine oxidase, 6EH: ethanol treatment for 6
weeks, CH: cyclohexane injection i.p., 6CH: cyclohexane injection i.p. with ethanol pretreatment for 6 weeks
Unit: "nmoles Pi formed/min/mg protein, “Karmen unit/mL of serum, YmU/mL of serum, ¥umoles uric acid formed/L of serum

Table 2. Effects of cyclohexane treatment on the liver activit-
ies of cyclohexane metabolizing enzymes in ethanol-
pretreated rats

Groups CYPdAH" ADH? UDPGTY

Control  4328+0.305*  9.38+0.87°  6.352+0.142%
6EH 5371+0.461° 10.16+0.90°  7.304+0.491°
CH 7.033+0.390° 11.56+0.59® 5.653+0.225*
6CH 7.143£0.218"  13.63+0.56"  6.373+£0.323®

Data are expressed as mean £ SE of 6 rats and 3 experiments,

Values with different superscripts in the same column are significantly
different (p<C0.05) by Duncan’s multiple range test.

CYPAAH: cytochrome P450 dependent aniline hydroxylase, ADH: alco-
hol dehydrogenase, UDPGT: UDP-glucuronyltransferase 6EH: ethanol
treatment for 6 weeks, CH: cyclohexane injection i.p., 6CH: cyclo-
hexane injection i.p. with ethanol pretreatment for 6 weeks

Unit: "nmoles p-aminophenol formed/min/mg protein, ?nmoles NADH
formed/min/mg protein, *nmoles p-nitrophenol B-D-glucuronide/min/
mg protein
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45% w2 Z7HE9T, 42 65 A vlw

Fig. 1. Electron micrograph of hepatocyte in control group
(scale=1.6 um); Most of intramembranous organelles
are intact. The ratio of rough-endoplasmic reticulum per
total endoplasmic system is about 60% an average.
RER: rough-endoplasmic reticulum, BC: bile canaliculi.
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Fig. 2. Electron micrograph of hepatocyte in group of ethanol
treatment for 6 weeks (scale=1.6 um); Transformation
toward smooth-endoplasmic reticulum is increased in
marginal area near plasma membrane of cytoplasm.
RER: rough-endoplasmic reticulum, SER: smooth-
endoplasmic reticulum.

Fig. 3. Electron micrograph of hepatocyte in cyclohexane
injected group (scale=1.6 pm); Formation of smooth-
endoplasmic reticulum is found in central area near
nucleus as well as in marginal area. RER: rough-
endoplasmic reticutum, BC: bile canaliculi.

AL F2E BT HRY LTAL 60% o4
o] Prdol 32 £R2TA Aoz FBFYG
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> 32

Fig. 4. Electron micrograph of hepatocyte in group of cyclo-
hexane injection with ethanol pretreatment for 6 weeks
(scale=1.6 um); The ratio of smooth-endopiasmic re-
ticulum per total endoplasmic reticulum system is about
70% an average with decreased amounts of rough-
endoplasmic reticulum. SER: smooth-endoplasmic reti-
culum, RER: rough-endoplasmic reticulum.

3) SHiwAY B¥r} /PR Bk ol ¥ 2
WM FAE ] d3 g 657 AFTH v)aste]
AzAL B} BHS) GG sz Ao
#F2HYT ¢FE 65 AF F CH FoA9ZoME=
(Fig. 4) 2h4ZA = AA FH37 93 A=zd o
"Eloﬂﬂi P 3 oy HHAaEA 7 PGAFH Sl
E AE BAFHC 53] FHATAY Fx= A
AN ]4 70% o|A& AA|she Zlez HaA= g

o H

F-& 443 xenobiotics HAbel] Abc}3h
oJ8ke m ]T’:‘ Aoz d#A]m glert(Sato et al.,
1981; Stott et al., 1982; Hetu et al., 1983; Liira et al.,
1990) 7t —’E"J’% 284 A& A= dFE HAHA
7} xenobiotics A}l B X okl thEF HFE 1)
F2 Al 2 ATIAE TR A3 s
A AA W S oWt A MR
A Axsl7] Hs dZEE 657 AHAZ 2F
CHE 24 7HA o2 43] 87} £o3 o CH dAbe}
B3 29 WstE A ugin



296 Korean J. Electron Microscopy Vol. 36, No. 4, 2006
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