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Original Investigations

Disposition of [1,2-'“C] Vinyl Chloride in the Rat

H. M. Bolt, H. Kappus, A. Buchter and W. Bolt

Inutitit flir Toxikologie der Universitit, Tiibingen and
Tnstitut und Poliklinik fUr Arbeits- und Sozislmedizin der Universitit, Kélin,
Foderal Republic of Germany

Abstract. Rats were exposed to [1,2-1*C] vinyl chloride in a closed system at
initial concentrations below 100 ppm. When the system was occupied by 3 rats,
& half-life of vinyl chloride in the system’s atmosphere of 1.13 + 0.12 h was
observed. The volume of the system was 10.3 L Calculation of the clearance of
vinyl chloride from the system revealed that about 40% of inspired vinyl chlonde
is absorbed by lung. Therefore, changes in respiration did not influence uptake of
vinyl chioride.

Uptake of vinyl chloride Ly the rats was completely blocked by acute pre-
treatment with potent inhibitors of cytochrome-P-450-dependent microsomal
drug metabolism (ie., by 15 mg/kg 3-bromophenyl-4(5)-imidazole or $0 mg/kg
6-nitro- 1,2,3-benzothiadiazole in 0.6 ml/kg DMSO). A weaker inhibition was
observed after dosing SKF 525 A or 5,6-dimethyl- 1.2,3-benzothisdiazole (30
mg/kg in 0.6 mi/kg DMSQ). Metyrapone did not cause inhibition.

Uptake of vinyl chloride was increased by pretreatment with DDT and. w0 a
lesser extent, with clotrimazol No significant stimulation of uptake was ob-
scrved after pretreatment with phenobarbital, 3-methylcholanthrene, rifampicia,
or chronic ethanol treatment,

Immedistely after exposure, highest radioactivity levels were observed la
liver and kidney. The radioactive metabolites of “C-vinyl chioride were rapidly
excreted, largely by the kidneys. Excretion of radioactivity in the uring was 69.4
+ 2.6% within 24 h,

Key words: Vinylchloride — 3-Bromophenyl-4(5)imidazole — 6-Niro-1.2.)
benzothiadiazole — Inhibitior of vinyl chioride metabolism — Induction of viayl
chloride metabolism.

Zusammenfassung. In einem geschlossenen System wurden Ratten initiakem

Konzentrationen an [1,2-'*C] Vinylchlorid von unter 100 ppm ausgesetzt. Bei
ciner Besetzung des Systems durch 3 Ratten wurde in der Atmosphire eine

To whom offprint requests showld be semt: Priv-Dor. Dr. Dr. Hermana M. Bok, [meistet e

Torikologie der Universitit, Wilhelmstr. 56, [-7400 Tabingen, Federal Republic of Clarwany.
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Halbwertszeit des gasformigen Vinylchlorid von 1,13 + 0.12 Std gemessen. Bei
cinem Yolumen des Systems von 10,3 | ergab die Berechnung der Vinylehlorid
Clearance, dal nur ca. 40% des von den Ratten cingeatmeten Vinylchlond re
sorbicrt wurde. Aus diesem Grunde fihrten Anderungen der Atemtitigkeit nicht
zu Anderungen der Aufnahmegeschwindigkeit von Vinylchlorid.

Durch schr wirksame Inhibitoren von Cytochrom-P-450-abhéngigen mi
krosomalen Oxidationen (3-Bromphenyl-4(5)-imidazol und 6-Nitro- 1.2.3-benzo
thiadiazol) konnte die Aufnahme von Vinylchiorid vollstindig verhindert wer
den. SKF 525 A und 5.6-Dimethyl-1,2.3-benzothiadiazol waren in dicser Hin
sicht weit weniger wirksam.

