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ENVIRONMENTAL PROTECTION AGENCY

Chamblee Toxicology Laboratory
4770 Buford Highway
Chamblee, Georgia 30341

e October 14, 1971

Dr. George Levinskas.
Monsanto Company -
800 N. Lingbergh Blvd.
St. Louis, Missouri

63166

Dear George:

Enclosed 1s a copy of the article on bladder cancer {a the -

U.K. that I mentiomed on the phone.
discusses this problem {3 one by Case, R.A.H.:

Another article that
Tuzours of

the Urinary Trect a3 an Occupstionsl Disease {n Several

Industries.

Does Monsanto have & cytology screening program?
i3 not the case it msy be prudent To set up & cytology
gcreening program where workers would submit about a 200 cc

early morning urine specimen once a year.

Ann. Roy. Coll. Surg. Emgl. 39:213-235, 1966.

If this

The freshly voided

urine could be filtered {(mmediately through a mtllipore fil-
ter, then stained by the ''Pap" method and examined under the
microscope, or it could be fixed in an equal amount of 507
ethanol and shipped to @ laboratory and processed there. I
do not think that collecting 26 hour urines would give any
more {nformetion snd would be & nuisance to collecet.

s

For the sake of completeness I 2m 2lso enclosing the surmar-
ies of two articles which I am sure you have seen. Both
1 articles report some findings on Argclo; 1260 Lot AK-3.

Let me know L{f you need any Aroclor. We seem to have more

than sufficient for our studies.
’

Sincerely yours,

/f521622{é 4451;ﬂ /C’i;?é?‘ /

Renate D. Kimbrough, M.D.
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BLADDER TUMOURS IN THE
ELECTRIC-CABLE INDUSTRY

Joax M. Davis
MA. Qzga., Dip. P.S.A .
Erem the Depavrmesa of Cliwcal Raesesrch, Royal Mersdem
Hespital, end Lunmute of Cancer Rasesreh, Londun, S.02
¥ 1949 Case and Hosker investgated the incidensce of
turmouss of the bladder in the rubber indusey in England
asd Waies; this study was not sponsoved by the indusery,
and was based largely on daws from census report, desth
ceroficates, and hospital records. The fadings were
communicated to the sppropmate suthorities and w the
mdustry in 1949, but at that dme the Rubber Magufactug-
ing Emplovens’ Assodation did not sancues publicsten
(Times 19653). The results were finally published fve years:
later (Case and Hosker 1954), and demonsirated 28 occue
pauonal risk among skilled rubber workers both of con-’
E3cuag tumour of the bladder and of dying from this
disease; these fndiags were compatble with the hypothenis
that a sk was isgroduced inr the iBdulty whes 8 ceraais
rubber-aatiomdant came into use is 1928, Thz production
of this widely used substance ceased i8 1949 when the
danger to those makirg and using it was recognised.
Case and Hosker regacded this as 8 prelimunary studr,
and coasidered that 8 much more inteasive survey of e
rubber iadustry was necessary in orde to asceriaia whether
the anuoxdant n quesnon was 18 fact respoasible—and if
30 whedher 1t wis the ole sgent—and to measure tie ik
and srudy io dynatucx  Such 2 survey bas pever beed
made, and for informanon sbout the backgrouand ® the
disease we must twm ® the survey of occupadonal
bladder-cumours 1 chegucal workers of Case ez al. (1934},
slthough we canaot be cermin how closelv the fndizgs of
s susvey will apply in the contexz of o different indwswry.
Tha susvey wis sponsored by the Assodanon of Bansh
CQiemical Masufacrurers, end was concerted with the
lity and morbidity from bladder tumours in 3 group
of 7446 dyesrufl workers in England and Talez. N
Ths resuits thowed that by 1952, } 18 10 of thee mea
had algesdy developed bladder tumours, and that 18 ame
the inadence was cxpected to sesch 'l im 3. These’
umours culd be annbuted tg exposure ® enaphtivis. :
mise, i-maphuaylarmune, oy beaxndine; S-naphthviarmne
bewng the most potent<arcinogen. These substances may
reaculy enter nto the body whether they are in the form
of powder, liqud. or vapour, {or they msy be wngested,
absorbed Uwough the wkun, ot inhaled L
The rsk to e workers increased with the mmount of
exposure, measured by enher duraoon or degree of
EYpOsuLe 1 VINOous operauons with the subsrances. Thus
it one end of the sesle g small sumber of rumouss
developed 3mong workers such 33 fcters and plumbers,
who handled contaminated machinery or worked in coa-
uminsted stmospberes, and ot the other end of e scale

