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Tissue distribution of styrene, styrene glycol
and more polar styrene metabolites in the

mouse
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LOF A, GULLSTRAND E, BYFALT NORDQVIST M. Tissue distribution of styrene,
styrene glycol and more polar styrene metabolites in the mouse. Scand j work environ
health 9 (1983) 419—430. A primary objective of the present investigation was to determine
the tissue distribution of styrene, styrene glycol, and more polar metabolites in mice
at different times (0.5—5 h) after the intraperitoneal administration of styrene (3.3 mmol/
kg). Another aim was to determine the dose dependence of the metabolite pattern of
styrene in the different tissues. The dose range chosen was 1.1-4.9 mmol of styrene/kg
administered intraperitoneally, and the time delay 2 h after dosing. The highest initial
concentrations of unchanged styrene were found in adipose tissue, pancreas, liver, and
brain. Styrene glycol reached its maximum concentration within 1 h in most tissues.
The levels in the kidneys, lungs, pancreas, and liver far exceeded those in subcutaneous
adipose tissue. Only in the liver and kidneys was a notable amount of styrene glycol
conjugated. Polar metabolites occurred to a considerable extent in the liver, kidneys,
lungs, and plasma. The concentration of unmetabolized styrene seemed to increase
exponentially with the dose in subcutaneous adipose tissue, liver, kidneys, lungs, and
brain. No tendency towards a decreased relative occurrence of styrene glycol was
observed at higher doses. However, when the dose was increased, the more polar meta-
bolites occurred at relatively lower levels in all tissues except brain.

Key terms: dose dependence, electron capture detector, gas chromatography, high-

performance liquid chromatography, metabolism, radiolabeled chemical.

Styrene (vinylbenzene, phenylethylene) is
one of the most important monomers
used in the plastics and synthetic rubber
industry. The most extensive exposure
occurs in the production of glass rein-
forced plastics (38). Styrene enters the
organism mainly through the lungs, and
absorbed styrene is, according to animal
studies, rapidly distributed in the major
organ systems (5, 46).

The metabolism of styrene can be
considered to take place principally in
the liver, but extrahepatic tissues may
contribute (7, 27, 32, 40, 44). The biotrans-
formation is stimulated by styrene itself
(28, 33). The first step in the major meta-
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bolic pathway is supposedly the forma-
tion of styrene-7,8-oxide (phenyloxirane)
(21, 22, 24, 27, 43, 44), a reaction preferen-
tially catalyzed by microsomal cytochrome
P-450 (21, 40). Ring hydroxylation of
styrene occurs to a smaller extent, as does
the formation of phenyl ethanols (1, 26,
27, 40, 42). Styrene-7,8-oxide is hydrated
to styrene glycol (1-phenyl-1,2-ethanediol)
by microsomal epoxide hydratase (23,
43). Furthermore a group of soluble
enzymes, glutathione  S-transferases,
convert the epoxide to glutathione conju-
gates (6, 31, 32), which are degraded to
mercapturic acids before excretion (19, 35,
36). Epoxide hydratase and glutathione
S-transferase may play protective roles
with regard to the toxic effects of styrene-
7,8-oxide (27, 40).

Styrene glycol can be conjugated with
B-glucuronic acid (14, 26) or oxidized to
mandelic acid and further to phenyl-
glyoxylic acid, the two main urinary
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metabolites of styrene in man (2, 20).
In mice mandelic acid is also oxidized
to benzoic acid, which, after glycine
conjugation, is excreted in the urine as
hippuric acid (27).

Styrene glycol has hitherto not been
detected in the tissues of mice. Recently
it was determined in blood from experi-
mentally exposed volunteers and from
occupationally exposed workers (44, 45).
It had earlier only been found after cleav-
age with p-glucuronidase in urine from
animals treated with styrene (14, 26).
The main purpose of this study on mice
was, first, to obtain information on the
tissue distribution of the styrene monomer
and its metabolites and, second, to deter-
mine the dose dependence of the con-
version of styrene to styrene glycol and
to more polar metabolites. Mice were
chosen as they are considered one of the
species most vulnerable to the toxic
effects of styrene on the basis of their
enzyme activities in different tissues in
vitro and their easily affected levels of
reduced glutathione (7, 39).

