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Retention of vinyl chloride in the human lung

J KRAJEWSKI, M DOBECKI, AND J GROMIEC
From the Department of Chemical Air Pollutants of the Institute of Occupational Medicine, Lodz,
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ABSTRACT Experiments with volunteers showed that 429 of an inhaled dose of vinyl chloride is
retained in the lungs. This value is independent of the concentration of vinyl chioride in the air.
Elimination of vinyl chloride through the lungs is negligible since its concentration in expired air
decreases immediately after the cessation of exposure.

Interest in the toxic action of viny! chloride (VC) has
grown recently following the increased incidence of
hepatic angiosarcoma found among VC poly-
merisation workers.

In industry the main route of VC absorption is
through the lung. No data on skin absorption in
man are available, but it cannot be excluded since
the compound was found to penetrate the skin of
exposed monkeys.! The retention rate of VC in the
lung was reported by Buchter er al? to be 26-28 %,
but these results were obtained from only two indi-
viduals exposed to 2:5 ppm VC and may thus be
subject to error. The purpose of the present study
was to determine the percentage retention of VC in
the lung in man.

Method

Five healthy male volunteers aged from 26 to 31 were
carefully examined by a doctor before and after
exposure, and medical supervision was provided for
each experiment. The volunteers were exposed to
four atmospheric concentrations of VC with a 1 m3
toxicological chamber serving as the source of VC-
air mixtures. VC monomer from a pressure cylinder
was mixed with precleaned air in a two-step flow-
dilution system to give the final concentrations.
Volunteers were exposed for six hours to VC con-
centrations 60 mg/cm?® (24 ppm), 30 mgfem? (12
ppm), 15 mg/em? (6 ppm), and 7-5 mg/em3 (3 ppm);
values equal to 2, 1, 0-5, and 0-25 of the Polish
maximum allowable concentration respectively. The
subject remained outside the chamber and inhaled
the air from inside through a gas mask connected
with the interior of the chamber,

- . e

Reccived 29 October 1979 - v
Accepted 19 November 1979

Samples of inhaled air were collected into 500 cm?
gas pipettes every five minutes, the expired air was
sampled using charcoal tubes, and four to five 10-
minute samples were taken every hour. The VC
concentration in both the inhaled and the expired air
was determined by gas chromatography?®; deter-
minations were possible down to 0-3 mg/m?3, The
difference between the concentration in the inhaled
and expired air was calculated to obtain the percent-
age retention of VC in the lung, Samples of exhaled
air were also collected for the first 90 minutes after
the cessation of exposure to determine the rate of
elimination of VC from the lung.

Results and discussion

The percentage retention of VC in the lung is shown
in the figure, The value was independent of the VC
concentration, averaging 429 and reaching the
highest level of 469 in the first 15 minutes of
exposure. In all the experiments the retention rate

50 L]
. Mo
o
~ 407 gy 3 2
:_ (=]
5 30+ o
E i 8]
% o4 o 60mgl/m?
&1 | Hmgim?
& 15 mg/m3
0d © 7-5mqlm3
— Average
i 2 i 4 5 6
Time {hr)

Percemage retention of vinyl chloride in the lung.
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Table Y  Vinyl chloride concentration in expired air ar end of exposure

i In inhated air (mgjm®) In expired air. last hour of exposure  In expired air

{mg/m*)
Mean value in first 30 minutes after  Percemage af inhaled canc entragion
exposure (mg(nd)
&0-0 276 284 , 473
300 112 1-30 4-30
150 58 0-54 3-60
g Table 2 Individual differences in retention rate ar 30 mgint® viny! chloride
w . Subject No % retention at selected time points from start of exposure
!
o X 15 min 30 imin 1h 2h kL] 4h 5h 6h & hour mean
(=]
[«<] l f 55-0 450 42:3 51-Q 420 475 403 300 450
- f 2 79-0 770 68-0 75-2 685 52:2 755 677 710 .
[o] i 3 40-3 37-8 334 429 287 292 352 29-1 335 B
w i 4 45-0 315 493 410 345 41-7 440 334 39-0 :
5 431 359 208 299 320 20-2 373 26-2 100 4
Mean retention 525 454 42-8 48-0 4141 382 465 373 44-0
Standard deviation
of mean S/vn 71 82 65 76 7-2 59 74 77 86

dropped rapidly 30 minutes after exposurc was begun
and thereafter increased to a relatively constant level.
A simifar picture was observed by Rogaczewskat for
acrylonitrile.