\0.7000
ﬁ Y-a@

rd
-
-

Lhcdisaunmckedmomcf:mporu workess
engaged oa distlling t-asphthTiamice in opne parucuias
plant [Case, ia the press)

The average * inducton-tme " benween it exposure
0 the carcinogens and the development of the disease was
18 vears; but some tumours sppeaared withia § yvears, and
toroe after 43 years There was po evidenmce thar this
inducden-tme w3 shorter ia those with severe expoeure,
or longer in those with comparatively slight exposure.

During the sumer it w33 observed that tumours had
ostwred among chemicl workers engaged i masue
facruning the satomdant meatesed, which cosmised
2:5°, of free maphthylamine of which 0-29% was
S-azphthylaming, ard this wus the observitos widch'
prompted the study of the rubber indusery, : .

The fuacton of andoxidants is w retard the perishing
of the rubber in 8 finished arude, 2ad thus preserve s

wrengils aod elasucry. They are among the chemial”

sgens added o r3w rubber o form 8 rubber sz, which”
is thens manipulated under bem © form & compoumd,
Asdomidans are frequendy used in powder form, 2ad are
usually added 0 Whe mix is e proportan of cBg of two
pars pey hundred.  Subsequendy the compound is
moulded o2 extrudsd 1o the shape required, asd subjeceed”
to heat (usually b7 steam) for the process of tuwlcamgngn,
If ths apuomdant contias sapkihylamines, they will
contaminate the alr of the rooem where any of these
operations are carried out. They may be sbsorded a3
powder o vapour nox only by the workers scxually
handling the rubber, but by aavong o the room. .

Ia 1948 e rubber industy purchased 1410 toms of
sariogdants of sl rrpes. Az thit tme the indwsTy
emploved 77,000 persons in over 300 factonies in Eaglasd”
ang Wales (Board of Trade 1932)

The Electric<able Indusery

18 terras of ag-pover, the elecmic~cable indusay is half the
size of tAe mabter wnndusgy, and it 13 cancentraed manly 3
large Actones nn Greater Leadon, Lancashure, and Chesbire,
thddig) there are (3C207e8 18 othier counties. At pravent 31 coms
pasies 1 Enciard 113 Cales are parues to the Jount Induseral
Counal fee the ndustT, wnd Lisse conwol aSout W factonesn, |

Electnc ables mav be cxwanemeinian Cadley—< £, tudbmansse
o¢ tedephong ables—or pozir cadles. Te are concerned oaly
@1t the lamer devause commuucaten Gbles do not usually
conaia rubber. Pouer cbles vary in nge accorlng ™ e
volisge they arry; We unallest contun 3 sngle conductor
wire o Aiist L3Tger ones cootan Ay e srranded togeder.
1n most power c35iet the condudtor 13 uuiated, and (excepria
cables armng very high rolaget) rudder vas the usuad nsulste
ing cutenal unil the recent nuoduction of thermepiasce
materals such a3 poivetiviene. The wsuisted conductor B
covered with 3 protecuve outer sheals, and rubder remans e
Mot swable Paterial (or tus 1haal s certun 00 of Gble—
€.g., bouse-wirng 18d fexdie raling cadlen

Ls 1949 the elecunc ~c3ble wadusary used 10,500 ons of rubber.
This oas enly 0% of all rubber cosumed w e Uner~t