Durch Vorbchandlung der Ratten mit DDT und. zum geringeren Malle, mut
Clotrimazol wurde die Aufnahme von Vinylchlorid gesteigert. Keine signifikante
Steigerung trat auf pach Vorbechandlung mit Phenobarbital, ) Methykchol
anthren, Rifampicin und nach chronischer Alkoholgabe,

Unmittelbar nach Beendigung der Exposition wurden die hdchsicn Radioak
tivitiitswerte in Leber und Niere festgestelit. Die Metabalite von “C Vinylchlond
wurden schr schnell ausgeschieden. Bercits nach 24 Std wurden im Urin 69,4 ¢
2,6% der inkorporierten Radioaktivitit gemessen.

Schitssetworter: Vinylchlorid - J-Bromph‘cnyl-tt(S)-imidud - & Nitro 1,.2.3
benzothiadiszol — Induktion des Vinylchlorid-StofTwechsels ~ Hemmung des
Vinylchlotid-StofTwechsels,

Recent reports of angiosarcoma of the liver due to occupational exposure to vinyl
chiworide (Creech and Johnson, 1974 Lee and Harry. 1974: Buchter and Boit, 1974;
Thomas et al,, 1975) had focused attention on metabolism and disposition of this
compound, particularly since it has been suggested (Jacger et al., 1974; Bartich ¢t
al,, 1975) that hepatotoxicity and carcinogenicity of vinyl chloride may be atiribuied
not to the compound itself, but to a hitherto unknown reactive metabolite. Howevet,
due to the gascous nature of vinyl chloride, metabolic studics require some special
techniques.

Recently, Hefrer et al. (1975) exposed rats to vinyl chioride in a closed system
and nionitored concentration in the atmosphere by infrared abiorption. The ob-
served decline could be described by a logarithmic function. Uptake of vinyl chioride
from air by the rats was inhibited by acute high doses of ethanol or pyrazobs. Thiv
indicated that uptake was dependent on metabolism: apparently the organism takes
up vinyl chloride only to that extent which is metabolized. At concentrations of vinyl
chloride above 200 ppm the metabolizing system was saturated and metabolism
therefore was much siower than at low atmospheric concentrations of viny! chionds.
In these studies, Hefner et al. (1975) were faced with consideradie difficulties of
minimizing losses of viny} chloride from their exposure system, apparently due lo the
solubility -of vinyl chloride in rubber and difTusion through rubber membrrae.

The present report aims at further extending knowiedge of the fate of viayl
chloride in vivo and deals with the inhibition of uptake of vinyl chlonde by speci(i
and potent inhibitors of cytochrome-P-450-dependent mixed function otsdations.
Furthermore, the effect of agents known to induce the cytochrome P-430 system has
been examined. The use of an all-glass exposure system and avoidance of rubsber
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Dispusition of Viny! Chilaride 148

matcrial prevented losses of vinyl chloride from the cxposure system. |'‘C| Vinyl
chloride was used which also permitted determination of distribution of radioactive
metadolites in the rat organism. {n order to avoid saturation of the metabolizing
enzymes, in these experiments, concentrations below 100 ppm have been ap

plied.

Maicrials and Methods

Afaterials. [1.2-'“C] Yinyl chloride. specific radioactivity 10.7 mCi/mmol, was symthessed by the
Radiochemical Department of Farbwerke Hoechst, Frankfurt/Main. Synthcus started from [ 1.2 ''C)
acctylene. The purity of the praduct was 99.9%, ss checked by gas-tiquid chromatography (uatnmary
phase: Tenax; carrier gas: He. 70— 75 mli/min: temperature 70— 130° C: FIDL For stuenge, the wepa
tation was diluted with helium (3 pts.) to prevent polymeriation, A sample, sso dilutod w4 hebum,
which was stored for 2 months st room temperatune, conttined about 8% of v-ayl chkwwd: idigawreers.
The rest was unchanged vinyl chloride monomer (Farbwerke Hocchst, perumal cominunaatum). In
our laburatory. the radioactive preparation was stored in the dark at 2* C and used withn | museth
after synthesis,

3-Bromophenyl-4(5)imidazole. 6-nitro-1.2.3-benzothiadinzole, and 4.6 Jimethyl 1.2.) hensata
dinzolc were kindly donated by Dr. C. F, Wilkinson, Cornell Laniverity. lthaca. N.Y,

SKF 525 A (2-diethylaminocthyl-2.2-dipbenylvalerate - HCl) was obtasnsd from Sauth, Khoe, &
French, Philadeiphua, Pa, and mectyrapone was obtained (rom Ciba, Basel, Switzeriamd, Pyrasok nas a
commercial product of Fluka, Buchs, Switzerland,

Pretreatment of Animals. Male Wisiar rats (200250 g) from Ivanmas, Kisslegg, Aligau sery
used for the cxperiments.

