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Primary malignant tumours of the pleura are uncommon.

Thirty-three cases (22 males,

11 females, ages 3) 10 6U) of diffuse pleural mesothelioma are described: all but one have a

probable exposure 10 crocidolite asbestos (Cape blue).

In 2 majority this exposure was in the

Asbestos Hills which Jic 1o the west of Kimberiey in the north west of Cape Province. The tumour

is rarcly seen elsewhere in South Africa.

Mesothelioma of the pleura is regarded as sn

uncommon tumour. In the last four years we have
seen 33 histologically proven cases; 28 of these had
some association with the Cape asbestos field and
four cases had been exposed 1o asbestos in industry.

The wmour is rarely encountered elsewhere in
South Africa. During the past five years, with the
exception of the present series, no neoplasm of this
nature has been diagnosed amongst 10,000 lungs
examined et the Pneumoconiosis Burtau in

. Johannesburg, or in the Pathology Depariment of

the South African Institute for Mcdical Research.
Higginson and Oettle (1957) did not observe a single
case in their survey of malignant tumours occurring
in the Banty and Cape Coloured population of
Johannesburg and the North Eastern Transvaal.
Out first necropsy specimen of pleural meso.
thelioma with asbestosis was examined at the
Pneumoconiosis Research Unit in February, 1956
(Case 1). During the carly months of that year,
one of us (C.A.S.) in the Northern Cape, treated six
patients with gross pleural thickening. Pleural
biopsies from two of then showed the features of
mesothelioma. In the ensuing two years, eight
further cases were found from this region and five
from elsewhere in the Union. Dusing this period
C.A.S. had become perturbed at the number of
these wnusual tumours occurring amongst his
patients, and stimulated an investigation. At this
stage thcr; were two reasons 10 supgest that asbestos
might be implicated. First, asbestos was found in

the Jungs of the first case (Case ). and secondly, -,

10 of the cases came from a hospital to which
suspected cases of tuberculosis were referred from a
large asbestos mining arca. This bypothesis covid

not be supported at once from the original histories .

obtained from the patients, for they included house.

wives, domestic servants, caule herders, farmers, 2

water bailiff, an insurance apent, and an accountant,

none of whom were working on the asbestos mines =
We therefore undertook a detailed -

at the time.
investigation of their past occupation and place of

residence, and the association with asbgstos ex- .
posure was discovered. The cases are summarized =

in Table 3. Previous biopsy specimens were re-
examined, and new cases diagnosed. including
asbesios miners. In only one case do the relatives
deny that the patient either visited the asbestos
mines or was expased 10 ashestos,

This is a preliminary publication and the problem
is being intensively investigated.

The Asbestos Area of the North-West Cape

According to Hall (1930} asbestos was discovered
by Lichensiein near Prieska during his travels be- -
R0} and 1806. Since then it has been .~

wee
established that the asbestos deposits exiend from

20 miles south of Prieska, northwards through the -7 i

western part of the magisterial district of Hay, to

the eastern portion of the magisterial district of °

Postmasburg and finally, to the western area of the
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district of Kuruman (Fig. 1). These deposits occur
in the slopes of 2 range of hills covering an arez ©
approximately 8,000 square miles. Known as the
= Asbestos Mountains™, these hills extend morc or
less longitudinally betwesa 22-30° and 23° E. The
whole area is semi-arid, sparsely populated, and,
apart from mining, catle ranching is the only
important occupstion. in the Kuruman area several
Jarge tracts of jand in of abutting on thesc mountains
have been reserved for the aboriginal inhabitants
and here whites may only reside in the imrmediate
vicinity of the mines, .

The type of asbestos mined throughout this area
is crocidolite, better known as Cape Blue Asbestos.
The chemica! analysis of the fibse is given in Table 1.
Crocidolite is the fibrous form of riebeckite and all

stages of transformation from a massive ricbeckite

rock through lamellar siebeckite o asbestiform
crocidolite occur -in this region. Maguetite is
frequently associated with the crocidolite (Vermaas,
1952). ' : .

1. @ %
-

. Mining -of asbestos first began in the Prieska " =
_ﬁdisuict in 1893 and mdugﬂy:spmd nonh\h'hrds. .
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ASBESTOS KRS

Fio. 1. —Map of Griqualand West asbestos fields.