Foongie °
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Kingdom, and only 3 tenth of e znoas wed @ the mame-
faceure of nTes acd rubes  Cantral Sucsucal Odice 1932)
Antoxdinm are e3senual 1NETeiz30 i the compouachag of
pubber used fur Luialing or covenng ceane Qdla—tha 1ams
gataxdans that are used ia the rudber induwsire. The zane
camdans withdraws @ 1949 w33 popuiar 1a tie Qbls induswy,
and bad Been ia use siace 1933, and poindiy earlicr. This fase
god o umplicanons wem o 33ve mlagvd souce for a decada.
Laer ths poanbdilicy of 2 bladder<cumour hazrd 1a the cabls
tndumy w31 meaucaed by e Brnosh Assocuauea of Urclogee
cai Surgroas (1991 and by Scotz (1962), and bz ocsusrtence of
deaths from bladder tumours amonag cable workers =g ooted
by Case aad Davies (19631, Yer, saly yter the publiccy which
Sollowed e inquest ca G. L., 3 former Qable worker wao died
i Janwary, 1563 (Lareds 19632), v much sctention paid o Whis
pisk, and R serms likaly thag i seventy B stll eeg fully
appresised.
Deaths la Cable Woekaws
The dsta snalyved here were obuained by examining all
deach cxuficates on which papulloms or carcinoma of e
bladder was mennoned a3 8 cause of death of males in
Esngland 2ad Tua from 1943 to 1964 During these
20 years the occupadon gives on 835 of these ceruficates
tadicated 3 worker in the eleceme-cable industry; v the
e period 118 such ceruficates relsted to rubber workers.
Table t gives the dismibudon of these desths by date, and
shous that in both industnal groups the gumber of
desths has increased o esch fucceisive quinguenanm.

R Rubber werkor
B Cabia werner

Dlusritesien of dorvdoeas by tonary of rocidocses

The geographical distribudon of the desths is thows ia
!.ha seCompsymg fgure; searty half tie able workers
lived in the Grarer London wes, wherens the Bighest
cmoeamtions of rubbe workers were in e Midlands
&ad the Norz- FWese. I8 the past there has bees 2 teademcy
ng:_xmc}hu industral bladder rumours coneeszed oaly
dimcamum.\'oﬂ.bo(&;m;smdydmmp
wll show thas this is oot the cse. )

Un;aunbembmmduan{tﬂwcmtm
an:dgmmufmnddm cables during tg
tams period, we eould alculste aa erpecred Bumber of
bladder-tumowr deaths t» compare with our odrorved
sumber of 63, Unfortuascely this is aot possible because
the only sources of such inforreation are the Repors of
the 1931 Ceasus, and the octupeuoy tables disenguish
caly 8 small group of wome <800 * Electric Cable and
Tire. Msching Drivers, Sewterseup and Assismns "
(endes 233, 234); all other able~factory workers (aumber.
fng over 30,000) form past of heterogeneous groups of
employees ia the * Metal Manufacrure, Engiosering and
Alied Tredes =,

Ia mout cases the eccupstons given on the 63 deach

sernficates indicate the cable workers' status (e. g, laboures,
cable maker, foreman) rathey than the depertmenss m
which they worked, and 3o afford {ew clues 15 v shether
the deceased men wese is atact with rubber. We do,
boweves, Roonr the histories of § of the men, aad all bue
§ of these had had conmm with rabber. It mum be
rernembered that eXpoTure a8 occne withoue the acual
bandling of rubber; this was illustraced in the e of
G. L., whose recorded senupstion of wire sranding wes

. probably inaccucus but who incusted incdenml eposuse

when he visited the rubber deparcmenss ia his facey in
the csurse of fre-watching dunes (Lancer 1963a)

Ths Sgure of 65 i Likely to be 8 considersbls onder-
estmmate of the aumber of men whe worked in cabls
factories and subsequendy developed bladder mumowss,
fov it excludes three groups of men: - .

(1) Thosa, such &3 G. L., eho leave the iadwstry end ase
deacnbed ca thair death ceruficiies a3 oble workern Such
cases do acet wually come = light unless patieats have bees
queitioned about thar past jobs 2ad it 19 posbdle @ Lnk Wew
case-Bistories wnth thar desth cernfcates.

