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regrowth) of a peripheral nerve leads to a rdharkable over.
production of Schwann cells in the distal nerve stump reacling
a point at which these cells are applicd in mudtiple layers around
cach single axon. Also, ia crush lIesions of the abnormal
peripheral nerve roots of dystraphic mice, where a paucity of
Schwann cclls and myclin segments provides much less degen-
erating material than in normaad nerve, an increase in the
number of myclin scpments and, presumably, Schwann cells is
induccd by crush injury’. The importance of the axon in
provoking Schwann cell proliferation is also indicated by
obscrvations, on the proximal stump of scvered or crushed
sciatic nerve, that proliferation occurs independeantly of
widespread nerve fibre or myelin degencration and in con-
ditions in which nerve regeneration is most actively occurring®.

Our obscrvation of the axon-Schwann cell interaction resuit-
ing in mitogencesis illustrates one use of cultures containing
cither ‘pucc’ Schwana cell populitions or bare ncurite pre-
parations. These preparations may be useful in further analysis
of the interaction between neurite and Schwann cell, as well
as in studics of the basic propertics of the Schwann ccll itsclf.
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Biological reactivity of PVC dust

Concerx has been expressed about the biological potential of
polyvinyl chloride (PVC).and its associated monomer vinyl
chloride monomer (VCM)L. During the industrial processing
of PVC, workers can be exposcd to varying quantities of this
material in the form of a dust. At the present time, however,
there is little detailed biological or biochemical information on
the ctlects of inhaled or ingested PVC, or on the reactivity of
this dust material. The biological reactivity of other dusts
(silica, asbestos) have been studicd by a hacmolysis technique?
which is useful for assessing the degree of membrane-induced
damage by a varicty of toxic matcrials. Other inn vitro screcning
systems using lung? and other cells* have also provided uscful
information on structural and biochcmical changes induced by
parucuhtc matter. Here we n.port on the haemolytic potential
of PVC dust, comparison of which ts made with the highly
hacmolytic and biologically reactive chrysotile asbestos A
(UICC standard reference sample) and the eflect of PYC on
lung fibroblast cultures.

The hacmolysis technique used has been described in detail
previously®. The degree of haemolysis was expressed as a

“pereentage of the totally lysed sample and the results presented

as the means and ranges (i any) of, at least, quadruplicate
assays. Two samiples of PVC weretested (KM 1T and KM?2) both
of which were_obtained gstinely:divided dricd powders which
had been formed by standard_processing procedures foe use in
fabrication work.

ng.unplg (KM 1) was highly hacmolytic at relatively
low concentrations, 100%, hacmolysis (over S0 min) being
achieved by between 7.5 and 10mp of dost (Fip. 1a). Withincreas-
ing concentrations of PVC, hacniolysis seems 1o be reduced,
but this eflect ts most hikely the result of some of the released
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Fipg. 1 Hacmolysis by PVC dusts and chrysotile asbestos.
a, Hacmolytic potency of KM 1 () and KM 2(0) PVCsamiples
afier SO min: b, chanee in hacmolysis with timic by 7.5 mg samplcs
of UICC chrysuuk asbestos A (A) and KM 1 (Q) PYC.
Briefly, a 1% (v/v) suspension of packed rabbit crythrocytes in
veronal buflcred saling, ptl 7.4, was uscd in all the experiments.
The incubation mixture norm\lly consisted of dust sampie with
1 ml 1% crythrocyte suspension+-3 ml veronal buffered saline.
After incubation and agitation for 50 min (or varying time inter-
vals) at 37 °C the samples were centrifuged at 2,000 r.p.m. for
20 min and the extinction of the supcrnatant read at 541 nm.
Controls consisting of a totally lysed sample (1 ml 1% erythrccyte
suspension -~ 3 ml water) and a fraeility control (Iml1Y
erythrocyle suspension + 3 ml! veronal butfered saline) were
treated identically in each experiment.
<
haemolytic. A sample of 100 mg of KM 2 PVC gave an equiva-
Jent haemolytic effect to 1 mg of sample KM 1. The haemolytic
activity with time of a sample of KM 1| PYC (7.5 mg) was
compared with an ‘equivalent mass of chrysotileasbestos A
(Fig. 1b). 1t is evident that the asbestos is a fuster haemolytic
agent, although total lysis is achieved by PVC after I h.
During the processing of diffcrent forms of PVC, a variety .