Raig were pretreated with phenobarbital by a singhe i.p. injection of 80 mg by followed iy § days
of 0.1% phenobarbital as & constituent of the drinking water. 3-Methyicholanthrene was gren as &
single i.p. dose of 40 mg/kg in olive oil. 4 days prior 1o the experiment DV (p chiuwropheny il tn
chioroetnane (DDT) was given | week before the experiment by a singe 1.p. Jose of 200 mg by i dine
oil. Clotrimazol (Bay b 5097; Cancsten® of Bayer. Loverkusen) was admiuustered s 8 dasdy Lp. diee
of 20 mg/kg in olive oil for § days. followed by 2 days without treatment, Rifammcw (20 mg Ly}
was given ocally for 5 days: rats were used | day afler consation of treatment. Chivens ethamd
treatment of rats was achicved by sdding 30% (v/v) ethanol and Urs (e i wucrone W the drmbing
water for 3 wecks. Treatment ceased | day before the experiment,

Exposure of Rais to "C-Vinyl Chloride. Rats were expucdd to 0" vins] Jhhoade 10 a chined alf
glass system s shown in Figure 1. A desiceator was used as the exposure cage. It contamnad & center

Fig. . All-glass exposure sys-
tem, (A) inlet for “C.vinyl #
chloride: (B) septum (rubber,
coated with teflon). For deter-
mination of concentration of
"C-vinyl chloride in sysem’s €
atmaorsphere, samples of air (2

mi) were withdrawn by means

of syringe, containing toluene
scintillator (scc text), (C) inket

for oxygen; connected with
spirometer, (D) CO, absor.

bent, Three rats were placed

in chamber, Volume of system

was 10.31
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well {D) fillked with the carbon dioside absorbent (~Indikator- Atemkalk ™, Driger. Libeck) A spurowns
ter. (illed with oxygen, was coancoted with the oxygen inket (CL The total volume of the Ly sem was
10.3 L The spirometer uscd for these experiments was of type 336 (A, Dargatr. Hamburgl amd alkrmod
mechsnical recording of the consumed gas.

When starting an experiment. 3 rats wore placed in the desiccator and oxygen comsmpinm was
monitored by the spirometer. “C-Viny) chioride was mized with stmaspheric air and the masture was
injected with & 20-ml syringe into the rat cxposure cage via inlet A.

Caoncentration of radioactive vinyl chloride in the air of the system was mweasured every W
m -

Measurement of Radioactivily. Because of the solubility of vinyl chloride in foluene. 4 toduere
scintillation mixture (0.4% PPY) plus 0.01% POPOP in toluene) could be ysed for doterminatum of **C
vinyl chioride. A 5-ml syringe was filled with 3 ml of this mixture. Air of the cxpunure syslem (2 miy
was drawn by this syringe with a long needle through the rubber septum (8) This wptlum was cated
with teflon 10 avoid diffusion of vinyl chloride through the rubber, After withurawal of the mt, the
contents of the syringe, scintillation misture and “C-vinyl chioride contan °g ar, were shaken fue
min to dissolve the viny! chloride, and the scintillazor was poured into 8 scintillstion vial wdh an
sdditional 7 ml of scintillator. The scintillaticn mixture was counted for radivactivity in & Berthoks B
S000 hiquid scintillation spectrometer.