(@) Thoee =he develop bladder numours but whowe deads
eanboates do oot menuoa tus condition. Case et ab (1934)
found that 19, of paticats =th disdder cwmours noalied by
bospitats and known 19 be dead had oo mennon of Lus disease
e8 tharr death ceruficates.

(3) Thote ehe have been suscessfully created and are sull
Uwing At the Roval Mannden Hospral aione aight sueh pauenc
have been Geated. - .

Similarly the Aguce of 118 must be 28 uadersratement
of the aumber of tumousrs among rubber worken, and
there can be ao ¢&ubt that the informauon svailable about
the number of cascs of indusural dladder rumour 1 the
cable and rudbber industnes 8 woerully inadequate.

Blsdder Tumeurs 8t 8 Cable Factory

Attentog w3s first drawd to these cases when 8 former
aorker 3t 3 large cable-factoey 1n London was treated for
runour of the bladJer 3t the Royal Marsden Hosputal and
teported that 2 of his jormer workmaics had recerved
similar trearment. The factory had recenty been closed
dosvn, but these 2 men were wraced ; it was found that they
were slive and well, but ad 18 the past bevn Uested for
papilloms of the bladder. All three men kad worked 13
the rubber mull, and subsequeatly owrer ey [rom this

deparument ame w light Fﬂﬂﬂ81 7
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The facory manufictured rubber-insulsted power
eables, and used the wevomdans referred to from 1935
1949, and posubdly earier. The operatons crmed out in
the rubber mill included e weighing out of e additives
that were 2ixed witk <he raw rubber (thess taciuded the
aspexdant, ia powder form), the mixing process, and e
subsequent rolling of e rubber compound o ¢ required
thickness. The cvatng of the conducoe wire with rubber
and the process of vulcnisaticn ware carried out i other
deputments,

The firm concerned @ve access © the records of
former workers st the factory, and from these records
8 list of men said © have worked i the rubber mill a8
sorme tme durieg the years 1935=l9 was ecompiled.
There wese 139 such men excludicg foremen and otier
“gtaff * workers Mazy of themm also worked in the mill |
before 1935 and or after 1949, but we age coacesaed oaly
with the lezgih of Weir exposure o the anvondang, and
this lengis of exposure is defsed a3 the pesied of servica
in the mull berweea Jazuary, 1939, aad Decenber, 1549,
Table 11 shows the years of birth and lengih of exposusre
o the 1|39 men; 2 oo be seen wx X men hid v
10 year?’ aponure.

Ezamination of desth cerdfcaeey for Esgliad ead
Wales showed that 4 deaths from bladder mummgurs had
ocourted among tie |39 mea during the [F-yessr period
1946=84, The exvected sumbes of such deaths, caloualed
from nacoral age-specis rates, was found © be 0-2. This
diferencz is hughly ngmfczme (Pa-0001) In addicen
to these ¢ destis there are the w0 cases of papuloms
already meanoned, maing 8 weal of § cases of bladder
tumous.

All 6 cses occusted among the group  men with
more than 10 vears' apolure, and derils of thewe cses
aze given in table UL, Al the desths ccourred undex the
sge of 60 years. Thers are 8o grounds for believing tat

. e end of this gpidesuc has been reached, for 3 of the
¢ desths ceousrted last year, and 1 of the 2 papillomas

‘teZested o {ew months 2g0.

& ¥o deaths from bldder rumours have ocrwred 10 far

i

@meag the 109 mea w1 sborter penods of exporused
HMowever, it should e aoted that 23 out of the 35 men vl
13 years’ exosure did not enter the ell unal after 194,
and that tumowss eould be expected to develop 18 s
group some 10 years lateg than in men whose firse exposuse
@38 w 1939, ¢

No cmprebansive search has been made for cuses of

TASLE L3—8LADDER TVMOLRS WY BUBBCR.=I1LL YORREAS

Cuo Porctadfowtd Yered | Ama Yoz of Age &
oo 1 e we med oA SRR (1T.) 1,10 doen (79}

i I1012-%)y Unanewn Undeswe . 1993 i3

3 193%sQ 1934 l 36 Adrva ..