Concentrations of VC in the expired air immedi-
ately after cessation of exposure are presented in
table 1. The concentrations were extremely low and
30 minutes from the end of the exposure no more
than 5% of the chamber concentration could te
detected. The values accounted for about 109, of the
concentration in the air expired during the last 30
minutes of the experiment. Results for the lowest
chamber concentration, 7-5 mg/m?3, were below the
limits of detection of the method and are therefore
omitted in table ].

Considerable individual differences in retention

rate were observed as illustrated by the wvalues
obtained for exposure to 30 mg/cm? (table 2).
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M. Nosko, K, Pernov, M Spasovski — Vinylchloride Disease im Bulgaria

Summary The authers ioliowed the conce-:ratrons of vimlehlotide from the beginning
o ats production 12l now dusing its synthess and pebymerization’ and estabinhed that in
*05 they were 110 ma m® but since 1970 they were in the ranles of 12 to 240 mg m® i the
threshofd value of 30 mg o

They undertook twice evaminations o 37
zes in hemopoiesis, protein axd enzamre funci

They discosered len cases nilh vinyleh!
The sick persons were mainly irom the persen

workers. inchudirg neurclogic status, chan-
of liver.

e disease 2rd 9 with single syndromes.
- working dunzz the polymerization of vigyl-
chloride at the repair workshop with a lengih ci service of 3 to [l years. Vegetative paly-
neuropathy 2nd increased activity of gamma-gictamyltranspeptidase were the leading signs
There_were acroosteolisis and thrombocytopema in some of the patients

The authors prepare medic:I-Prcphylauic Teasures in respect Lo @ G-hour werking day,
additional food without pay, preliminary and periodical examinations of the workers and
suitable fabour establishment of the same pat:zaes. An experiment is carried out to correct
threshold value of the concentration.
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TPOMEHH B AJTEPTHYHATA PEAKTHBHOCT ¥ MEXAHM3IATOPH
M. Jewspoxa

M4 - Coprn, [InITH33T 0 spiaeha 0 xpane- ¢ Kaauppe =3 20 12eCHOHATHA 2I60RBI AT,
fuEce. el X 0.z

Hail-xapakTepHoTo 32 Havlero cOuNa: CTUYECES 127010 CTORANITER €2 Cl9-
Geno GupaitTe TeMROBE HA PA3BNTIIE ¢ WIIPOKO 11370731 B2HE Ha NOCTIDRENHATE fia
Haykara i texnikata C velpapanero, ¢ MeXaHHIAUIINTA i XIMUZAUHATA MY ce
nopaurar W pemud npodratoornuni npediexit (3, 31 O elua ctpana, ceacko-
CTOMANCHOTO NDGH3BOICTRO Ble MoBeye c2 JOATINKI3Z 17 NPOMUWLIERSTO, a, of
APYTa, T0 C€ XapaKTeplisnpa cbC cBOIl cleuidiIvHN oCCOEHOCTI — A QHeC Ce.t-
CKOCTOMARCAITE PABOTHHLI o3 UATOKEH! H2 Ba3IeflCTBIeTO HA KOMAJEKe He-
GaaronprATHY TPYA0BH PIKTOPI, NPHMELH) TPYIA HA “teXaHIIaTODITE. [Mpova-
EQHIIATA HA MHOTO amropn 1. 2, 4) mokzizdr, 4e K2 zDeus Ha paboTara on Te
HECTC €A H3J0AEHI HA NPOCTYIHI MOMENWTH il NPaxe30 £331eHCTBUe, HAIBIDI-
93i00 JECETRI NBTI NpeleTHO Jonyeriuate vopui. [Ip: tosz uevainpanuat or
TAX MPax € ¢ QUK TUCOEPCHICT I CBE C2CH2H CLCTAS (MNHEPaded It 0praykye),
CHABLPRAUL NECTILRIN, MIHEPAHI TOPGER I TOIRMO KOJUECTBO reGha paopa,
Be.aeacTsie #2 paGoTaTta Ha M2wnkHuA 13, /7ate] BBS 85H2IVND €2 B3YepeHil B Hal-
MPEAETING JONYCTIMH KOHUGHIpaums Bpizwi razome #CO) 1 wedwonpoIvETH,
a WyMbT 10 speMe Ha padora locTira 95— 116 1B ¢ el-rapevennio paGposbIzEd-
CTBIHE BBHPXY UATOTO TRIO (2, 1),