Determination of Radioactivity in Tissues and Urine, For determination of radisactive sartbw
lives of vinyl chloride in tissues, organs of rats exposed o “C.vinyl chloride were homogenized wah 4
vol of water by mcans of an Ultra-Turrax tissue homogenizer, Losses of nonmetabodised viayl Nk
due to diffusion from the tissuc into sir could be minimized by immediately sacrilcing the 1y 8%
withdrawa! from the exposure chamber, and by immediate removal of the organe. Tiw distrwatum

nonmetabolized vinyl chioride in rat tissues after exposure will he reporicd separsicly.

Afier homogenization. ¥; ml of homogenate, corrcsponding (0 0.1 g of wet tniug, was degevand
with 0.5 ml 1 M hydroxide of hyamine. After achieving swlution. 0.3 ml of pre: aube muature (supermis
tant of 12.5 g commercial benzoylperoside plus 12,5 g CaCly plus 100 mi ioluene) was sdded, witend
overmight at 37°, and counted for radivactivity in 10 ml of Bray's solution (Bray, 198UL

For determination of cxcretion of radioactivity in urine of rats exposed 10 *C vyt chivrade, I

ruis were placed in & metabolism cage after cxposure. Urine wax counted fiw radsoactvity 1n Bray 'y
solytiom (Bray, 1960),

Resuits

Uptake of "“C-Vinyl Chloride. Before starting the animal studics. control expen
ments with the unoccupied chamber showed that no messurable radioactivity was
lost from the exposure system (Fig. 2, curve A). When the chamber was occupied by
3 rats, a logarithmic decline of radioactivity in the air of the exposure 1ystum was
observed (Fig. 2, curve B) with a half-life of 1.13 + 0.12 h (6 determinations, x ¢ 1),
This agrees with the data of Hefrier ¢2 al. (1975) who measured a similar decline by
means of infrared spectroscopy.

Changes in the uptake of oxygen from the spirometer (Fig. 2. curve C) do mt
coincide with changes of uptake of vinyl chloride by the animals from the system
(Fig. 2, curve B).

Inhibiton of Uptake of '“C-Vinyl Chloside. Hefner et al. (1975) had shown that
innibition of metabolism of vinyl chloride. e.g., by acute high doses of pyrasole or
cthanol, results in a corresponding inhibition of uptake of vinyl chioride from ar.
However, they failed to show inhibition by specific inhibitors of microsomal mived
function oxidases. In their experiments SKF $25 A did not inhibit the uptake of
vinyl chloride to a significant extent.

Much more potent inhibitors of microsomal oxidative drug metabolism than
SKF 525 A have been synthesized recently by Wilkinson and his coworkers (Wil
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Disposition of Yinyl Chloride
Fig. 2. Decline of “C-vinyl chioride in closed system due pemvye
to yptake by 3 rats. (A) control experiment with unoccy- 2 e
pied chamber. (B) chamber occupied by rats, Half-life of VR
vinyl chloride ~ 1.1 h. (C) oxygen consumption (ml/min) j \\
of rats during experiment B. Changes in respiration do 1. "
mx influence uptake of vinyl chioride, KN
10 .\_
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N
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kinson, 1971: Wilkinson and Bruttsten, 1972). These inhibitors were originally de-
signed as insecticide synergists. In the present study two benzothisdiazokes (6-nitro

1.2.3-benzothiadiazole; 5.6-dimethyl-1,2,3-benzothiadiazole) and one substituted
imidazole (3-bromophenyl-4(5)-imidazole) have been studied as to their inhibition of
vinyl chloride metabolism. Because these compounds tumed out 1o be insolubic in
most of the solvents commonly used for application 10 animals in vivo it was necey

sary to administer them in DMSO solution.