3 ! 192000 1930 a8 1 Airew ..

4 Y 19¥l—ed . i%9 @ Y ¥ Y e

) 19 Smsd LCatnows Untocoa |, 190 53

) 1010wt - 1500 8 | lese ey

biadder rurBour amomg worker is ocher d c
thus factory, Jut 6 aes Rave come 1o hgb:.tpm:; :
Ress panenrs have died (ia 1959, (964, and 1965). 2 o
the men coscrmned were membdens of We saennfic siad
of the frm and spent some of therr time 2t tAls pariculy
factory; | mas was 3 laboratory technican; | worked og
the procens of vulcarusauos, and 2 worked 1n the sTanding
deparment. The 4t 1 are beiieved o have 3cTaally
Bandied the sanowmdane; the viQaser was presurnabdiy
expoted © TIpour from rudbber compounded Wity Uus
subsuance; the 1Tanders may never have handled B ber,
bt it is known thar one of em d ocasion 0 go iam
e rubber deparmneny, d e otier prodadiy did
lkewise. The period when the ansomdant was used
cluded e whole of e 19393 uar, and it is Lkeiy
B Lere was increased movement benveen department
at this ame. [ndeed, it would be dificult 1o exclude
expoTure in the case of anyone who worked iz this facTaey
during we war, for 3t 002 stage the rubber mull served as
28 air-raid shelter because it wag o the ground foor of
eng of the wrongess bwldings of the ooy,

The resules shows above swongly rugges thae the sk
of commracting octupatiomal mumours of e bladder,
aready koowg to exist in the rubber indwiwry, exzends
inzo the decwic-able induwsry, Ong of the musal Lpen
i almost czainly ua anvogidans of which masufictus
ceased ia 1949, but we hive 0o assurancs thag this b the
only woures of dange.

Ths severicy of the risk demonswated in coe govp o
rubber mill workers should belp o dispel any doubn
sbm the nseamsity (@ wudog exposed workem end
offering them cviological screening tests, There is B
reason o uppote thae the epidemic of tumours st thi
factory i3 unique, fo2 we kaow of chusters of 3 or e
cses i some other factorien. It is possible thae thorougt
searches would reveal cses st most cable aad rubbe
factories that bad used this anoowcant Hithero mew
factery macagenents have 0ot been coascous of this mal
9 thelr worken, sad maay ases of indwaoial bladde
rumous have gone umnpouced by them, No frm shouk
assume A3t its workers bave escaped this risk unles
8 scrutiny has beea r=ads of the causes of desth of al
present and former emplovees who have died duniag
past 10 or 20 years. Bladderdwmour is not 8 cormmex
cause of death and the number of naturally-occurtiay
cases that may be expected (0 ocour uader the 3g8 o
65 is very small; thus 13 illustrated by the expectauca ¢
02 deaths among the 139 mull workers over 8 penod &
19 years, ~ :

It sexms inevitable that further cases of tais diseass wil

eceur 23 the result of past exposure, but 3t least w'e =7
Bode ha exrly diagoosis will wave or prolong the Lves ¢
soms of e future nicums.

The prodadie industnal ongia of @Dy e ¢
bladdes rumour wnong cable workers appears to hav
gooe uanouced soc oaly by factory manageDens, bu
also by the doctors who weated ete casen We bav
acted that of 65 bladder-rumowr deaths LAt occwTe
among @ble sorkers tame are deimtely kRowd to be ¢
induscral ongn, and ver none of hioe 45 cen e
cernfed 3 dvng of industmal disease. The most Likel
expianigon for tus omussion 19 U3t the deatss were ¢
teported to coroners a3 beng of posndie duswnal ong:
becuse e cerufyiog dociors faied (0 pouce Ul aspes

e puEs S NN R
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+AB wmfortunare revult of i Lick of Frurencss emong
doczors o that 13 TAsv nstasces where e cable workers
were eagued © bededs far 3 jracbed ndustmal disesss
(20, 39, peprlloma of Wa-Slagder) nobody advised tha
mea thyg ey ware Hphig for this beaedt, aad unneoma
. gary bardihip Exy have fdrulted; &t is believed that from
1954 undl mid-1943 only e obls wotter wus greated
benede As old oo of Ba indwony disesse coms
fgbs s sumber of daims pm deing made reToTpeTTy,
soms by cble serkee Deueive and wme by thew
widows (for nddicial widowy' pensions).

