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Penciraiion of Colonic

An Electron M.croscopic

Gceorge £. VWesilox
and Nor
T, Clurg, and

A reeent report by SCiin0

Tanmond? coneciming :xsacszos;s anG nues-
GiLE icu A QS0 Chuicd aticntion o the roia-
Lonsisp between asbestos and noedinsia

in tie gastroinicsunal tract. Tuey nocd 3
108 the CXpeeisd inciGonce ol careinoinia
of tue gastroinicstinal tract in asbesios
workers. It scenicda to us that a scasonabile
anount Of aercsoi asbestos Liust be in-
costed Girectiy or indirect.y as in.aled par-
icies Carfied on e rcspu'a:on' NIGCOUS
hanxei.to the pharvnx.® ;

sssumpiion we LCu a syniaectic iz
ing 6 per cent chrvsoulle asbestos dust to
wiite Wistar rats and oxaminern. their co-
lonic muUcosas by c.ccnon microscopy.

MATERIALS AND METHOCS

To study tne iong term eioct of in-
sosted asbestos we gave 60 wiite Wista

emiale rats a syntietic diet consisting o
.‘O pe' cem casein, G3.8 por cont sucrose,

7 cent saly mix, O per ceno asb*"'os 2 ne
cent vitaming, 2 per eeni corn oi, and O.
per cent choline cinoride. In andition, 12
rats were mainiained ou an iacniieal cie
with Aiphacel  («(Nuwuritional Biochemicals
Corp,, Cieveiand, Onioy .cpmc.‘;:: the as-
lx\:os. Two rats were kiiicd after 3 montas

> -..-.
- n'\ h

o

and sectiond of waeir €0.0as woie oxamined
aith tie eiectron mileroscone. One adaitional
mt was kiiled 3 dayvs afier asieatos haa
teen ecilminated {rowm the dietw. e €0.0G.
mesenteric nodes, and spicen wene prepared

for electron microscopy.

Accepted for pubiication Juayv 24, 1505,

from the Department of Patholszy, Bavior
.Coiversity Colleze of Medic.ae, Houston, Texas -

S35 Dr. Westlake is a Tra'nee 1o Cardiovastu-
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Study in Rcis Fed

Lol

Vi 18, New i
I'istedon 5.4,

tiucoss oy Asbesios Particles

. %*
/Asbestos Dust

e, M.D., Harlun J. S;;,"uf, M.D.,
iign No Smith, M.A.

LS

Tissues were fixed in 1 per cent osmium
with Pulaas’s bufier and in jithivm perinan-
zanaie -ionowed by (Zu.ydr:uion in aico-

nGis "Q‘f;f_{.;uu.a Uranyy accite and ead
supacetate. The material was embeirled in
50 per cent Araldite ang 30 per cent Tpon.
Sections were cut with a u;a:a;cmd “niie on
& Porier-Diumn  uitramicroiome, stained

with jcad ciirute mounied on wncoated
c.:«.:, and viewed with an ’CA EMU-3T
ciectron. mieroscopje. In addition. suspen-
sions of it.mc C'vcmk were placed on
coatie 1

S were

Y
- A
processed in tne §sIue Manner as i ssue.

RESULTS
for asbestos particles was fa-
cilitated by using the scctions fixed in
permanganate which, because of
re.ativesy bland appearance of ribonucicic

Ahluluh

acid and deoxyribonucieic acid gzranuies,
made iccation of asbeztos fibers somewhat

casier. Occasionai aszbesios particies were
;i oar e luminai suriace of tie ceiis,
and by scanning of many seciions chryso-
were deteeted in interceiiuiar
mmterstizial  locations. Altaouza the
i { movement couid not be deter-
nigeation from the lumen inward
scemed miost likely. The parilcies usuaily
measured from 0.5 1o 1 pin lenzih and ha

the typical ehrysotiie siructuta of two con-
centrie tebes. % ¢ Crystals in the intesti-
nal iumen were coated with a thin howmoge-
neous layer of materia: that couid aizso be
seen in control suspensions prepared in
azar b.ocxs and thiniy <ecuor.ccx (rigs. 1
to 3). In most instaneces enirance of the
xh the gobiet
) fibers were scen in the mucous
Groplets. Some appea‘m 10 de penmratn'v
the ceil membrane ai the base of the ceil,
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wers wes e found
. s

i Ty 0iire

r,lnm. IS represc T Hl" o
1 s, 4 aned B Niml
in the eytopinsm of the eo
ent oluting membrane (Mol 6). A-Doctos
was 2i50 found in the lumina prooria in
Loth interstitind sub<onnce and snminoth inus-
cle-cells (IMtes, 7 and 8), Scetions of the
rezional Iyinph nodes and spleen were ex-
anvned withh the thona's that

cies mizht be curtied Ly lvmphatics. How-
ever, no fibers were found in these oreas.
At'this tinie no altevaticns in the enithelizl
cetis could be founed thne were inconcdistend
with normai mucosa. Sccions whicnh had
Leen fixed In osmium were also examined
amd particles identified.