In 1908 production had begun in the Kuruman dis-
trict. Between 1916 and 1918 2 large number of
claims were taken up. This porthward trend has
coptinued and in about 1950 mining swarted at
Pomfret near the Bechuanaland border (Table 2).
Initially the ore was quarried in numerous small
open cast workings. This was followed gradually

Tanz 1
CHEMICAL ANALYSES OF CROCIDOLITE AND AMOSITE
(from Vermaas, 1932).
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POPULATION OF THE MAGISTERIAL DISTRICTS IN WHICH THE ASBESTOS FIELDS ARE S”TUATED
{1sken from Union Census 1924, and 194)) _

; - " ——
Distriet i Populstian 1921 ‘ - Population 19519 -

1 Whies Non-whites | Toul i Whires ! Nemvwhitey i%

Pricska 3430 . 4479 *.30% ] 3.361 [ 10.847 [ oo
Kt::;mln ' 'f 4213 . 16.693 I 21,47 { 43818 ’ 3.9 5.;;‘2;
Hay H 4499 ' B.814 XY ! 2,157 9.6 12588
Posimasburg i }nctuded in ‘the Hay Districe | a5gy 21019 250

e,

by 2 tvpe of shallow mining; inclined shafting be. today the aon-white prefers to
came more common afier 1930, . possible, and the ch
. Acco.ding 10 Frood (1915), the QuUarTying was 2  the mine and miil,
. family affair undertaken by the loca} inhabitants,
The men quarried the rock, which was sorted and ,
then hand cobbed by the women and children, The following e ghc'";:'::;:‘:ks ilusteate vard
Hand cobbing consists of Separating the fibre from ; h Anous
the banded ironstone by striking the rock cob with 3 ::’“be' s?g,u;:im" 2nd the different types of Xposure
small hammer. As the market was selective, a
rotary sieve was sometimes used (o grade the fibre  Case 1L.—B.P, 2 Bantu maje, 3¢ years of age (bom
" and eliminate the small particles of dust. After - 1920), was & mine lzl')ourer,.aud was ¢ .
grading, it was bagged and weighed. The asbestos  diagnosed a3 & mesothelioma With evidence of osis,
was then transposzed by donkey wagon to the nearest  Hewas b:m n ':‘ ;“:‘"‘3’" d':‘c"’“ but it is no;{knoua
rail-head, Before the establishment of the railway ~ Whether he worl e (1 the asbesios mines. He was
in this area between 1923 angd 1930, such 3 journey - g?p::?dyg'n"':n\:'z:‘;m? ¢ol "m’f‘;:d"f“"d p
could last as long as 10 days, This transport was . S 100ms for a further

generally undertaken by white youths (farmers’ sons)

Vhite t A radiograph t2ken a1 2 mine hospital on Avgust 15 -
under contract. The white inhabitants plaved very 5S shoued g massive right-sided pleural efiusion,
litde part in actya) Tecovery of the fibre, being nearly  and 3,000 ml. of fluid was wii itted ~:

always employed in the role of managers or over. - 10 the Wiwatersrand Native Labour Associagon

live ag close a¢
ildren Play on the dumps from

O

U

Seers, issuing stores and supervising the grading and Bospital on August 24, 1955, and two days later aspira.

¥+ Weighing of the fibres. Farming activities were and  tion yiclded 1,000 ml. of (hick §clatinous pus “which
are $till carried our round the mines, could be pu!!ed Out 1 threads™, ), wag treated with - 3

A . frequent aspirations ang instillation of varidase byt -
Since the 1939-1945 war, the demand for crocido- . : Mar

Lite has enormously increased. “The lucrative claims ;v,xm“oat"imm:;;g:. 32d he died on February 15,

have been bought by vegistered companies, others A1 autopsy the right racic cavi -~

have been abandoned. Ag decper and richer 8 large ,,ﬂ’a’,o..,. % oy oecupied by

. umour which displaced the mediastj-
. deposits have been found, vertical shafis are being  num angd compressed the Jefy |

ung. The tumour had ~
sunk, However, the mines with large shallow infiltrated the pericardium. The right lung was com.

deposits are sii]] using the inclined shafy ang tunnel, t{k;:b;’ Comg_fe’ﬂ:d b’di r:leonliasﬁhc tissue (Fiqh 2 bwt ;he
and quarrying is st used by the few Temaining  Fight bronchia ree not show 3Ny evidence of a
smaller producers. With the building of more mills, g;':"h:"':’; ;THO:\::;::;:T:T& ’j:;“"'w“'m!“’"‘
hand cobbing has diminished, 1n 1915 the first Fir 5 There wa evidence of arto, e i o
crushing mill was cstablished at Koegas in the south. !ung; (F;e. a). 03k in