Material and methods

Radioactively labeled 7-["*C]-styrene (The
Radiochemical Centre, Amersham,
England; radiochemical purity 98 % and
chemical purity 99 %) with a specific
activity of 3.95 MBg/mmol was mixed
with dimethylsulfoxide (Merck, analytical
grade) and corn oil (1: 1: 18) and used as
the dosing solution.

For the determination of the distribution
of styrene and its metabolites in different
tissues, four groups of five male Naval
Medical Research Institute mice (25—
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& - glucuronidase
typeH-| 37°C
18h

pH6 pHS

-1 2

30 g) were injected intraperitoneally with
a 3.3-mmol/kg dose of styrene. The groups
were killed after 0.5, 1, 2, and 5 h. In a
following experiment, three groups of
five mice were killed 2 h after an intra-
peritoneal injection of styrene at 1.1, 2.3,
and 4.9 mmol/kg, respectively. Blood
was drawn from the orbital sinus of the
eye, and hemoglobin was isolated for the
determination of the extent of the alkyla-
tion of hemoglobin (to be published). The
plasma was kept frozen at —70°C in sealed
glass vials until the analysis. Other tissues
and organs (liver, kidney, lung, pancreas,
spleen, testis, brain, thymus, muscle,
subcutaneous adipose tissue, brown
adipose tissue) were excised and stored
in the same way. Samples from the same
kind of tissues from each exposure group
were pooled, weighed, and homogenized
in 1 M sodium chloride. An aliquot of
each homogenate or pooled plasma was
solubilized in Soluene 350%® decolored
with hydrogen peroxide when necessary,
and mixed with scintillation liquids (8).
The radioactivity was assayed in a Packard
TriCarb model 3375 spectrometer with
external standardization.

Pooled, homogenized tissues were
extracted four times at pH 6 with equal
volumes of ethyl acetate (Merck, analytical
grade) (fig 1, step 1). Conjugated metabo-
lites were cleaved with B-glucuronidase
type H-1 (Sigma) in 0.2 M acetate buffer,
pH 5.0, at 37°C overnight and extracted
three times with ethyl acetate (step 2).
An aliquot of each extract and of the
remaining aqueous phase was mixed
with scintillation fluid (Permablend
III® with 20 % ethanol on toluene and
Insta-Gel®, respectively) and assayed
by liquid scintillation counting.

Fig 1. A scheme for the extraction of
styrene and styrene glycol (step 1) and
conjugated metabolites after cleavage
3. with g-glucuronidase type H-1 (step 2).

Ethyl acetate Ethyl acetate

Aqueous phase

The polar metabolites (acids and
glutathione conjugates) remain in the

HPLC GLC-EC GLC -EC
styrene styrene glycol styrene glycol

styrene glycol
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aqueous phase after the extractions
with ethyl acetate. Extracted styrene
and styrene glycol are analyzed by high-
performance liquid chromatography
(HPLC) and gas chromatography with
an electron capture detector (GLC-
EC) according to the scheme.



The concentration ratio between styrene
and styrene glycol was determined
from the ethyl acetate (pH 6) extracts
by high-performance liquid chromato-
graphy on a Micro Pak MCH-10 column
(4 mm X 30 cm). A linear gradient (flow
1.0 ml/min) from 30 % methanol in water
to 100 % methanol in 11 min after an initial
delay of 4 min (Varian 5000 liquid chro-
matograph, Vista 401 chromatography
data system) was used. The effluent was
monitored at 254 nm. Fractions were
collected every 0.5 min and analyzed by
liquid scintillation counting after mixing
with Insta-Gel®.

The styrene glycol content was specifi-
cally determined by gas chromatography
with an electron capture detector (3 %
SE-30 on Chromosorb GAW-DMCS, 2.0 m,
240°C, nitrogen flow 40 ml/min, Carlo
Erba FTV 2350) after derivatization with
pentafluorobenzoyl chloride (Aldrich
98 %). Allylbenzene glycol was added as
the internal standard before and after the
cleavage of conjugates by p-glucuronidase
(13).

