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In recent  years considerable attention has been focused
on the industrial organic solvents as potential health hazards
because of their presence in the environment. TERAYANMA (1967)
demonstrated that carcinogenic azodye dimethylaminoazobenzene
is metabolized in rat liver microsomes by several enzymatic
systems. Recently, ARGUS et al (1965, 1973) reported dioxane
induced liver carcinogenesis in rats and mice.

Data regarding the effect of dioxane on hepatic drug-
metabolism and lipid peroxidation is not available. Therefore
the present studies were designed to report such observations.

MATERIALS gnd METHODS

Female Hindustan Antibiotics strain mice weizhing 30-50 g
were used for all experiments. Mice were housed two to a cage,
in an air conditioned room and fed standard laboratory diet
and water ad libitum. The mice were classified into thr follow-
ing groups. 1, Control group, 2. Dioxane treated group,

3. Phenobarbital treated group, 4. Phenobarbital and dioxane
treated group.

Dioxane was administered orally (2 g/kg) in the morning
for two successive days. Phenobarbital sodium was injected
intraperitoneally at a dose of 50 mg/kg of body wt. for three
days. The phenobarbital treated animals from group 4 were
further treated with dioxane (2 g/kg) for two days. Control
animals were given egivalent volumes of distilled water.

The animals were sacrificed 24 hrs. after the last inject-
ion by decapitation and their livers were excised, weighed,
minced with scissors and homogenized in ice cold 50 wli Tris-HC1
buffer containing 1.15 % Kel, using teflon pestle glass homo-

‘genizer. The microsomes were isolated by the Ga?%ig2tsedimenta-
tion procedure of BAKER et al (1973). The microsomal protein
was determined by the biuret method (GORNALL et al 1949) using
crystalline bovine serum albumin as the standard protein.

Drug enzyme activities were carried out as reported earlier
(PATEL and PAWAR 1974) using 1 mg/ml microsomal protein. The
formaldehyde formed during N-demethylation was estimated by the
method of NASH (1953). Acetanilide hydroxylation was estimated
by measuring the formation of p-hydroxyacetanilide (WEISBURGER
and GOODALL 1968).
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NADPH linked lipid peroxidation was assayed as described
by ERNSTER and NORDENBRAND (1967). Ascorbate induced lipid-
peroxidation was carried out in the same medium but nicotina-
mide was omitted and NADPH was replaced by 1 mil ascorbate. The
malonaldehyde formation was measured by the thiobarbituric acid
reaction (BERNHEIM et al 1948). Microsomal lipids were extracted
according to the procedure of FOLCH et al (1957). The ultravio-
let spectra were determined from 340 to 220 mp with the lipid
concentration of 1 mg/ml (DI LUZIO 1972).

Cytochrome b, and cytochrome P-450 contents of the liver
microsomes were méasured according to OMURA and SATO (1964).
NADPH cytochrome ¢ reductase activity was determined as previous-
ly described (PATEL and PAWAR 1974). Total heme content was
determined by_?he_?yridine hemochromogen procedure and calculated
using 32.5 cm m¥ as the extinction coefficient.

RESULTS
TABLE 1

Effect of dioxane and phenobgrbital on the activity of
drug-metabolizing enzymes in mice

Group Liver wt  Liver micro- Aminopyrine Acetanilide,, .
% body wt. somal protein N-depgthy- hydroxylase
(g) (mg/gm) lase
Control L,08+0,24 18,12+2.60 6.25¥1.25 0.335+0.015
Dioxane 4. LUF0.302 32,62%0.10C¢ 8.75%¥1.25¢  0.270%0.015P
treated

Phenobarbital 4.8710.32b 33.6840.20¢ 6.6240.13%  1.98+0.06
treated o

Phenobarbital 4.63+0.31% 24.21+1.10
+

dioxane treated

6.5040.252  2.3110.39

* Results are mean + SE (6 mice in eawh group).
%% Activity is expressed as nmoles formaldehyde formed/min/mg
protein.
¥%% Activity is expressed as Pmoles p-hydroxyacetanilide formed/
min/mg protein.
a = P{0.05, b = P£0.01, ¢ = P{0.001
joxane treatment did not cause any change in relative liver
weights. However, a significant increase in liver microsomal
protein content was noticed. This was associated with concommitant
increase in aminopyrine N-demethylase and acetanilide hydroxylase
activities (Table 1),
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Table 2 shows the effect of dioxane treatment on in vitro
NADPH linked and ascorbate induced lipid peroxidation. Dioxane
treatment lowered both the NADPH linked and ascorbate induced
lipid peroxidation. NADPH linked 1lipid peroxidation was further
decreased when dioxane was administered to phenobarbital pre-
treated mice.