The inhibition of uptake of vinyl chloride by 3-bromophenyl-4($)imidazoic and
its reversibility is shown in Figure 3. These experiments have been carried owt on
consecutive days, always using the same animals (3 male Wistar rats of 250 g) The
half-life of vinyl chloride in the closed system was 1.1 h when the rats were untroated
(curve A). In contrast, pretreatment with 35 mg/kg 3-bromophenyl-4(5) imidazoke in
DMSO (0.6 ml/kg) by i.p. injection, 30 min prior to exposure, completely blocked
the uprake of vinyl chloride for 5 h. After this period inhibition became incomplete
(curve B). Twenty-four hours after application of the inhibitor, the half-lfe of vinyl
chloride in the closed system turned to the normal value (curve C). The comtrol
experiment with DMSO showed that this solvent inhibited uptake of viny! chioride,
but to n much lesser degree than was observed in presence of the imidazole: initially,
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¥ig. 3. Reversible inhibition of uptake of 4 vinyl chioride. Experiments performed wxh same A emta ot
consecutisg days. {A) control experiment. /y of viny! chlorie in system - 1.1 . (B) sl iahrhetuon ot
upake of vinyt chlunde by scutc dosage of 15 mp'kg 3 bromopheny | M) urudasoke  Ub mi by
DMSO (Section 1), Inhibitian becomes incompiete after § h (Section H. (C) control evprnmeent. b
after dusage of } tromophenyl M Spimidazole. 4, ¢ C 0.92 h. (C) solvent control, 0.6 mt kg DIMSO M2
min prior 10 expeniment, Intial 7,.y (Section 1y 3.3 b Jasting foo 4 h i5ottwm HE

the half-life of viny!l chioride in the system was 3.3 h {curve D. Section 1) but this
initial inhibition lasted only for 3.5 h (curve D, Section 11

In order to compare the inhibitory patency of some further compounds (SKF
525 A. metyrapone. pyrazole) with that of the benzothiadiazoles and of bromuaphe
nyl-imidazole, all compounds in a simiiar manner were administered in DMSO wlu
tion. The results are given in Table |. Complete inhibition of uptake of viny! chhorudke
was achieved by 3-brom0phcnyl—4(S}imidazolc (35 mg/kg) and by é-nitro benzo
thiadiazole (50 mg/kg). 5.6—Dimcthyl~bcnzothindiuolc (50 mg/kg) showed a beaset
effect. comparable to that of SKF 525 A (50 mg/bg). Metyrapone did not intubet.

Tebie 1. lahibition of uptake of " .vinyl chloride by acute davage of potential unhwbehrs, The coen
pounds were administered 30 min price ta the cxperiment by iLp. ingction DMSO wsiutam, Hal e
of vinyl chlocide in the closed <y stem (2, o) and the corTespoading tate cunsiant of chronsaatsn from th
system src shown. Systemn wis occupied by 3 tats

¥ ' “~
th) (L3 e

DMSO control
{wee Fig. 3) 3 o -

35 mg/kg 3-Bromaphenyl- 5 Fimidazole n DMSO (wex Fig. 1 ~ 0 W

50 mg §-Mitro-1.2.3-benzothiadiazole in DMSO - 0 [+ 4

50 my/kg 5.6-Dimethyl- 1.2.3-benzothiadiazoke in DMSO 1.7 Q.04 ™

50 my/kg SKF 525 A in DMSO 40 00%

30 mg/kg Mctyrapone in DMSO )2 o -

50 mg/kg Pyrazok in DMS0 9.2 ool [

100 mg/kg Pyrazoke in DMSO - 0 o0
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Dispusition of Vinyl Chioride ' 1ev

and 2 comparatively weak inhibition was observed after administration of pyrazoke
{30 mg/kg). However, increase of the doss of pyrazole 1. {00 .ng/kg in DMSO
compietely blocked uptake of vinyl chloride. This inhibition by pyrarole is greater
than that reported by Hefner et al. (1975), but it has to be taken into account thst
the sofvent DMSO which has been used in our study. exerts a synergistic inhibitory
effect. When given in aqueous solution, 100 mg/kg pyrazole blocked uptake of viny!
chicride only by 71% (data not shown in the able).

