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TABLE 2

ACTIVITY OF DRUG-METABOLIZING ENZYMES IN 9000 X g SUPERNATANT OF LIVER OF RATS WITH
PROLONGED EXPOSURE TO NITROBENZENE. RATS TREATED WITH PHENOBARBITAL AND SKF 525-A
WERE USED AS CONTROLS

Group Treatment Nitrobenzene reductase Aniline p-hydroxylase Aminopyrine N-demethylase
(nmols of aniline per mg (nmols of p-aminophenol (nmols of formaldehyde
protein per 15 min') per mg protein per 15 min) | per mg protein per 15 min)
Control, 0-1 % Tween 80 1 ml/kg® daily for 3 days 87 + 08 ) 1-8 + 0-1* ) 187 £ 05+ (5
Nitrobenzene in 0-1 %, Tween 80 150 mg/kg daily for 3 days 139 + 2:0¢ (5 19 + 01 ) 187 + 08 ([®)]
Control, 0-1 % Tween 80 . 1 ml/kg daily for 30 days 74 + 12 (@] 17 + 01 (@) 137 +£ 12 (Y]
Nitrobenzene in 0-1 % Tween 80 5 mg/kg daily for 30 days 10-5 + 07 (¥ 25 + 012 (W] 177 + 16 (Y]
50 mg/kg daily for 30 days 99 + 08 ©) 2:0 4+ 01 (W) 158 + 16 a
Control, 0:9 %, NaCl 1 ml/kg daily for 4 days 75 4+ 02 *) 23 + 01 (6) 145 + 07 ®)
Phenobarbital in 0-9 % NaCl 80 mg/kg daily for 4 days 154 + 10 (5) 50 + 0-1% (6) 216 + 06* (5)
Control, 0:9% NaCl .. 1 ml/kg once 109 + 0852 (4) ND* ND
SKF 525-A in 0-9 % NaCl 50 mg/kg once 54 4+ 070 (4) ND ND

1Mean values are followed by standard error. Number of animals in each group in parentheses.
2,3Gignificantly different from the control at P = 0-05 and 0-01, respectively.

“Not determined.

3Body weight.

Other details as in Table 1.

microsomal protein content per whole liver and the
increment of weight of the liver per 100 g of body
weight (Conney and Burns, 1963). This was not the
case in this study. The question arises how sig-
nificant might be the in vitro recorded increments
of the enzyme’s activity for the in vivo rate of
metabolism of foreign compounds. To solve this
question the duration of hexobarbital narcosis and
the antipyretic effect of phenacetin were measured

in animals that had been exposed for a month to
aniline, nitrobenzene, and benzene at doses of
50 mg/kg of body weight/day.

Results of these indirect in vivo assays corrobo-
rated the results of the in vitro tests.

Hexobarbital sleeping time was shortened in the
rats exposed to aniline (Table 4). It remained
unchanged in the rats exposed to nitrobenzene, and
it was prolonged in the benzene-exposed rats. The

TABLE 3

ACTIVITY OF DRUG-METABOLIZING ENZYMES IN 9000 X g SUPERNATANT OF LIVER OF RATS WITH
PROLONGED EXPOSURE TO BENZENE. RATS TREATED WITH PHENOBARBITAL AND SKF 525-A WERE
INCLUDED AS CONTROLS

Benzene hydroxylase Aminopyrine N-demethylase
Group Treatment (nmols of phenol (nmols of formaldehyde
per mg protein per 15 min') | per mg protein per 15 min)
Control, 0-1% Tween 80 1 ml/kg?® daily for 3 days 34 + 03 (6) 177 + 13 (6)
Benzene in 0-1% Tween 80 150 mg/kg daily for 3 days 39 + 02 ©) 19:5 4+ 21 (6)
Control, 0-1% Tween 80 1 ml/kg daily for 30 days 36 + 05 (6) 26:1 + 23 (6)
Benzene in 0-1% Tween 80 5 mg/kg daily for 30 days 37 + 05 (6) 272 + 13 (6)
50 mg/kg daily for 30 days 43 + 04 ©) 303 +£ 29 (6)
Control, 099 NaCl .. 1 ml/kg daily for 4 days 44 + 08 (6) ND*
Phenobarbital in 09 % NaCl 80 mg/kg daily for 4 days 184 + 2-73 (6) ND
Control, 099 NaCl .. 1 ml/kg once 55+ 02 4 ND
SKF 525-A in 0:9% NaCl 50 mg/kg once 2-8 + 04 @) ND

1Mean values are followed by the standard error. Number of animals in parentheses.