TABLE 2
Effect of treatment of dioxane on hepatic microsomal lipid-

peroxidation with ,and without pretreatment of phenobarbital in
adult female mice

Group NADPH linked st Ascorbate induced .
lipid peroxidation Xipid peroxidation

Control 8.00+40,16 7 «64+0,04

Dioxane 6.6840.,200 7 .08%0,042

treated b

Phenobarbital 6.80+0.162 6.35+0.25

treated

Phenobarbital 6.32+0.12% -

+ dioxane

treated

¥ Results are mean * SE {6 mice in each group).
*%* Activity is expressed as nmoles malonaldehyde formed/min/mg —
protein. a = P<p.05, b = P{0.01
Levels of microsomal electron transport components during
dioxane treatment are summarized in Table 3.

TABLE 3
Hepatic microsomal electron transport components during

dioxane treatment and the effect of phenobarbital pretreatment
in adult female mice

Group Cytochrome bg Total heme NADPH cyto- Cytochrome
(nmoles/mg} ~ (nmoles/mg) chrome c P-450
’ reductase (nmoles/mg)

nmoles/min/

ng
Control 0.14 0.76 12 0.16
Dioxane 0.16a 0.872 18¢ 0.33°
treated
Phenobarbital 0.23¢ 1.38¢ 36° 0.88°
treated
Phenobarbital 0.25° 0.88° 24C 0.49°
+ dioxane
treated

* Values are the average of three determinations of pooled livers
of 3 mice. a = P{0.05, ¢ = P{0.001
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Levels of hepatic microsomal cytochrome b., total heme,
cytochrome ¢ reductase and cytochrome P-450 weée elevated due
to the administration of dioxane. Phenobarbital pretreatment
prior to the administration of dioxane resulted in significa-
ntly higher levels of electron transport components as compared
to dioxane treated mice, although their levels were lower than
in the mice treated with phenobarbital alone.

The ultraviolet spectrum of total liver microsomal lipids
of dioxane treated animals revealed a significant reduction in
diene conjugation band (Fig. 1).

Fig. 2 shows the effect of dioxane treatment on pyridine
binding spectra. A decrease in the magnitude of pyridine bind-
ing spectra was observed in dioxane treated animals.

Figure .1: UV spectrum of liver microsomal
lipids in adult female mice. _
— Controt animals —.—Oioxane treated animals
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Figure 2:Effect of dioxane treatment on
~_pyridine binding spectra with
and without pretreatment of
phenobarbital in adult female mice.
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DISCUSSION

Present studies indicate the effect of dioxane treatment on
mouse liver microsomal mixed function oxidase system., DECLUITRE et a:
(1975) studied the effect of phenobarbital and 3-methylcholanthrene
administration on detoxication and activation of the carcinogenic
azodye 4-dimethylaminoazobenzene in rat liver microsomes. Recently
HOOK et al (1975) reported that following 2,3,7,8-tetrachlorodibenzo-
p-dioxin treatment , both cytochrome P-450 and benzpyrene hydroxy-
lase were significantly stimulated in hepatic microsomes from male
and female rats. In the present studies, the enhancement of drug-
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metabolizimg enzymes was associated with a significant increase
in microsomal protein content, levels of cytochrome b, and
cytochrome P-450, The increase in the drug metabolizi enzyme
activities due to dioxane treatment is possibly due to several
factors such as synthesis of more active enzymes, elevated
levels of microsomal electron transport components (cytochrome
P-450) and increased protein synthesis. The low levels of lipid
peroxidatioir during dioxane treatment might be possibly due to
the metabolites of dioxane acting as antioxidants in liver
microsomes. The inhibition of 1lipid peroxide formation in mice
pretreated with phenobarbital prior to dioxane administration
could be due to the competition between drug hydroxylation and
lipid peroxidation for a common flavoprotein NADPH cytochrome c
reductase (ORRENIUS, 1964)., After the administration of dioxane
the lipid peroxidation showed a further inhibition probably due
to the entry of this drug.
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