This was followed by a Jarge mill at Kuruman

—K.H., & white female, 56 years of age (bomn
situated within 300 yards of the main street, close  1898), was a social worker, who could ooly have had &

to which cobbing was also done for a few years shon EXposure 10 asbestoss a child 80d probably a

(1927-1930). This was followed by 8 mill at Prieska  further slight r) She 8S 3 young woman, She may

in 1930, which was completely rebuilt in 1957, gg;gg'gtff‘:: :wf‘.gd“”“-w the mines with ber

Griquatown had a small mill in 1928, The Ppractice - o . . P

today is for one min to serve several mines in the shf h:..:? :::, ‘:f ?::u;::n f:n}::!;e t::: l:;?mﬂ":g ;

immediate vicinity, ' ‘ Kimberley where from 1916 ¢o 39, h 3 B
In the carly days the manager and labourers lived e 22 she worked e

) : clerk in an asbestos warehouse. Mer husbang owned ap
... within 8 few yards of their place of work, and even , asbestos mine from 1933.949, i ‘
SN T S PR LR
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Fio. 2=Right fung of Cese | showing & tumour compressing the
lung substance. . -

Foa. 3. —Callulat structure of tumour of Case 1. » 40 Haemaeaylin
and eorin,

FiG. 4.—Setrions of lung from Case 3 shawing asbesior bodies.
X 40 Haemaioaylin 208 cosin.
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F16. %.~Right Jung of Case 14.

She was referred 10 the West End Hospiul, Kimberjey,
on July 19, 1954, because of dyspooea and right chest
discomfort of acute onset. The chest radiograph
showed a loculated pleural eflusion at the right base,
Straw-coloured fluid was aspirated, which on examina-
tion was found to be negative for M. tuberculosis but
conined mesothelial cells arranged in acini. At
thoracoscopy in Johannesburg on August 11, 1954
tumour nodules were seen on the parietal pleura. Histo-
dogizal examination of the biopsy specimen showed a
mesothelioma. Deep therapy and radio-aciive gold
instillasion in Sepiember, 1955 caused initial regression of
both the pleural iuid and nodules but did not arzest the
progress of the disease, She received a furthes course of
x-ray therapy without improvement and dicd in
January, 1957. The liver was enlarged and nodular
before death but no necropsy was done. (Figs. 8, 6, 7,
and 8 show the radiological development of the tumour
in this case.)

Case 14.—$.S., 3 Banw male, 40 years of age (born
1918), was an asbestos miner. He was born in the
Kuruman district and as a child often played on the
asbestos dump near an asbestos mine. He subsequently
worked with asbestos for several years, being employed
3t an asbestos mine weighing fibre from 1938<41. In
1942 he worked on & Witwatersrand gold mine but

DT
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Fic. 10—Nisiological § of from Case §4. » 24
Haematonylin and cosin. .

returned to the Kuruman district in 1943 where he
worked as a farm labourer until his finai iliness. .

Hewas admiued 10 the West End Hospital on March 3,
1989. He had beea well until July, 1958 when he
became aware of pains in the right side of his chest. In
addition he had a slightly productive cough and shon-
ness of breath on exertion. Chest radiograph on
March 9, 1939 showed obliteration of the right Jung
ficld. Asbesios bodies were found in the sputum.
Needle biopsy showed histological features consistent
with a mesothclioma.

Aurorsy.—The right chest was occupied by a bhuge
whitish tumour which infilirated the mediastinum,
extending through the diaphragm onto the superior
surface of the liver. A straw-coloured effusion was
present in the Jeft pleural sac but the Jefi fung was not
afiecied. The mediastinal, cervical, and para-aortic
abdominal lymph glands to the level of the renal artesics
were infiltrated with 1umour.

In the right lung it was found that the tumour mass

had infilirated along the interlobar fissures, The lobes °
of the lung were compressed into three small segmeants -

(Fig. 9). On histological section a papillary type of
pleural mesothelioma was seen (Fig. 10) which bad

- inhltrated into the fung parenchyma in some areas.

lowm o - et e
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seen in (he interstitial gissye, The lung itselr “as  graph showed 87053 pleura) thickening wigp . :
markedly dtelectoric.  Evidence of ssbestosis was  pleural effusion on the lefi side. M. W25 admitted g —
observed i, the Jefr lung, - hospital an¢ on June )0, 1957 3 thoracoseopie Pleuza)
. biopsy was taken. “This showedt the features of 2 mero.