The peak areas of derivatized styrene
glycol and allylbenzene glycol were
integrated (Varian Vista 401 chromato-
graphy data system). The calibration

pmol Styrene equivalents/g tissue

curves were obtained after the addition
of 10 pl of toluene solutions of styrene
glycol (Aldrich 97 %) to plasma and tissues
after homogenization. The concentration
range was 0—100 umol/l for the styrene
glycol. The -calibration curves for all
tissues except subcutaneous adipose
tissue were considered equivalent. The
calibration curves were linear for the
concentration range in question and could
be applied down to a concentration of
approximately 1 umol/l. The standard
error of the method, as determined on
liver samples, was 10 % according to

SE = {{2d? - (3d?/n] [2m-D}'z,

where d is the difference in concentra-
tion between duplicate samples.

Results

The accumulation of radioactivity in
different tissues up to 5 h after the intra-
peritoneal administration of styrene-#4C
is given in fig 2. The tissues can be divid-
ed into three groups. Subcutaneous
adipose tissue had the highest concentra-
tion of radioactivity followed by the well-
perfused kidneys, liver, and pancreas.

liver
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subc adip tissue
brain
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spleen
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Fig 2. Tissue concentrations of styrene and its metabolites as a function of time after the intraperitoneal
administration of 7-[C]-styrene in a concentration of 3.3 mmol/kg. The concentration of radioactivity
is expressed as micromoles of styrene equivalents per gram of wet tissue based on the specific activity
of the C-labeled styrene used. (subc adip = subcutaneous adipose})
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Fig 3. Tissue distribution of styrene (@), styrene glycol
dase type H-1 (O), and polar metabolites (%) as a functi
tion of 7-[14C]-styrene in a concentration of 3.3 mmol/kg.
graphy.
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(W), metabolites hydrolyzed with 8 -glucuroni-
on of time after the intraperitoneal administra-
The occurrence is expressed as the percentage
of total radioactivity in the tissue. The styrene glycol was analyzed by high-performance liquid chromato-



The third group consisted of lungs, brain,
spleen, and testes. Brown adipose tissue
also showed high concentrations of
radioactivity, whereas thymus showed
intermediate and muscles low levels.

The radioactivity determinations of
the different extracts and the analysis
by high-performance liquid chromato-
graphy made it possible to characterize
the radioactivity as the percentage of
styrene, styrene glycol, metabolites
hydrolyzed with B-glucuronidase, and
polar metabolites. A predominant por-
tion of the radioactivity in the subcuta-
neous adipose tissue could be considered
to be unmetabolized styrene, 90-95 %
during the first 5 h. In tissue from the
pancreas the level of styrene was very high
after 30 min (about 85 %) (fig 3). Liver, on
the other hand, contained a significant
portion of polar metabolites. Already
after 30 min the polar metabolites were
present in equal amounts as the unmetabo-
lized styrene, a phenomenon supporting
a hypothesis of rapid metabolism of
styrene in the liver. In plasma the styrene
fraction diminished from 25 to 5 % during
the first 5 h after administration, an
occurrence reflecting the progress of
systemic elimination. Nonconjugated
styrene glycol and the more polar metabo-
lites remained relatively constant, about
30-35 %. A significant part of the radio-
activity in the kidney, about 65 %, ap-
peared to represent polar metabolites.
Styrene and styrene glycol were present
at relatively low levels. In the lungs a con-
siderable fraction of the radioactivity

Table 1. Tissue concentrations of styrene glycol,

consisted of styrene glycol (20-35 %) in
addition to polar metabolites (50 %). A
high proportion of styrene glycol (25—50 %)
was also found in brain tissue. The decline
of styrene was very fast in the brain, as
well as in the liver and pancreas (fig 3 & 4).

The concentrations of styrene glycol,
both free and conjugated with B-glucu-
ronic acid or sulfate, as determined by

pmol Styrene/g tissue
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Fig 4. Tissue concentrations of unmetabolized
styrene as a function of time after the intra-
peritoneal administration of 7-[14C]-styrene in a
concentration of 3.3 mmol/kg. The concentra-
tion of styrene is expressed as micromoles of
styrene per gram of wet tissue.

both free and conjugated with § -glucuronic acid or

sulfate, at different times after the intraperitoneal administration of 7-{14C]-styrene in a concentration of
3.3 mmol/kg. The concentration of styrene glycol was determined by gas chromatography.

Time of administration

Tissue 05h 1h 2h 5h

Freea Conju- Free? Conju- Free? Conju- Freea Conju-

gated? gated? gated? gated?