To 8 lesser extent s Lack of awareness appliss o cem
ef bladder rummour among robber worzers, aod the dearth
ef fesearch and published information are lasgely
reyponsidle for wus ignarance. Disquiet =gy be felt over
e recent respoase of e Medicl Resarch Couasl

(Larcss 1963b) to the request for :n mdependent .
 Invengton into bladder rursours in the rubber induswy: |
80t cnly has the Couadl declned © oty out such an~

favestgaton imelf, but it has suggested thsg 8 more
Hearted study of the inadence of tumours should be made
by the Rubber Manulictunng Employers’ Associatcn—e
boedy which opposed the publicadica of the onginal study
&f this problem, and which has sot published aay of the
valusble informscon it must possess f{roma the firs 7
years’ reqults of it otological screening service.
The basic reascs why 3 thorough investgaten
fabber (and able) industies 3 sought remaung the sams
g3 when this was frx proposed iz 1949: there i 80

cerwinty that all ths dangerous subscances have beeal
densfied aad withdmwn {rom use. This doubt has besms
\ greagthened by fladiags such a3 the condauing riss i
. e sumber of ceruied deaths from bladder numour in:
@bls sad rubber workers. i

It has been senously ruggested thae the asphihylaming
_ esmrent of cerwzin ancoxidan s may not have been tha caly
dangerous consuruens of these product. The very high
Ibddence of bldder rumows i one goup of cabis
workers lends some susport o this suggesdon, for thess
men were in conact with an asvoxdant coptiaing 3 BT
2:3%, of naphthylamines of which oaly 0-23°, was the
B~isomer, 10 tha teir exposure o these cironogens wes
almost certainly much less severe than thas of groups of
chemical workers with 8 sumular nunour incidence. The
faplication is that we may have 1o deal with 8 ccmpletely
pew and unsuspected clags of chernical carcaogens.
Clemmesen (1963) discusses the face thae the survey of
bladder rumours among cheraical workers was made oaly
long after the nsk in this indusury had been first suspeced,
and comments ., .. it may be aiffieult to funure workers ®
anderstand that 30 many Jecades should pass before 8
smasacally ssusd evalusdoa of risk was crned out . It
peemns all @0 Hkely thae this renask may apply equally to
agy comprebessive study of the rubber iadusuy.

Summary

A bigh incidence of blsdder rumours armoog skilled
rabder workers was demonstrated w 1949 and may have
been camsed st least in part by W anuomdant used
benween 1928 and 1949, Thus Righ incdence has sever
Seen fully invesngated

Factories manufacrunng clecic power cables alto used
this aasiomdant. Examunation of deawr ceruficates for
England and Waes for the years 194564 revealed
65 cases of bladder numour where the deceased was
descnibed 33 3 cable worker,

18 one large cable factory 30 workers in the rubber mill
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HIGH-ALTITUDE PULMONARY
EYPERTENSION ‘

xR StNGE
M3 Reagesn, FPRCPE,.FACP. G, PAMS
CBEER, T XY DM MIDICDE TU TER AMMED RECE]

?. K Xacnw Maoax Las,
M.D. Pesas M.D. Peoza
HEEDICAL FERIALIT MEDRAL BPERIALIT
R. S. Hoox B.D.P. Rao

M.B. Paapb, MR CPE. M.D. Pogma, F.CPa, D.CP.
COMMMAIGD ADVUER DI MEDICDR PROPIIICE OF PATERROGY
From ths Direngrats Gonered, Armed Foress Meodicel Sovrem,

Rorz et sl (1956) frst reporied thar people living s
high alttudes ia the Peruvian Andes had moderate pul-
mooary hyperieasica. It was less evidem in temporary
residents with 8 year's costinuous 3ray at high aurude,
and mok endent ia patients with chromic mountaias
sickness. Thelr findings in permanent rendents of e
Peruvian Andes were confirmed by Sime et al (1963) and
by Pefalozs et ab (1963) and by findings in e conuncaal
Caited States by Vogel et al (1962). .