®  Case 15.—8s.v., 5 white female, 43 years of age thelioma. Op June 24, 1057 a0 2tempe a¢ deconiuxion
(born 1916), is g housewife, who lived o, 2 Mmine near Was made. The lefy Upper lobe wag sitipped easily
Jobanntsburg and was treated for tuberculous Pleurisy  the grossly thickened Pleura wags g0 adherent 1o the
for six months, I was only afies the histolopical lower lobe that the altempi wag abandoned, Sectiops of
diagnosis of g mesotheliomy had been made tho, her  the pleurs confirmed the diagnosis of mesotheliom,.
previous history wag ohined, JIn addition, it wae He dice on December 13, 1947,

ITi on the asbessos field and had 5 long mining history, Case J6—ANV , white male, 5o years of age (bom
€ patient was born in the Griquatown district and 1906), was a farmer, who was born a4 Grigquatauy and
went 10 school ag Kuruman, She spent Mmost of her  went 1o a village schant RE2T an ashesios mine, Fy,
Youth in the ashestos belt. She hag lived near Johannes.  19)4.)¢ he transported asbestos in donkey waggons from
burg for 20 years. Hay 10 Pricsia, During these Journevs he ofien slept oq
In March, 1958 this patient develnped right ches Pain  asbestos bags. In 19)4 he worked in an asbestog Mine
3nd rapid)y increasing shortness of breath, Spe “as  for a month, .
. admitied ¢ hospital angd 2,500 ml. of slightly blood- The patien; became iff in December, 1955 With vagye
stained fii-id Was removed from the right chest, A substemnat Pain and dyspnoca, A Jeltesided pleurai
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M. tubercuipsi was not cultured from RUMCrous speci-  (he base of the lefy lung was geen in the radiograph on -
mens of sputa, pleurs) fuid nor from the bronchial Avgust 3, 1956 'l"houcowmy (Atr, Bremmer) i :
washings. She wae admitted 10 g Johannesbunz Rursing Febrvary, j9¢7 fevealed g thickened nodular plegry -
home on Octoher 16, 1948, with a laspe mass on ﬂge lefy diaphragm, A mesothelioma

hard as rock™ and stripped with grea; difficulty from the tissue over the neck ang chest. A large firm mass was e
chest wall, The visceral pee) stripped fairly easily from  found in the thom:otomy wound and a maey Was present
the upper lobe but separation became more difficult over  jn the left h.vpochondrilim. These wae generzlized
. the lower jobe where the peel was thicker, During the lymphadcnopalhy and numergys nodules were present
decortication 3 Recrotic mass wag found in the Paren-  on the tonguye, Chest radiographs showed the Jeft playrat
chyma of the Jefy lower lobe, A the base, confluen with  cavity to be obliteraied. e Was oncof the few cases to
the diaphragm and perhaps the mediastinum, was 2 hard develop widespread metasta
Craggy mass which <ould not be removed, Hisologica| A diopsy of one of the subcutaneous chess nodiyles
sections of the specimen revesled 208 adenoid form of showed a similar arpearance 1o those seen in the otiginal | f

tubulap mesothelioma, Subsequmtl,v three specimens specimen from the Pleura. The Patient died on May 22,
of sputum weye examined for asbestos bodies but none 1959, No necropsy wag performed.

were found, .

The patient i still alive (April, 1960), but her Condition @ Cage 24.—-DG..a white male, 32 years of age (born

. is delen'oraling. 1922), by profession an Sccountant, was bom in Englang

. i but came 10 Sow Africa a5 an fnfan, He spent his

! . Case 22.-D.A.B.. 2 white male, 68 years of ape, and 5 early chiddhood in Kuruman ang leftat the ape of 7. He

farmer, was the father of the Previous pasient, Although  Jager qualificd 3¢ 3 churicreg accountany in Kimberfey.

2 diagnosis of plecral mesothelioma wag made in Ip 1944, 2t the 282 0f 22, he had peen discharped tnedicatly

January, 1957 it was not ungjl July, 1959 tha details of  upgy from the army because of 5 Ieft pleural eflusion.