Liver 101.0 35.3 130.6 49.4 134.1 12.2 387 4.3
Kidney 193.6 32.8 179.0 69.5 160.0 29.8 66.2 413
Lung 215.8 53 198.1 9.3 152.9 1.2 423 3.0
Brain 69.5 1.6 107.2 6.7 100.2 1.9 36.0 0.6
Pancreas 129.2 46 178.5 6.9 1671 71 51.4 25
Subcutaneous
adipose tissue 37.8 - 40.0 - 50.5 - 16.4 -
Spleen 79.3 - 101.1 - 98.4 - 15.2 -
Testis 118.6 - 131.7 3.0 134.0 4.5 37.4 14

@ Styrene glycol (nmol/g wet tissue).



gas chromatography with an electron
capture detector, are given in table 1. Only
in the liver and kidneys did a notable
amount of styrene glycol occur bound to
B-glucuronic acid or sulfate. After 30 min
the kidneys and lungs had the highest
total concentrations of styrene glycol
(fig 5). A maximum appeared in most
tissues within 1 h, the kidneys, lungs,
pancreas, and liver showing the highest
values and subcutaneous adipose tissue
having the lowest.

In all tissues styrene glycol reached
its maximum concentration within 2 h.
Thus, for the evaluation of the effect of
dose, mice were Killed 2 h after the intra-
peritoneal administration of styrene. The
radioactivity in all tissues increased
linearly with the dose (fig 6), with a pos-
sible exception of that in subecutaneous
and brown adipose tissue, a finding
reflecting the exponential rise of styrene
in these tissues. Similarly the concentra-
tion of unmetabolized styrene seemed
to increase exponentially with the dose in
the liver, kidneys, lungs, and brain (fig 7).
No tendency of a decreased relative
occurrence of styrene glycol at higher
doses was found either by the counting

nmol Styrene glycol/g tissue

of the radioactivity in the ethyl acetate
extracts or by the more specific method
of gas chromatography with an electron
capture detector (fig 7 & 8). Table 2 shows
however that a smaller portion of the
styrene glycol was bound to p-glucuronic
acid or sulfate in the liver, kidneys, and
lungs at higher doses. Furthermore the
acidic metabolites and/or conjugates
which remained in the aqueous phase
after hydrolysis occurred at relatively
lower levels at higher doses in all tissues
except brain, the tissue with the lowest
concentration of polar metabolites (fig 7).

Discussion

A rapid tissue distribution of styrene and
its metabolites was observed after intra-
peritoneal administration to mice. An ex-
tensive tissue distribution of styrene has
previously been indicated both in rats and
mice by the fact that an apparent volume
of distribution was much larger than the
blood volume (25, 46, 47).

The tissue concentration of styrene equiv-
alents 2 h after the intraperitoneal admin-
istration of styrene differed; it was highest
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Fig 5. The sum of free and enzymatically liberated styrene glycol in different tissues as a function of
time after the intraperitoneal administration of 7-['4C]-styrene in a concentration of 3.3 mmol/kg. The
concentration of styrene glycol is expressed as nanomoles of styrene glycol per gram of wet tissue. The
styrene glycol was analyzed by gas chromatography. (subc adip = subcutaneous adipose)
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Fig 6. Tissue concentrations of styrene and its metabolites as a function of dose 2 h after the intra-
peritoneal administration of 7-[14C]-styrene in concentrations of 1.1, 2.3, and 4.9 mmol/kg. The concentra-
tion of radioactivity is expressed as micromoles of styrene equivalents per gram of wet tissue based on
the specific activity of the *C-labeled styrene used. (subc adip = subcutaneous adipose)

in subcutaneous adipose tissue, and lower
in the following tissues (presented in order
of higher to lower concentration): kidneys,
liver, lungs, and brain (fig 2). It was com-
parable with the distribution after inhala-
tion exposure (5). Savolainen & Vainio (34)
reported the same distribution 3 h after the
intraperitoneal injection of 0.6 mmol (1.9
mmol/kg) to rats, except for brain, which
had the same amount of styrene equiv-
alents as the kidneys.

The distribution of unmetabolized styrene
differed in the tissues 1 h after the admin-
istration; it was highest in the adipose tis-
sue and lower in the following tissues (pre-
sented in order of higher to lower concen-
tration): liver, kidneys, brain, and lungs

(fig 4). The same distribution pattern has
been reported after the intraperitoneal
injection of 200 mg/kg (1.9 mmol/kg) to
mice (25), and after the intravenous injec-
tion of 12—-125 umol/kg to rats (47). Imme-
diately after a 4- to 5-h inhalation exposure
to 500 to 1,000 ppm of styrene more styrene
was recovered in rat brain than in rat kid-
ney, a finding in agreement with our re-
sults at the 30-min sampling time (37, 46).