Benukit tean dakropn pz paborsara (pe1a ne ca £33 IHayenre 3a 31pazero
Had MEXAUN3IATOPUTE, 34 CLCTOANNETO HA WM HOBUOIOTIIGEAT2 PEaKTIBHOCT, KOATO
€ EIHO OT BOIEULNTE NPII CI0kHIITE PEARL I ¥a IDHCNOCGEZ3aMe € OKO.THATA Cpexa.
[lpoyusanin 32 ¢tCT0SHHETO HA asesInHATa PeasTHBIOCT MOl MeXAHNIA-
TOpH Zocera y Hac ke ca npasexi. Hie o3 7ocTaBiave za wea 13 npoywnM Ton
npoGaes ¢ orsel ONpeleTANe HA PICKS 33 E3IMMKBANE £2 27eProall cpel TpYNa or

n[‘ﬁ‘ﬂ‘n S LNDIUYHITA JRIRTISVECT ¥ wEYArHIATOPHR

113

70 aywh IEXZNNIATOPH CT 2TPAPHONMPOMILIEHNR Kovmaere B rp. Kuewa. Or
rax 51 6sxa Tpaktopuctit, 9 — womGaitkepn u |0 — mouThOpH. BeHukw 6axa
MbIKe, K2TO MaaanTe wnaneidn or 20 10 30 roinun 6axa caado acTenenn {7,1%).
Mpeo6iaiasaxa Iaara B :psla H H2TPe1Ha1a 8b3pact: 12,99 ,ﬁn.ta ot 30 a0
40 roankn, W% — or 40 3 30 rozuxn u culo Toakoea — 0%, ot 50 a0 69
roguui. Ha 1083 BB3PacTcso painpeiearie KOPECAOKANPAILE f HPOABIAKATET-
RHAT TPYIOB CTaA rpit 171 — 77,1% X2 Hal in I'DJ:T’HII CTAA KaTO MeXawi-
aarepH. Ot Tax 25.5°% ca pzborimi ot 10 20 15 rea1, 40% — or 15 20 20 ro3. u
11,4% ca i3anpanaeaan GpedecusTa cit nosede of 20 roanwm.

3Ja oCHmecTBABAHE HA HATIATA 1,1 CCBEH T0IPOfHATA AHAMHE2a BCHYKH Jita
6AXZ KNIHIGECKH NPer.Ielan o7 CReutaTICT # KOHCYATIPARI ¢ TAX — Kapauo-
Jaor, oTaM0I0r B OTO-prEc-1apitreor. C rosomra ka cnuporpap Gaxa ns-
cAellBakIt NOKAIATETiTE Ha 3rHknoTo 2nmane (BK, CEOBK, MMB), a aa onpe-
AeAfRe CHETORAHNETT 1 GPORXIANHATA DEaxTHBHOCT fele NpHIDHSH HHXANATOP-
HHAT Aep03010B AULTHAXOIZEOB TECT NPI uaTa fed PVHEWICHRINY AaHHE 32
GponxoobeTpyrLdiA. Tipovess B alepriyHara iy PEaKTHAHOCT TEPCEXME upe3
XOHMHOATEPrildHO TeCT) BAKE ¢ Habop asepredl — GHTOSN, GakTepraasil, rHIl i
nonexnopi. C A3K.TiONEHNIE E2 NOJEHOBHTE ATEPreHil, KOUTO amInunpasse ckap-
GUEANOERD, OCTAEAIRTE COCTABAXME NATpalepuadno. KouTpo.awuaT tect un
chAyMelwe 52 OUEHABAKE EOPMAINATA KOAHEZ DeAKTHAHOCT. Beuuku wowuoazep-
FHYHH PE2KLHIN OTGilTAXMe Z5}eTanko — Ha 26—30-va MuHyTa o Ha 24-4A yac.
Moayvenute JakRN Cpasrv2axye ¢ JaHHNTE 52 KOHTPOJHATA [PYNa .IHua, ua-
Spossatin 30 Ayunr aIMEEICTRATABHG CIVALTS I ¢ NO10SHO BBIPACTORO il TPY
AOBG PAZGDEIETEHHE.

Pesvatate W olcsaszane

N0K238Xa, Ye MeVaHNIsTopHTe Gonely
BAT NO-4€CT0 OT KOWIOMATISUT'L. KATAPH #3 TOPHITE JNXATEIHR Nrinwa i Gpon-
xHTH (TaBz. |) B cpaEHer'a & sCHIPDARATA [P 12, KATO YCTAHOALHAT2 PalaiKa ce

THHECRT J09T13epRa {p <O03Y Tean Jawmn 6axa B rogomuiTeHa
KOpeJsaTliska BpB3Ka He T HeTO {BBIPER! 4¢ TIBEHE OT N0-
noBmar: — 34,3%, 69z 3 IPOIABIAKITEIRICTT M2 TPY.ACENR
CTaNC.
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C nmorowrta Ha Ko
A% (66,3%) ca aaepris
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