. his exposure 10 asbesios wag oblained, Neither then nor on many s%;quem oceasions were

. He was bom in Gtiquatown ang went 10 school there, acid-fast bacillj found, either in utum or pleural fuid,

ety

|
f
i
¢ worked in Kuruman, !’oslmasburg and Griquatoun His onty subsequeny contact with ashestas was the E
URMil the age of 63, Between 1918 and 1932 he worked Suditing of the books of an amosite mine in the . '

. as an ashestos miney underground and wag mostly in  Transvaal, o

o charge of blasting, Between 1932 and 1944 he farmed in In September, 1953 he complained of left-sided chest

o the district byy returned 1o asbesios mining from 1945 pains and shortness of breath. A radiograph of the chest s
to 1952, showed Rattening of the dizphragm on the Jeft side with i
-In January, 1987 the patient eonsulted his doctor be- obliteration of the costophrenic angle and thickening of
cause of Jefi-siged chest pain with cough and slight the oblique fissure, He Was seen on numerous occasions .




diopsy in June, 1957, and, a1 ope

Fr, 1),-0n Seprember 13, 1936,

P,

malignancy wag present.

Scctians of
the histological a
thelioma,

not petformed--

Case M~—G.F., a white ma
1909), is a gi0re

exXposure.
Ficlds,

He was bor
the age of 21,
faciory in the
volunieered the information
libuously with asbes
femarked that the re
pipes creuted 2 very dusiy g
cough a lot a1 suchy work.

He has never be

From the age
Cape

€entrations. For (he past 20
contact with ashesios,
fadtory in the Cape 25 10 the

keeper, with

6 in South West Alrics and lived
85 8 boiler-mul:er ang fitter,

103, lagging pipes and
moval of asbestos lagping from old

anges
12). He consented to
ration, a diffuse pleura)

¢ parietal pleura only were remaved and
PPcarances were ¢
He died on October 6, 195

hose of a meso-
7. A necropsy was

¥, 50 years of age (born
2 history of industrial
€n ncar the Cape Asbestos

there unyil
of 2] 10 26 he worked in g

that he had worked con-

boilers, He

years he had not been in

Enquiries were made from the
Nature of the asbestos used

(1957) in the Un

-

© e U F0. 1200 Augusy 2399850,
41 304 13— Rudiogaphs showing Gessiopment of sumous

and these have revealed that during th

Cape crocidolite was

lessness. _Three pints

immabile,

-

in Case 24.

exclusively in yse,
He was first seen on March 14,
cough, pain in the right chest and r,
of fuid had
the plevra and cytological examination

a thoncoscopy was donc. The
pleura fel thickened and the lun,

Several biopsie

the presence of a mesothelioms,

femposarily improved. W
Plained of increased breath

Discussion

In 1924 Roberison denied
primary malignant lumours of th
sidered them 10 be secondary in o

and Bovo (1957)
ited States, and McCaughey (1958)

S were tgken,

hen last
lessness.

e relevagn periods

1959 complaining of
€Cent onset of breagh.

8 was collapsed and

condition
examinced he com-

the existence of

in lialy, Godwin
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1 Bitam. Lyidence in SOPPort of e mesothelial
origin of these tumours €an be found in the sissee
OMIT exneinwnie af €ones g o Rt SRR

Sune, Weigs, and Gauli L1950y,

The variegated histological pattern of tumours_:

arising from the mesothelivm of the pleura, was
remarked on by Kiemperer and Rabin {1931). Such
2 vatiation is appreciated when the multipoientiality
of the cells lining coclomic cavities are considered,
Maximow first demonstrated this feawure in 1927,
Novak (191) } stated that the mucosa of all parts of
the Miillcrian canal and the, germinal epithelium
were derived from these cells. Keasbey ( 1947)
showed that in the embryo, the mesonephros,
Metanephros, WolfRian body, genital ridge, and all
dependent Grogenital structures are derived from
the mesothelium,

Campbell (1950) considered the presence of both
epithelial and mesenchymal elemems a major
diagnostic feature. In describing the histology of
11 of these tumours McCaughey (1958) demonstrated
that either the.epithelial or the mesenchymal element
might predominate. He classified his cases into the
following four Eroups: Tumours of epithelial
character; tumours of mesenchymal type; tumours
of mixed type: and tumours of anaplastic type,

Using McCaughey's classification On Our series
of wmours, the majority are, as in Campbell's series,
of the mixed type.  Of the remainder, a few showed
the papiliary tubular structure of the “tumours of
epithelial characier”, and there were several of the
anaplastic type. One case had the appearances of a
“tumour of mesenchymal type™ but even in this case
Pprimitive tubular struciures were seen.

