Polychlorinated Diphcu}’md Triphenyl-Induced

Gastric Mucosal Hyperplasia in Printates

Abstract. Polychlorinated diphenyl or tripterny! ingesiion by sibhuman printates
for 3 nonths produced hyperplusia end dysplasia of the gaserie nircosa. The con-
centration of the biphenyl within the expeririental dies wag Prse than an order
of ragnitude greater than that occurring in random food sariples sofd in the
United States and less than levels which have oceurred in food pralucts as a resudt
of indunrial accidents, The increased eellilarity, abnornal ¢ viplastic growth
paleern, and invarion of the adjaeent tissue region indicate coryyromised pattric
Juncrion and are sugp. stive of an eventual neoplastic transforncrion,

Polychlorinated  biphcnyls  (1"CB'y)
heve been widely used in industry for
over 40 ycary as scalants, heal transfer
zgents, plasticizers, adhesives, and diclec.
tic fluids in capatitors and trantlorm-
ers. Glowal enviroamwental eardaming.
tion ({) and their presence within the
food chain have oecurred through in-
duserial  accidents and  improper  dis-
pesal and misuses of the compounds
(2. . Pohychlorinated biphenyls were
sepotted fa the United States in coho
sabnon in 1969 and then in mutk fat
(2® paris per mitlion), poultry and cggs
(4.2 ppm), fish (35 ppm), and cereals
(tess than 1 ppny) (1), Thé Food and
Prrug Adminidralon is presendy re.
troviug from the ntarket known ¢on-
taminated fond samples which exceed
S ppat. Howgever, as a resull of oceuh)
envirenmental  antt  Tood  exposure,
stptifizant Jevels of PCB's {over | ppm
in adipose issuc) are present in over 10
pervem of random samples 1akien from
the genciat population of this country
(. Two weparare, well-dowumciicd in.
dusitial accidenty ¢esulted in high con.
centrations of FCW's in rice ofl (2000 10
IGO0 ppn), whish was sulwequenlly
consunted by over 1000 prople (V),
and i fish meal {14 1o 30 ppm) uned
for pouttry {eed (7). The cffects of
PCHs on humans include sencform
shin cruptions, pigmentation of nails
and skin,  cye dischargs, generalized
swelling, weaknews, vomiting, diarrhes,
weight toss, and fetal toxicity (51 Addi-
tional eftects observed in experimental
anima's fed the compounds iochde
tiwpatic posphyria in chickens and rab.
hiny (A), prolferation of hepatic smooth
codpplasmie reticulitm in rats (73, mice.
and monkeys I8). increase in Curttin
liepatic enryme Jctivitics in tats {7)
and Lesteels (%), acosopathy in rats
(10). Iy mphopeina and ImMuadSUPPrcs.
sion in rabhity and goinca pigs (9), and
edropenie aoiivaty o the rat uierus
f11). In the study reported here dors
mnlok:.gi;ﬁ;t_ﬂalio_n_s__ . including Ao~

pecia, edema, and ceneform  lesions
and hepaiie alterutions including organ
hypertrophy and proliferation of the
endopiasinic reticulum were observed in
tire subbunian printate. In addiiion. a
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previously unrepotied lesion, Ryper.
plasia and dysplssia of the gasine
nmucosa, occurrcd in all animaly thyy
were fed diets containing the chiorin-
aicd biphenvls and triphznvts (PCT;.

Male rhesus monkess ranging i 3ge
from 1% 1o 2 years and having an
average weizhi of 2.9 kg were wved in
this study. Six znimals »ere fed & diet
cantaining YO0 parts of PCR (Aroclor
1248) por mullion act wix were piven
3000 paris of PCT (Aroclar 5460} per
nutlion in the diel, for 3 months. The
remarning three animals served as con-
trols. During the course of the exper-
mend the animals were gisen ascust fo
00 g of ihe experimental diet daily,
The animab coslinugd 10 et throush-
out the cxperimental poriod, althouch
there was 3 decrease in bedy wuinht of
approxiniately 15 percent in bath of the
experimenial proups. Witkin 1 month,
all of the PCB.led animals, and wrthin
6 weeks, the PCF-fod anirnats, had hatr
foss from the hoad, noch, and bk, A
progressive. genvaitized, sithiutancous
edemia. particularly of ke faie, was
manifested as swodlen eyelids and s,
A purident discharye cunled fror: the
and iolaled azneform Io.ons
were presenl oa skin arcas Jdevedd of
Dair. Liver hyperrophy 2.8 paacene of
the body weight in controls: 4.5 pore
cent in the PCH proup; 5.6 percent in
the FCT group) was atteibuied mgoanly
to a proliferation of the smaoih cndo.
plasmie reuctrfom  otserved clcotron
nucroscopically. Pdemateus thickening
of the stomach wall and marked 4 per.
trophy of the pyloric and fundic pucrie
NtHCosa occurred.