The possibility of art/facs was sironely
considared. Possibly tle asbestos erves
could have been foreed iato the cell curd
the cer‘txomng, or fibers could have .Aoznccl
ento it from the processing solutions. We
attempted to minimize this hazard r}' ex-
amining a rat after ciimiination of ashestos
irom the diet until the feces were ivee of
tie fiber, hoping that suriace Sbers would
not be present and carricd into the cells by
cutting. Even in this anirmal, asbeszos erys-
tus were present intraccliulariv, alibouch
in lesser numbers, That the observed intra-
cctiular erystals were contaminants {rom
freely floating ashestes is also unlikely
irom the morphologic evidence. Each of the
ibers rot only appeared to be within the
tissue but moest had beer thinly scetionced,
With electron microscopy the difference in
snpearance between inteet and sectioned

stals is easily apparent. Thus, we be-
Leve that the fibers were present in the
cel's at the time of scetioning,

y"”.-.

IS e

L

1
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DISCUSSION

The ‘apparent ability of these fhers to
migrate through the colonic mucosa is

v

Srenifennt, r'vz‘,, Slmrnry be oo *"'ﬂ cx-
for oos oo
ashestos ar e reinnma THIRAE? MAER
ract. ':: om., nenerniion of
anctier means for asnirated
fibers 1o reaech the ':'m rooand thus sroduce
ne~othielioman, ‘.no..f er'sumor in owlich ase
Lestos has bccn incri:.;ina'ml T
Tlhe fnet that particles seen in this study
were apparently “;':ce in the eyvionlasm
and nov in vaeuo.es is nob surariing in
view of other pub.islerd re-uits, Dourrmash-
Xin and Dou""~cr:y“ ceseribed asbesios par-
ticles present in ¢y ropiasm of cells in tizsue
cuitures as free ard in v'u‘"o.f;g, and when
exanining ashesios in macronhazes Davis?

, .
maration
,‘v'l'("\

troininstinal

LA “en
Cr.. 1)}'0.‘,'.’,5

s)r;’

also 'o :nd particies in both locntions. In
arnoiter study, oir obzervations on the
intraeelular reaciion to chrysotile ashestos

p.acea in the picvrai space of rass also
confirm this finding.?® Thus, actual incorpo-
ration of oraiyv admiristered ashestos par-
tlc.es into "a<:ro intestingl mucos a ca

carc:nogemc pamc;e.

SUMMARY

In rats fed chrysotile asbestos clectron
microscopy revealed ashestos ervsials in
many sites in the colonic epithelium and
iamina pronria. These narticles appeared
to have migrated tirough the mueus of the
robict celis into the cell itseli and hence
to the Jamina pronria. This observation
may have signifieance in relation to carcin-
ogenesis in tl'c gastrointestinal tract.

Acknowledgment. The asbestos was
kindly supnlied by the Nationa! Gypsum
Company through the Natlonal Asbesios
Mines, Ltd., Quebee, Canada.

Fia. 1. Agar-cmbedided erystals, thinly sectioned. Note s

structure of concentric tubes at

point where outer eylinder is absent (errow). Also scen s the varied anpnearance where the

gection passed through differcn? pianes of the erys:al (double arrows).
Fic. 2. Chrysotile fiber in Jumen with epithelial colls
Fie. 3. Higher magnincation of erys:al in Figure

X83,700. .

X72.200.
on cither side,  X31,100.
2 showing the characienstic structure.

Fia. 4. Crystal in goblet cell (arraw). At x.hns point the particle is intracellular but is

%29,300.

in & mucous droplet.
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Fia. 5. Fiber at the horder of mueous dronlet and cyioplasm.  X46.800.
Fic. 6. Intracytoplasmic asbestos apparently “free” within the eytorlasm. X37,100.
Fig. 7. Partcle (arrow) in interstitial space beneath an epithelial eell and above a

smooth muscle cell. X37,100.

Fic. 8. Cluster of chrysoule £bers appearirg to peneirste a smooth muscle cell in the
lamiza propria. Note vsnation in deasity of the longer crystal as the plane of section

passed obliquely through it.  X44,900.
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