Apart from the original case all the histological
diagnoses were made on biopsy material.
these biopsy findings were confirmed a1 necropsy.
In the remainder, we have had to rely on clinical
and radiological examination 10 exclude other
primary sites of malignancy,

Following the work of Meyer 2nd Chaffee (1939,
1940), the possidility of demonstrating hyalusonie
acid in these tumours both chemically and histo-
chemically has been considered as a diagnostic aid,
Both these investigations are still in an early stape
(Harington, 1959).

Preliminary results of the histochemical experi-
ments show that there is metachromatic substance
in both the stroma and glandular structures of the
fumours. This metachromasia can be reversed by
incudbation with testicular hyaturonidase. This
materia) stains strongly with Hale's (1946) colloidal
periodic acid Sehif technique
bas given variable reactions, These results 2re not
specific for hyaluronic acid but are strongly
suggestive of its presence. .

- €oncentrations that Meyer ang Chaffee (1939, 152,
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~Ihe amoum of_rpﬂachmmatic L)
tumetrs hac vaned conciderahh:
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bstance jp thes,
1wy thing 5.
v mg Ned o,
appueciated the solubility of- py luronic acig B
aquecous mediz and the majority of these g

AREN

were fined in 10% formol-saline. Further, Lisorf - -
(1953) states that the metachromasia of hyaluroni § .
acid is optimal at a concentration of 1,109,000 anef
graduslly decreases a( higher Jevels, When the hig!

{ound in their 1UMOours are considered, this variayjqy,
in metachromatic Properties seems 1o have b
partially explained. 1n addition, with ghe fres:

other lung and chest wall, and in the second 10 the
mediastinal lymph glands and pericardiym, Biopr: § -
evidence of mectastases has been obtained in two f:
cases, one from the omenium and the other from 1z
subcutaneous tissue of the chest wall; while a thire |
patient developed an implantation nodulé in the
thoracetomy scar which showed a similar ppearan=x §
1o that of the previous biopsy specimen. .
The first recorded case of carcinoma of the LRI
associated with asbesios was described by Lynch
aod Smith (1935), By 1955, according 10 Dol, ¢
total of 61 cases had been reported. Included ic F-
these cases was one mesothelioma. Cartjer U952,§:.:
mentioned two cases of diffuse mesothelioma from ; :
Canadian chrysotile mine. . A further three sk ] -
were described by van der Schoot (1958). Uq.
fortunately no indication is given in the literature
regarding the type of asbestos to which the majority
of recorded cases of carcinoma were exposed.
However, discussion with management and medica!
officers of two of the factories, in which the majority
of the cases reported in Britain were employed.

exposed to crocidolite dust cannot be excluded.

Attempts (o produce fumours in experimental
animals by €Xposing them to asbestos dust have bezn
made. Vorwald and K\py {1938) were unsuccessfu),
Lynch, Mclver, and Cain (1957) succeeded in pro-
ducing tumours in mice, but lung neoplasms in his
control animals were far 100 numerous for the

results to be considered significant. On the otber
(1958) working in Druckrey’s
been able to produce sarcomas i
occurred after subcutancous and

rats. This has




S svar e o

e °

e DIFFUSE PLEURAL MESOIHELIOMA ' 271

—

L3

; shoracic surgeans i in Maniny, O {1901, Proc. Teamv. Alinr med. Ogr, ayi

; " (4 snd pathologists in Johannesburg, taqiny. O (19say. Proc. 7 et Zrtip et O 4.3, 63,
Pretoria, and Durban, MeCaughey, W. T. (1956). J. Porh. Bues., 9%, 313 | —