The hypertrophic pastric murcosa wae
several times thivker than the coired
ntucosy and was composed of groaily
clongmied hyperplistic gland: contien.
ing mucus.soercting cells (Fig. 1Y The
cclls  containine bradar  positivicd
Auciei, abuodam slizimly  acidophiie
cytoplasm, fxrje vacuoles, and a nurg.
villous border abutied on a hasal lanuna,
Freventiop of discharge of the secre-
tion owing 1o the deprh and aprichnn

Fig. 1. {A) Narmal pyloric chinds of (0
pastiie mucosa (AFY are separoisd oo
the submucosa (53 by he nvoorions
micosae (). (M) Pollowaue pelviblore
nated biphenyl ingestion the hypogte e
mucotat elands pencirate the runasc o

Mt osity 10 Toum el filled dvsty o7 4N
subunngua. Cells kining oyt e 10
mapnis

area indicated by arrow f-+) aig ’
fwd‘ in' Fig. 2. x40 sqaie-renmss iyt o8
amYY
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of the glands predispased to the devel.
opment of large nsucous cysis. Glands
of the fundic area which normally eon-
{ain a varety of secretory cell types
contisted primarily of mucus-secreting
cells.

Widespread penciration of the mut-
cularis mucosac and invasion of the
submuecosa by the ntucosal ¢pithelium
(tig. 1) was observed in the stomach
ufl cach cexperimental animal, Large
cystie areas filled wih nivzos  and
fined with clongated niucus-scereting
epithelial celte predominated in the sub-
nweota, Other ceoils assumed a glandu-
lar patteen, Scuial sections of the sub-
mucosal cyus Jemonstraled stratified
arcangemcins of proliferating epithehial
cells which penctrated the basal lamina
and invaded 1he surroundmr ennpeclive
lissue of the submincosa (1715, 2). Epithes
lial origin of the siranfied cells was
determined by ihe preseace of auclecli
and similarity of he nuclei in size and
shape tc the nuclei nf the cpithelial
cells hining the cysis. Ozcasionally, ir-
rerntar hyperchiromic nuchct and pleo-
merplic eclis with milotic fignres were
present in the cells of the suatificd
arcas, The prescnee of inflamunntery
celts in the sulmrncosa in prosimily 10
the planditar and eystic changes was
comnon.

The incteased  cellularity of the
mucous plands with invasion of the
nrculatis nuwosac and accampanying
inflammation ncicd above is histologis
cally desceihed as  a hyperirophic
gastritis, The cstension of Lhe miicosal
epithelial coils ilo the submucoa and
the presence of irrcgular stratificd ar-
rangzeiments of cpithelial cclls within the
submucesa are distinctly dysplistic pat-
temns, ‘The capcrinenial cancentration
of hiphenyls (300 ppm) within the diet
which was suffizicnt to produce these
couditlons in subbuman primates in 3
months is about ten times the levels
that have occurred im samples of milk
(28 ppm) and of fAsh (35 ppm) re.
roited by the US. FFood ard Drug
Adipiistialian (7). This concentration
is moch icss than the levels that have
ocencied in food producis due 10 in.
dusirial necidernis (2000 1o 1000 ppind
(A1

The napnitmle of the cluonic el
[eers whielt conld be produced by I'Cli-
induced hyperuoplic pastritis is as yet
gadetermined. The nausca and voriling
following human consimption of PCB'
atc possibly a result of the pastrie irrila-
tions, Weight lnss by ihe experimental
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Fig. 2. Glandular epithetial ceils that kave cxiended frnm 1he mucesa inie the sub-

mycosa encompats lape cysis (C). In some arcas (-+) the cpithelial ¢ells sre
siratiicd and pencirale into Lhe connective litsue of the subimuen=a, “Lhe te nuclet
of the sratilicd area s sisnilar in size and appezrance 10 that of he sinple eolumrar
epithelarm that kenes the icmainder of 1he cyst (see insel1). Scriul sections of the betge
confirmed she strardicd artangenwnl of the epitliclial celis (X250, inscl XG40 szule

represcats SO am).

monkeys and human paticnts cxposcd
to the "CU's may be related 1o gastri-
tis, Replacement of thie pacictal colls by
the mucus-scereling cells which oce
curfed in the fundic glands of the
morc scverely affecied animals may re-
sult in  achlorhydria and eventird
pernitious ancmia owing 1o the lack
of intrinsic factor nccel'mr)- for vitamin
81,3 aiserpiion. lnvasion of the muscu-
laris muicosae and submueosa by the
cpithelial clements may icad to loss of
integrity of the pastric wall with even-
tual eresion, ulecration, and hemors
rllage, as was the casc in monkeys fed
chilorinaicd biphenyl dioxins {(12).
Because interest in these environs
mettal contaminants is only recent, in-
vestigative efforts Iine not yet doier-
mind the long-term careinopeuic polens
tial of MCR's and PCTYy, The associa-

-lion of elironie irritation with cancer,

patticularly of the stenmely cervix, oral
nuicosa, and bronchial cpitheliwm, s
well documenied, These dysplasiie cl-
lular aboormaliries of the hypertraphic
gasuic mucosa are bl.ely due 10 chronec
frri€ation but are ay present short of
meoplastic iransfermarion. The develap-
mem of hypertrophy, hyperplasia, and

dysplasia of the gastric mueosy af sob.
human peirates necessilales clarifica-
tion of 1l carcinogenic potentialy of
there commpounds,
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