We have been coocerned m~suy with high-alorude
pulmonsry hypertension in temporary rendeny in the
Himaldyas. The {ollowing is an account of our eSpenencs
of 102 casen,

Predlspesing Festore

The exposed populston consisted of @en sged derwem 18
and 47 years.

Fozr 98 temporary renidents from sex-level the vulnenble
altirude began a¢ 11,500 feet. For { person ir was 8000 feet, 20d
for 2 perons born and Brought up 3t an Unuze of 11.50Q feet
Qs vulnerzble alntude was 12,500 feet and 14.800 {eeL | s
was 3 local rendent living at 12.000 feet.

Lo 61 men symptoms of pulmonary hipertennon degad after
five 1o forry-rao months’ 1wy at high sinoude. Ia 7 men Lu?
hugh-aurude ruy was continuous for Sve to 1L oo, and 13
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TOIRIRACY AMD APPLLD AlABMACOLOLY 17, 656~648 (1970)

et

Comparative Toxicologic Study with Polychlorinated
Bipkenyls in Chickens with Special Reference to Porphyria
Edema Formation, Liver Necrosis, and Tissue Residues

J. G. Vas anod. H. Kooan

lastiture of Veremnavy Pathology erct the lastinne of Veterinary Phrarnsereloyy
end Texicology, Uniceruty of Utreess, Uiretht, The Netherigras

Revvived Necender J, 1969

Comparative Tozicologic Study with Polyehlorinated Biphenyls in

Chickens with Special Referencs to Porphyna, Edema Formation, Liver
Necrosis, and Tissue Residues. Vog, J. G. and Koouw, J. H. (1970).
Toxicol. Appl. Pharmacal. 17, 636-668. In 2 comparative 60-day oral
toxicity test (400 ppm) in chitkens, three 60°(<chlorinated commartial
polychloringted bipheayt (PCB) preparations were used: compound |
(Phencclor DP 8). compound 1 (Clophen A60), and compound L1 (Arocior
1260). Using montality, mean survival time, meaa »aight, and paihological
observruions (hydropericardium, sbdominal, and subcutaneous ederna and
egntrolobulae liver necrosis) as paraneters, 3 significant differeace in toxi-
city was found between the compounds: compounds [ end 1f showed the
highest, compound [l the lowest, tozicity. Microscopically ventrolobular
liver necrosis was found in chicks fed compounds | and |1, Atrophy of the
spleen was found in all test groups. Chermical porphymis »as found 23 3
general PCB effect: inercascd fecal excretion of coproporphyrin and proto-
porphyrin and Auorescence of tissues occurred in 8il test groups. Additional
experinents with compound 1 (2000 ppm) in Japanese quail and rats con-
firmed the porphvrogenie sction. Gas chromatographic anslyses of liver
and brain of dead chicks gave PUB levels that vaned between 120 and 2500
ppr. The relationship of hydropercardium (chick edems) ard liver
necrosis 1o the differences in 10a:city observed betwees the techacal PC
miziures is discussed. :

In recent years the presence of polychlorinated biphenvls (PCB) has been exhidited in
fish and wildlife (p many countries, including the United States, Great Britain, Sweuen.
and The Netheriands (Jensen, 1966; Holmes er af., 1967; Holdea and"Manden, 19¢7.
Koeman o7 af., 1967; Risebrough er /., 1963; Koeman er 'el., 1969).
s.,.C'&mac'rtml PCB preparations are oily fluids coasising of 3 mixture of diffurent
chloriasted biphenyls. These chemicals are eatremely.Stable with very low aquevus
solubility. They 3re used as lubricants, as fluids for heat transfer and dielectric nunlia.
in protective coatings for wood, metal, and concrete, 3nd for many other applications
Which of these applications has contributed to the present widespread :nvuonnjcm_ﬂ
tontamination has nos been eluciduted. The occupational hazards in the use ol PCH
“have been known for years: normal handling of these compounds has pot given s !
great difficulties (frish, 1963). ’