We thank the Secretary of Health for permission to M"")zx'io’:“ Challee. B (19391 Pror. S0’ eap it (w Yy,

publish this paper. e, —— (1540). 4 bsol. Chrrm.. 333, 83,

Newst, E. (1931). dmer. 4. Obsiet. Grare., 12, 826, -

Roberuon, H. £.(1924), 4. Concer Res. 8,319,
REfFenencEs Sano, M. 5‘.’ Wens, 'E.. and Gault, E-5.11530). /. ranvqe. Surge,
. 19 . "
Coponi- i, 20, Bore, G U9STL detw med. pasor., 1, 360, S<hm3hl,'D. (19381, 2. Krrbatforsch.. 41, 361
(C:::.::‘cg :')‘?:3 “:if".' 00‘4:‘1‘;" iﬁ,‘”g. 3:“ ‘1’(‘0&!"‘50“0" to th Smam, "" snd Himon. K. F. W. 11553}, " Bric. 4. Tidere.. 81, 259,
D arncursing o T2, © Swu A P and Mumy oM, KU drek Purk AChegos,
ol B (1938L Hew. 2 inducr. Mcd., 11, 4. r G. ictobi
Fro00. G . E. H ll‘llS:.nAlunm?ucum On the Asbesias dadwsiry i she 1°°"“"'|‘9‘G' (99N Acts poih. microbial, stand, Supp). 105,
wpt Prininee. Repon of the Gavernment Mining Engineer, . 3 O
Unmon of South Africe. rp. Jo 65, ¥ rander Schooi, H.C. M (19581, Ned T

Glayne, S. R. (3¥33¢. Tudwrric (Lond ), 14, 49), Voruaid, A J., and Karv. ). W. (1938). Amrs 2
Gadwin, M. C. (197 Conrer (Fhiled v, 10, 399, Wogner, . C. (19581, Afrmorandum e Paromcrnt e ;:"4‘9"‘ -

Hale, C. W (19360, Awtwre (Lund), 157, 802, i
Hall, A. L. (1930)  4sbrsios in sie Uniom ©f Sowsth Africa. Memao- Will, t“{wﬁ' (f;::? “l‘:t‘ ;;IP:”E.S‘;SI;, Pathologr af Tumoyrs

fandum no. 12. Geological Survey of South Africa.
Haringion, J. S. (193v). Personal communication, Buuerwonbh, London.
Higgman. 4. and Oenle. A. G. U957, Acio Un. ent. Cante., £, 94y,
Hurwnz, M. (19%9).  Prececdings of Iotermatianal Confrica:e of
Eaperes  on  Parumo, onits. Jobunneshurg, Feb. 195y, Addendum
Churchill, London. (In tbe press.) _—
Reaster, L. V. (19370 Amer. J. Push.. 23,621
chmp:r.tr.‘ V. and Rabm. C. Y. {1931). Arch. Posh. (Chicapu),

Gencess, 103, 124, .
Yetmeas. T OH.S Q31 Trons. geod. Sex. S. Al £ 196

By the end of June 1960, a 1ot} of 47 cases of
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The July (1960) issue contains the following papers:—
. Decompression Sickness during Construction of the Dartford Tunnel. By F. Campbell Golding, P. Griffiths,
H. V. Hempleman, W. D. M. Paton, and D. N, Walder,

A Comparison of the “ High-altitude ** and ** High-pressure ** Syndromes of Decompression Sickness. By
M. de G. Gribble.

Phosgene Poisoning Caused by the Use of Chemical Paint Removers Containing Methylene Chiloride in
ll-ventitated Rooms Heated by Keroscne Stoves. By W. B. Gerritsen and C. R. Buschmann.

A Study on the Acute Toxicity of the Tri-aryl Phosphates Used as Plasticizers. By H. F. Bondy, E. J. Ficld,
A. N. Warden, and J. P. W. Hughes. ' .

Acrosol Inhalation of CaNa,E.D.T.A. (Mosatil) by Workers Constantly Exposed to Lead Poisoning. By
Ls. Petrovié, M. Stankovi¢, M. Savicevié, and D. Poleti. ‘

- A Biochemical Study of the Urinary Protein of Men Exposed to Metallic Mercury. By J. C. Smith and
Agnes R. Wells. .

A Simplificd Method for the Estimation of Nickel in Urine. By }. Gwynne Morgan,
* Clinical, Bronchographic, Radiological, and Physiclogial Observations in Ten Cases of Asbestosis, By
G. L. Lcathart.
The Measuremnt of Occupational Mortality. F. D. K. Liddell.

Observations on the Occupational Life History 'of the Coal Face Worker at Two Collieries, By O. P. Edmonds
and D. S. Kerr.

The Assessment of Electro;ncephalomphic Changes and Memory Disturbances in Acute Intoxications with
Industriai Poisons. By B. Chalupa, J. Synkovi, and M. Seviik.

Book Reviews. ’
- A number of copies are still available and may be obtained from the Publishing Manager, British

Medical Association, Tavistock Square, W.C.1, price 17s. &4,
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