*.3Sjgnificantly different from the control at p = 0-05 and 0-01,

4Not determined.
Other details as in Table 1.
5Body weight.

respectively.
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TABLE 4

HEXOBARBITAL SLEEPING TIME OF RATS WITH PROLONGED EXPOSURE TO ANILINE, NITROBENZENE,
AND BENZENE. RATS PRETREATED WITH PHENOBARBITAL AND SKF 525-A WERE INCLUDED AS CONTROLS

Group

Control, 0-1 % Tween 80

Aniline in 019, Tween 80 .. ..
Nitrobenzene in 0-19; Tween 80 ..
Benzene in 0-1 9% Tween 80

Control, 0-9 % NaCl ..
Phenobarbital in 0-9 % NaCl
SKF 525-A in 0-9 % NaCl*

1 ml/kg® daily for 30 days
50 mg/kg daily for 30 days
50 mg/kg daily for 30 days
50 mg/kg daily for 30 days

1 ml/kg daily for 4 days
80 mg/kg daily for 4 days
50 mg/kg once

Treatment Sleeping time (minutes)*
25 + 09 )
20 + 0-8®  (5)
23 + 14 )
30 £ 07 (5)
23 + 09 )
14 + 103 (5)
320 (180-420) (3)

1Mean values are followed by the standard error. Number of animals in each test group in parentheses.
2,3Significantly different from the control at p = 0-01 or 0-001 respectively.
4SKF 525-A was injected 30 min prior to the dose of hexobarbital (125 mg/kg body weight) while the last dose of the

remaining chemicals was given 24 hours earlier.
5Body weight.

inhibitor SKF-525-A and the inducer phenobarbital
prolonged and shortened respectively the hexo-
barbital sleeping times.

The animals treated with aniline and nitro-
benzene hardly ever reacted to phenacetin. The yeast
provoked fever was only slightly decreased (Figure).
Similar results were noted with the inducer 3,4-
benzpyrene in the reference tests. SKF 525-A
intensified the antipyretic effect of phenacetin.

Exposure of rats to benzene had no influence on
the antipyretic activity of phenacetin.

Discussion

It has been reported that (1) rabbits exposed for 18
to 26 days to very low doses of aniline show an
increased rate of excretion of p-aminophenol in the
urine (Minkina, Lublina, Chekunova,and Dobrynina,
1970), and (2) aniline-adapted rats show an increased
tolerance to injection of 300 mg/kg body weight of
aniline (Lublina, Minkina, and Rylova, 1971). Both
phenomena can be explained by the results of this
study, namely, that repeated administration of
aniline to rats leads to stimulation of the micro-
somal metabolism.

Benzene had no effect on the activity of the micro-
somal enzymes (Table 3) or on the antipyretic
activity of phenacetin (Figure). Earlier Cornish,
Wilson, and Abar (1970) reported that this com-
pound at single doses of 100 mg per rat was inactive
in respect of the microsomal hydroxylating system.
Benzene may stimulate the microsomal metabolism
in rats, mice, and rabbits but very high doses of
about 1 to 2 g per kg of body weight must be used
(Gonasun, Witmer, Kocsis, and Snyder, 1973).
Nevertheless benzene at low doses of 50 mg/kg

body weight daily for 30 days caused significant
prolongation of hexobarbital sleeping time (Table
4). This effect remains unexplained but it is just
possible that benzene either inhibits the metabolism
of hexobarbital or at this low dose of 50 mg/kg of
body weight produces a narcotic effect that is
additive to the narcotic effect of hexobarbital.

The activity of nitrobenzene as a potential stimu-
lator of microsomal metabolism has not been
experimentally checked yet.

This study indicates that nitrobenzene applied for
a long time at low doses stimulates the activity of
some microsomal enzymes (Table 2) and diminishes
the antipyretic effect of phenacetin in yeast-fevered
rats (Figure). The biological activity of nitrobenzene
needs further study.

Have our results any significance for industrial
toxicology? To answer this question we should
compare the doses of the compounds applied in this
study with threshold limit values of occupational
exposure.

The maximal allowable doses are 35 mg, 35 mg,
and 100 mg of aniline, nitrobenzene, and benzene,
respectively, per man daily, i.e., 0-5-1-5 mg/kg of
body weight (American Conference of Governmental
Industrial Hygienists, 1972).

Rats are about 50 times less sensitive to aniline
than man (Jenkins, Robinson, Gellatly, and
Salmond, 1972) but there are no data on the basis
of which we could say how tolerant rats are to
nitrobenzene and benzene in comparison with man.

The aniline dose of 50 mg per kg body weight of
a rat used in this study corresponds to an aniline
dose of about 70 mg per man. Hence conclusions
from this study may have some value for industrial
toxicology.
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FIGURE Effect of prolonged exposure of rats to aniline, nitrobenzene, and benzene (50 mg/kg body weight daily
for 30 days) on the antipyretic activity of phenacetin. Animals treated with 3,4-benzpyrene and SKF 525-A
served as the reference controls. Before the test a fever was evoked by subcutaneous injection of yeast suspen-
sion. Phenacetin was administered at 0 time. Groups untreated with phenacetin were included to ensure that (1) the
temperature response to yeast suspension remained constant during the test time and (2) SKF 525-A alone had
no antipyretic action at the dose used. Each group consisted of five rats. Vertical bars represent the standard devi-
ation of the mean. For other details see the method described in the text.
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