Pancreas had a high level of radioactiv-
ity, which consisted of almost 85 % of the
unmetabolized styrene, 30 min after the in-
jection. This phenomenon may be related
to the route of administration, but high
amounts of labeled compounds have sim-
ilarly been found in the pancreas after the
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Fig 7. Tissue concentrations of styrene (@), styrene glycol (W), and polar metabolites (3¢) as a function
of dose 2 h after the intraperitoneal administration of 7-[14C]-styrene in concentrations of 1.1, 2.3, and
4.9 mmol/kg. The concentration is expressed as micromoles per gram of wet tissue. The styrene glycol
was analyzed by high-performance liquid chromatography.

oral administration of 4C-styrene to rats
(29).

The concentration of styrene equivalents
in subcutaneous adipose tissue decreased
rapidly, a finding similar to the observa-
tion previously made for rats (8), and was
already, after 5 h, below the hepatic level.
The concentration of unmetabolized styrene
in subcutaneous adipose tissue was how-
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ever higher than in the liver at all times, a
finding consistent with the high lipid solu-
bility of styrene [see the report of Wigaeus
et al (44)]. The half-time for styrene in adi-
pose tissue has been reported to be 6 h in
the rat (37) and about 72 h in man (15). The
apparent half-times for styrene in all or-
gans, as well as blood, have been reported
to be much shorter in different species,



nmol Styrene

500

400

300

200

100

;

glycol /g

liver
kidney
lung

brain

spleen
testis

ocpd>rODONR

tissue

subc adip tissue

pancreas

0

3

T

4

5 mmol /kg

Fig 8. The sum of free and enzymatically liberated styrene glycol in different tissues as a function of
dose 2 h after the intraperitoneal administration of 7-['4C]-styrene in concentrations of 1.1, 2.3, and
4.9 mmol/kg. The concentration of styrene glycol is expressed as nanomoles of styrene glycol per gram
of wet tissue. The styrene glycol was analyzed by gas chromatography. (subc adip = subcutaneous

adipose)

Table 2. Tissue concentrations of styrene glycol, both free and conjugated with f-glucuronic acid or
sulfate, 2 h after the intraperitoneal administration of 7-['4C]-styrene in a concentration of 1.1, 2.3, or
4.9 mmol/kg. The concentration of styrene glycol was determined by gas chromatography.

Administered amount of 7-{14C]-styrene

Tissue 1. 1 mmol/kg 2.3 mmol/kg 4.9 mmol/kg
Freea Conjugated? Freea Conjugated?@ Free? Conjugateda

Liver 40.9 8.9 124.0 21.7 278.1 29.8
Kidney 55.6 49.6 158.2 76.9 291.7 87.0
Lung 33.5 6.3 143.3 10.3 374.5 21.3
Brain 50.1 1.6 148.2 4.1 250.2 12.8
Pancreas 58.1 35 154.4 8.7 488.2 15.5
Subcutaneous

adipose tissue 6.7 - 57.1 - 136.8 -
Spleen 10.6 - 90.1 - 234.3 -
Testis 23.3 - 1421 9.3 285.6 10.4

2 Styrene glycol (nmol/g wet tissue).
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about 40 min in the mouse (25, 37, 44, 46,
47). In the present study the appearance of
metabolites was very fast in all excretory
organs. After 30 min the polar metabolites
already constituted amounts equal to un-
metabolized styrene in the liver and 60 %
of the total radioactivity in the kidneys.
The high levels of radioactivity found in
the kidneys probably reflect urinary excre-
tion of polar metabolites (9).