Fig. 2 Haemolysis by washed samples of XM 1 PYC dust (7.5
mg) and the resulting supernatant fluids from these washings
compared with the hacmolytic activity of the untreated dust
sample. KM 1 PYC g, Untreated; b, washed once; ¢, washed
twice; d, washed three umes e, wash |; f, wash 2; g, wash 3.
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. sgents are used which could contribute to the hacmolytic
JTeet of the dust. Therclore, simples (7.5 myp) of KM 1 PYC
were washed once, twice and three times (5 s cach wash, in
3 ml veronal bufTer on a wlurlimix; followed by centrifugiation,
2,000 r.p.m. for 20 min) and the hacmolytic potency of the
washed dust samples and the supernatant fuid were compared
with the Jytic potential of an untreated PVCE sample (Fig. 2).
After a single wash, the hacmolytic potency of KM | PVCis
reduced by over 6074 and subscquent washes reduce the
activity of the dust cven further. Thus the removal of some
surfice-associated material, which must exist in a reasonably
soluble form, considerably reduces the biglogical potency of
this I'VC dust. [t is atso evident that this material, once removed
from the dust surface and diluted out in solution, has very
fimited hacmolytic activity (Fig. 2). -

The cffect of KM | PVC was studied on the levels of cell mat
DNA, RNA, protein and hydroxyproline (asscssment of
collagen) in tung fibroblast cultures maintained in virro for 24 d.
The mcthods of isolation and ceil culture and the analyses for
DNA, RNA protcin and hydroxyproline have been detailed
previously>:, Bcfore addition of different concenirations of
KM 1 PVYC (50-200 ug mi? culiurc medium or 0.5-2.0 mg
per culture) the dust sample was first washed in a bafanced
salt solution containing antibiotics (sec legend to Fig. 3). Other
methods of dust sterilisation (heat, autoclaving, radiation)
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Fig. 3 The cffect of different concentrations of KM | PVC on
* lung fibroblast cultures. The PYC sample was lirst washed with
an _antibiotic solution (penicillin (100 units) streptomycin (100
pg)in } mi) and then added as a single dose to 3-d-ofd culiures (in
logamhmnc. growth). Cultures were maimtained in 10 ml of 204
foclp! bovine serum plus Waymouth's  miedium containing
additional ascorbic acit®, changed twice weekly and removed for
analysis on day 24.

were not considered to be feasible and while the washing pro-
cedure undoubtedly_reduces the ability of this PVC sample
to danuige Cell miembranes (Fig. 2) fibroblast cultures treated

~with the dustall had lower levels of celt mat hydroxyproline

after 24 (17, STQT):T\'G—HG,](;XGBR in DNA levels was apparent
with dilferent dust concentrations but the signitivance of these
is doubtful without further expedmentation, There is little
change in the level of total protcin or RNA 10 the PYCatreated
suliuses,

From these preliminary findings we conclude that certain
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forms of PVC dusts exhibit a hiph haeinolytic potantial because
of e prosanTE ol readily sotubly, _swiface-associated agea,
Exposure (o this type of PV dysit tnay thus conslitute an
additional health hazard because of the increased biologicat
activity of the dusi. Wark is in progress 1o determing (he
naturc ol e Macimolytically-active apent by assessing & wide
range of PVC dusts of which complete knowledge bas been
obtained of the chemical precessing, The possibility that VUM
is the active agent has been exploared, but both samples tested
were found to contain immeasurible amounts of VCM
(<! p.p.m.). Nevertheless, the present study indicates that
the introduction of a washing procedure after the processing
of KM 1 PVC dust would certainly reduce or abolish the
hacmolytic activity of this matcrial.
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. Mechanism of induction of haemolytic

anaemia by phenylhydrazine

A coMrounDn with the optical speetrum of a ferrihaemochrome
was produced when ferricyanide-oxidised phenylhydrazine was

added to a solution of ferrihaemoglobin!. The threc isomers of -

methylphenylhydrazine similarly resulted in ferrihaemochromes,
but 4-hydrazinobenzoic acid did not®. The induction of hae-
molytic anaemia by a substituted phenylhydrazine was related
to the rcactivity of its oxidised form with ferrihaemoglobin
to produce a ferrihacmochrome?3, Further studies of the
reaction of oxidised arylhydrazine with ferrihacmogiobin have
established that the formation of a ferrihaemochrome-like
product and the character of the optical spectrum of this
product depend on the nature and position of substituents
on the benzene ring of phenylthydrazine.

Substituted phenylhydrazine hydrochlorides were obtained
from commercial sources or were synthesised by standard
procedures. Ciuch compound was purificd by recrystallisution
from 2 N HCI or cthanol, and the structure and purity of the
recrystalliscd product were confirmed by its NMR spectrum,
infrared spectrum, melting point, and analyses for C, I, N,
and Cl. Oxyhacmoglobin solutions were deoxygenated by the
passage of oxygen-free! nitrogen or helium, and the resulting
ferrohacmoglobin was oxidised to ferrihacmoglobin by the
addition of cxcess ferricyanide. To a solution of ferrihaemo-
globin in cxcess ferricyanide, a solution of arylhydrazine
hydrochloride in water or cthanol was added, and the optical
spectrum that resulted was recorded . with the Cary Model 17
instrument. The spectra obtained with 3- and 4-chlorophenyl-
hydrazine were simifar 1o that previously reported with un-
substituted phenylhydeazine!, The spectra obtained  with
3,4- and 3,5-dichlorophenylhydrazine were distinguished by a
more prominent absorption bamd in the red than the others.
2-Chloro- and 2,3-, 2.4, and 2,5-dichlorophenylhydrazine
resulted in spectray with a single broad maximum at around
540 -550 nivad without a band in the red. 2-6-Dichlorophenyl-
hydrazine, 2,6-dimcthylphenylhydrazine, 2-hydrazinobeneoic
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