Animal expenments with rats and guinea pigs have shown that the ingestion of PCH
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TEEGLTY 4D AFPLED PIARMACTRODY 19, 617-63) (1971)
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, Dermal Toxicity Studies of Technical Polychlorinated
Biphenyls and Fractions Thereof in Rabbits

J. G. Yoe avD R. B Bens

lamirers of Verermwry Parkology aad Insritvm of Vetevinary Prarescolopy end Tosxwdlogy
Uniswrary of Uirechs, Bdtaorast 172, Utreeds, The Netheriosals !

Racvierd October §, 1970

Devrmal Toncty Studies of Techaial Polychiorinated Biphenyls and
Fractions Thereol in Rabbits. Yas, J. G., aad Beara, R B. {1971). Tozics/.
Appl. Phaormacol. 19. 617-6)). A significant differencs in toricity betwesn )
polychiorinated biphenyl (PCB) preparations was found i 8 priot study:
Clophen A 60 and Phenocior DPS showing the highest, Arcclor 1260 the
lowest, toricity (Vos and Koeman, 1970). A subsequsnt study revealed the

of tetra- and pentachlorodibenzofuran in Phencclor and Clophen
{Von ¢r al, 1970). 1a the present study, spplication of 11§ mg ol the 3 BCB's
{3 timss pey whk, for 1§ days) on the back skia of rabbits also cesulied in
differences in toaigity.

PCB-inducad skin lesions were hyperplasia and byperkeraicas of the
epidermal and follicular epnthelium. Histopathology of the liver inchuded
cenrolobular degeneration. ceaurnlobular liver cell auophy, focl nerous,
aad crioplasmug hyalin degenerstion. Definite hyperplasis and hypsriera-
tosis of the follicular epithelium of the ear skin we seen aftey the tosl
applicatioa of fractions of Phenocior and Clophea ¢luted from chromato-
gaphic columns with 25 °; diethylether ia hexane. The fraction from Arc-
clot caused & muinimal hyperplasia and hyperkeratouis of the follicuiar
epithelium. PCB-induced kidney ignions were hydropie degeneration of the
eonvoluted tubule and wubular dilatation with the presencs of casta. Thus
dilatation was demonsirated also by 2 sgmficantly increased relsuve
percentag of the diameter which corresponds 10 the spacs of Bowman
RMoreover, thyrmas atrophy and lymphopenis were found. Fecal copro-
porphynia sad protoporphynn excreton was increased.

Polychloninated biphenyls (PCB) have been identified in tissues of fish and wildlife in
many countries (Jenses, 1966: Hoimes er a/., 1967: Hoiden and Marsden. 1967, Koe-~
man er af.. 1967 Rissbrough eral., 1968; Koemaneral., 1969: Jensen e ol 1569; Duke
& el 1970: Prestt er &/ 19701 .
" PCB preparations are extremely stable. oily fluids with very low aqueous solubility.
They are used a3 lubrcants. as heat transfer media, i protectve caatings {or wood,
metal, and concrete. and for many other applications. Which of these appications has
eoatributed 1o the present environmentaicontamination has not yet been estabdlished.
Inhalation and feeding experiments isfrats with 65°; chlorinated PCB resulted in liver
injury (Drinker er ol.. 1937: Bennett er ai., 1938). Liver damage and skin lesions have
been degeribed after inhalation. ingestion. and application 1o the skin using rabbus.
guinea pigs. and mice (von Wedel ef ol.. 194)). Hydropenicardium occasionally accom-
panied by abdominal edema was found in chicks fed PCB (McCune er ol., 1962; Flick
817
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