Inlaction Experiments. Rats were pretreated with agents which are known (o
induce drug metabolizing enzymes in the endoplasmic reticuium of the liver. Tabl: 2
comparcs the haif-life of vinyl chloride in our system before and after pectreatment.
It is surprising that phenobarbital does not shorten the half life. Afler peetreatment
with phenobarbital it was of no influence whether the rats wee examined immedi
ately after the treatment period or 1 day later.

No significant enhancement of uptake was obscrved after application of

. d.mcthylcholanthrenc. Neither rifampicin, which induces the microsomal NADPH

cytochrome-c-reductase in the rat (Otani and Remmer, 1975), nor chronic treatment
with cthanol. which induces a specific species of cytochrome P-450 (Ullrich et al.,
1975) showed any cflect. Pretreatment with clotrimazol which has oeen found o
increase demethylation of’ mestranol in rats (Bolt and Kappus, 1973) slightly in
creased uptake of vinyl chloride, but a marked effect was observed only after pre
treatment with DOT. The well-known persistence of DDT in fat effects a loag
lasting induction: even when assessed | month later. the uptake of vinyl chhoride b
the rats was enhanced.

Distribution and Excretica of Radioactivity. Rapid conversion of vinyl chloride
to polar metabolites has been reported in vivo, using rats (Hefner et al. 1975), and in
the isolated perfused rat liver (Radwan and Henschler, 1975). Therefore, radioactiv
ity measured in tissues after exposure to “C-vinyl chloride should mostly represent
metubolites rather than the parent compound. As demonstrated in Tabie 3. organs
of highest content of radioactvity are liver and kidney. Radioactivity in fat and in

Table 2. Effect of pretreatment of rats with inducing agents on uptake of '*C vinyl chhwwde Data gone
the half-life of vinyl chloride in the closed system when ovcupeed by 3 make ran (200 240 g

Rats pretreated with Haif life t1, ) of vinyl chiwnde 1h)

Before pretrestment After pectrcstrrrm

Phenobarbital;
ist sxperiment 1.1 1.2
2t expersnent® 1.2 s
3-Methylcholanthrene 1.1 1.0
Rifampicin 1.1 il
Ethanol (chromic treatment for 3 weeks: | day
¢ cossatnl 11 ' 1o
Clotrimazol 1.4 O RR
DDT 1.0 0.6y

* This valuc was taken | week after u single i.p. dose of 200 mg bg DDT One maornih lader, i ey
rats showed & £, of 0.B0 h
* For the sccond phenobarbital cxperiment rats of 175 g were used
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Table 3. Radioactivity in organs of raus afler exposure 10 C Tabde 4. Facrcuon of reduumte
vinyl chloride (initia) concentration 50 ppm, 5 h exposure). Make ity m wrine of raty afy 3 hespus
Wistar rats, 200g. Mean values + standard deviation are sure 10 "C vyl chhorude nstial

thown; n = 3 cuncentratikmn 50 pom)
% of incorporated vinyl chloride Day aftet "% excrctrm
radioactivity/g tissue expoude of incyrme aleed
- Cadoatnty
tromediately after 48 h afler beginning LS WLV T 1
cxposure of expoture
. Iu (L AT |
Bruin 0,171 + 0.008 0038 + 0.004 2nd 174 « 04
Liver 1.86 + 0.30 032 + 002 Ind 049 + OQim
Splcen 0.73 + 005 0.37 & 00t~ 4th 042 « 00
Kidney 2,13 +043 021 + 003
Adipotc tissue 0.22 * 0.06 0.044 + 0.004

Muscle (M. psoas) 032 + 0.07 0.05 + 0.0t

brain, organs which may be expected to be of affinity for the very lipdd loh_ahk vinyl
chioride, is comparably low,

Metabolites of vinyl chloride are largely excreted during the flest 24 h slfler
exposure, predominantly in the urine (Table 4). Fourty-cight h after eaposure, a

comparatively small part of incorporated radioactivily remains in the organism
(Table 3). .