Liver has the highest total activity of
monooxygenase and epoxide hydratase of
all tissues in the mouse (7). The contents
of reduced glutathione and glutathione S-
transferase are also highest in the liver
(27). The lungs constitute the only organ
with a higher activity of the monooxygen-
ase system than of epoxide hydratase in
vitro, a phenomenon which may render
them very sensitive to the toxic effects of
styrene exposure (7). At least 20—35 % of
the radioactivity in the lungs was styrene
glycol in our study, mainly nonconjugated,
a finding in agreement with a suspected
low pulmonary activity of uridine 5°-
diphosphate-glucuronyltransferase  [see
the study of Gram (16)]. The occurrence
of styrene metabolites has earlier been in-
dicated in the lungs and liver of mice im-
mediately after a 10-min inhalation expos-
ure (5). Furthermore Ryan et al (32) re-
ported that both conjugation with gluta-
thione and hydration to styrene glycol
were major pulmonary metabolic path-
ways of styrene-7,8-oxide in the rabbit,
in spite of low activities of both gluta-
thione S-transferases and epoxide hydra-
tase in the lungs. The presence of a prom-
inent portion of polar metabolites in the
lungs in the present study may indicate
a metabolism at the site and/or a difficulty
for these metabolites to cross the cell
membranes into the circulation.

Brain had a fairly high proportion of
styrene glycol (25—50 %), despite low con-
tents of monooxygenase and epoxide
hydratase (27). Neither a metabolic turn-
over of styrene to styrene-7,8-oxide and
further to styrene glycol in the brain nor
a passage of styrene glycol from blood
across the central nervous system barrier
should be completely ruled out in spite of
the low enzyme activities in the brain and
the relatively poor lipid solubility of
styrene glycol. A nonenzymatic trans-
formation of styrene-7,8-oxide extracted
from the blood or formed in the brain is
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also possible. The occurrence of styrene
glycol in the brain is interesting, as this
substance has been proclaimed to be a
central nervous system depressant (28). No
styrene metabolites have been detected in
mouse brain earlier, but their presence has
been implied in rat brain (8). Furthermore
there have been indications of binding of
styrene and/or styrene oxide both to pro-
teins and glutathione in rat brain (12, 34).

Dose-dependent kinetics has been ob-
served earlier for biphasic styrene elimin-
ation in the rat (46, 47). Both the rate of
distribution and the rate of elimination
decreased with increasing dose, while the
apparent volume of distribution was un-
changed (47). It has further been demon-
strated that the clearance of styrene in the
rat becomes saturated after exposure to
between 200 and 600 ppm for 6 h and
results in an abrupt change in its steady-
state level in blood at higher doses (30).
This phenomenon can mainly be ascribed
to a limited metabolic capacity, especially
of the cytochrome P-450 system, which
appears to be saturable also in the mouse.
In the present investigation a dose-de-
pendent occurrence of nonmetabolized
styrene was noticed in all the tissues stud-
ied (fig 7). The conversion of styrene
seemed to be reduced at the higher doses
used.

No dose-dependent decrease in the de-
gree of conversion of styrene to styrene
glycol was observed (fig 7 & 8). Styrene-
7,8-oxide is a good substrate for the en-
zyme epoxide hydratase, which converts it
into styrene glycol, the affinity being much
higher than that of the monooxygenase
system in rat liver microsomes (3, 13). At
higher doses the conjugation of styrene
glycol with B-glucuronic acid (or sulfate)
seemed to approach saturation, and the so-
called polar metabolites were not formed
at the same rate. The polar metabolites can
be subdivided into acids (oxidation
products of styrene glycol) and glutathione
conjugates (conjugation products of
styrene-7,8-oxide). No attempt was made
to separate them.

In the liver the concentration of the
more polar metabolites exceeded that of
styrene glycol by a factor of three at the
highest dose (fig 7). This result agrees with
the reported ratio of two between gluta-
thione conjugates and styrene glycol
formed from styrene-7,8-oxide by isolated



rat liver (41). In the lungs the concentra-
tion of styrene glycol rose above that of the
more polar metabolites after the highest
dose given, while the concentrations were
equal at lower doses (fig 7). A dose de-
pendence in both glutathione conjugation
and biliary excretion of styrene metabo-
lites has earlier been indicated in the rat,
along with dose-dependent urinary ex-
cretion of acidic styrene metabolites (4, 10,
11, 12, 17, 18, 41). If the decreased relative
formation of polar styrene metabolites
noticed in several mouse tissues in the
present study depends on a saturation of
the capacity of the glutathione S-transfer-
ases, the detoxification of styrene-7,8-
oxide may be hampered. A study on the
tissue concentrations of styrene-7,8-
oxide in the mouse after different doses
of styrene is in progress in our laboratory.
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