Discassion

The results sugges: that respiration is not a rae-limiting factor for tne uptake of
vinyl chloride by lung. This is also reflected by calculation of the clearance of vinyl
chioride in the closed system. For k = 0.61 h~'(i.e.. £;,; = 1.}3 h) and the volume of
the system of 10.3 1 the clearance of vinyl chloride for three rats, sach of 230 3.
amounts to k - v = 6.3 I/h. On the other hand, the mean value of oxygen consump

tion has been determined 10 be 13 mi/min or 0.78 UVh (Fig. 2} If we assume a
difference of oxygen content between inspired and expired air of about $%, toisl
respiration of the 3 rats averagss 15,4 /h, A comparison with the above chesrance of
viny! chloride shows that only about 40% of inspired vinyl chloride is taken up by

the organism. This means that normally respiration should nat limit the rate of en'ry

of vinyl chloride into the orgasism.

The dependence of uptake upon metabolism is clearly capressed by its total, and
reversible, inhibition after dosing potent inhibitors of oxidative micrasomal drug
metabolism. It is currently thought that substituted imidazoles occupy the type (1
binding site at the 6th ligand of heme iron in cytochrome P-430 (Wilkinnon et al.
1974), whereas benzothiadiazoles may trap a reactive oxygen species invobved 0
drug oxidation (Marshall and Wilkinson, 1973), The much lesacr effect of 4.6 ¢4
methyl-benzothiadiazole compared 10 6-ntitrobenzothiadiazoke which i found w the
present study, has also been observed in studies of microvomal drug metabokem
vitro, Using rat liver microsomes, the oxidation of aniline. ethylmorpiune. sad am
nopyrine was markedly inhibited by 6-nitrobenzothisdiszole, but not by 3.6 &
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Dispusition of Viny! Chloride Ty

methylbenzothiadiazole, whereas demethylation of p-nitroanisole and hydrox ylatun of
cstrogens was inhibited by both compounds to nearly the same eatent (Bodt and
Kassel, 1976). It may be considered that viny! chioride is metabolized by a distinct
species of cytochrome P-450. This may also explain the lack of stimulation of

* metabolism of viny! chloride by phenobarbital and meaihylcholanthrene which con

trasts to stimulation by the chiorinated lipophilic compounds DDT and ckxtrimasod.
The lack of stimulation by phenobarbital in the present experiments coincides with a
missing inhibitory cffect by metyrapone. Metyrapone is currently thought to inhabwg
the specific species of cytochrome P-450 which is induced by phenabarbital.

Further experiments in vitro on metabolism of vinyl chloride by rat liver micro
somes also revealed no stimulation by plienobarbital pretreatment, neither of tw
total rate of metabolism. nor of covalent binding of vinyl chloride to macromale
cules, althuugh cytochrome P-450 was enhanced under these conditions (unpub
lished results). This is in contrast to recent reports on enhanced liver toxicity of vinyl
chloride in phenobarbital-pretreated rats (Jacger ¢t al.. 1974), and on increased fue
mation of mutagenic metabolites from vinyl chloride by liver microsomes from rats
pretreated with phenobarbital (Bartsch et al.. 1975). However. our results agree with
obscervations of Gebring (personal communication) who also did not find increased
metabolism of vinyl chloride in rats afler pretreatment with phenobarbital, We think
that most probably strain diffcrences may be responsible for these diverging e
sults.

The present experiments further prove that vinyl chloride is metabolized very
rapidly. Most of the metabolites leave the body via the kidncys within 24 h. The rent
of about 30% which is not excreted in urine is partly excreted via feces and via
expiration of “CO, (Green and Hathway, 1975: Gehring, personal communicatiuw).
However, some metabolites remain in tissues even 48 h afler exposure (Table §),
This should be viewed along with the previous findings that vinyl chioewe can b
converted in vitro by rat liver microsomes 1o reactive metabalites which con akenthy
bind 10 macromolecular structures (Bolt et al.. 1975: Kappus et al.. 197%) Henex,
the possibility of long-lasting covalent binding 10 cellular macromolecukes 1 vive
and its toxicologic implications will be a matter of a further suney (Bolt ot ol
1976).
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