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Amyloid Deposition in Human Pulp
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Summary

   A tooth with a pulp having a rare degenerative change was found among numerous

extracted tooth specimens. Microscopically eosinophilic dimunutive granules existed

around vesseles in the coronal pulp. These were stained positively with Congo red and

periodic acid-Schiff. Electron microscopic observation revealed that granules were

composed of bundles showing one of the characteristic appearances of amyloid deposition.

Introduction

   Amyloid deposition occurs in the following varied conditions ; advanced aging, chronic infec-

tion and inflammation, disturbances of immune and autoimmune reaction, excessive tissue break-

down and wasting, and certain neoplastic lesions. Various organs and tissues, such as kidney, liver,•

spleen, frequently are involved in systemic or localized features (Dante and Chiga, 1985)2). In the

maxillo-facial regions the tongue and gingiva are the most common foci (Shafer et al., 1974)8). It has

been known that amyloid degeneration in the pulp could be unusually found cases of systemic

amyloidosis (Ishikawa and Akiyoshi, 1980)`). In 1922, Graff refered to amyloid deposition in the pulp

of the patient involved systemic amyloidsis, which was caused by tuberclosis3}. However, there are
no'  recent reports about such pulpal change.

   Through observations of many extracted tooth specimens, we were fortunate enough to find a

case of deposition recognized as amyloid substance. The present study gives the histochemical and

ultrastructural findin' gs of amyloid deposition in human pulp.

                              Materials and Methods

   Removed human third molars erupted or impacted were fixed in 100/o formalin and demineral-

ized in 10% formic acid with forrnalin. After embedding in celloidin, specimens were sectioned and

stained with hematoxylin-eosin (H-E) to observe histopathological changes including progressive,

degenarative and inflammatory lesions. A case expected to display amyloid deposition was stained

with periodic acid-Schiff reagent (PAS), van Gieson's and Congo red. Some celloidin sectioning

specimens were treated following conventional procedures for electron microscopic examination.

After being removed, celloidin specimens were reetnbedded in Epoxy resin and sectioned by a

ultramicrotome. Ultrathin sections were stained with uranyl acetate and lead citrate, and examined

using a JEOL JEM 100-B electron microscope.
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                                     Results
Light microscopic findings :

   The diminutive acidophilic granules were distributed deffusely around vessels in the coronal

pulp and cuspal radicular pulp, chiefly in the cervical portion. No finding$ of inflamniatory

reactions such as hypermia and infiltration of round cells were seen (Figs. 1, 2 and 4). In the sections

stained with van Gieson's, it was revealed that granules were yellow and red collagen fibers were

somewhat aboundunt in the granules area (Fig. 5). Fig. 6 and 7 show that the granules reacted

positively to PAS and Congo red. Simple and reticular atrophies were found in the radicular pulp

(Fig. 3).

Electron microscopic findings :

   Low power electron micrographs indicated that the granules had a moderate electron density

and collagen fibrils were slightly increased in this region. The electron dense granules had chestnut-

burr aspects, and measured approximately l#m in diameter (Fig. 8). They were composed of many

bundles growing in all directions. A few microfibrils were also seen around the granules (Fig. 9).

Although collagen fibrils were seen in the electron dense area, there was no intimate relationship

between collagen fibrlils and the deposits.

                                    Discussion

   It was already known that amyloid is eosinophlic amorphous depositions stained positively with

PAS and Congo red (Missmahl and Hartwiz, 1953).5) The results of the present study treated with

special staining methods demonstrated that the deposits in the pulp was amyloid substance.

Ultrastructurally, Cohen and Calkin (1959)i) first described amyloid as being made up of microfibrils

and interfibrilar substance. The ultrastructure of the dense-bodies seems to be amyloid substances.

Because sections with removed celloidin were used, we could not observe fine struture of amyloid

fibrils and the relationship between amyloid deposition and cellular components of pulp tissue.

   Etiology of the present case could not be suggested ,so that no clinical data such as sex, age and

local and systemic conditions was recorded on the extracted tooth. It is not necessary to consider

chronic pulpitis as cause for deposition, but it is uncertain whether degenarative changes in the

radicular pulp are concerned with the appearance of amyloid. Schulz (1977)'), Nakagawa (1979)6' et

al. suggested that endothelial cells and pericytes produced amyloid substance. The fact that

granules were scattered around vessels may suggest that the origin of amyloid has a close relation-

ship with blood vessels.
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Fig.1 Deposition in the coronal pulp. H"E,

   Å~ 10.
Fig.2 Granulesdistributedaroundthevessels.

   H-E, Å~250.
Fig.3 Simple (Ieft) and reticular (right) atro-

   phies in the radicular pulp. H-E, Å~165.

8 ) Shafer, W. G., Hine, M. K. and Levy, B. M. (1974) A text book of Oral Pathology, Third ed., 579-580,

 W. B. Saunders Co., Philadelphia, London, Torent.
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Eosinophilic granules in the coronal pulp. H-E, Å~150.

Yellow granules and red collagen fibers stained with van Gieson's. Å~150.

PAS-positive granules around the blood vessels. Å~150.

Depositions reacted positively to Congo red. Å~150.

#--

 "•, 2
V" :i' S $

/S'1

 s.y
ee,.s.-ts'

 - h:-
 .-.t

ee

  ,S?
  :t/1,s



8

ii

es,,tag$,n-su.,.

.msv= ey t

'lee,.tsts;--"

as- acwa-xgX

ttee.gl\:' l'Xiti2.--tW"Stk'-s-"'%..'.s,ee/s'ut"w.s'geeethwa=ff.,"'"eg•'ve/g...s.trs.xs-sv":$ue
Bdi

    ta"*M,,4i 11(1,2) 1985
vgve- st w. ym7rii xt '  {eqxillesN..m-

esif
me,,,iS•-ee,,ptaj.di.,.ydeW fi'ec.l

//i,,me#ieeii'i$"itwiiii'igIX,/X'Xes;::ifee/eeee,.va,,,,,./kG{S,fiag"sc

t{i,,..•s,s.xge.tk.,

s

ec•,,,,YXpapass-th"'Sge}.-kases`'."

..lj" i•tini:tw.S

H- pt attwat:thXhbb' "tc
 ,. th    "
eees•"

        33

,,wf

ge.,,xeetew./ssX.•g.ue-ss

M lj ic

sc

k"i.ttt/'kk'.iltiss'k',ss,t,,ff,ptl"tk.W

ge .di "espt t- e.Lk" -ec

. - Ngdi ge

 k$.g
 ew•g.'•N:ee..,.k...'.mer/. k-ff'" ... enve. ,bl .ti

-

wh as

t.,.,g.g"pa.,taytge"1ffk"{ee'umi-,9teq"":tsasngva.pmy"ttecfu..ee,keiff:k#'ma'xttT:-.,wa.ee.Wtlif'ies•-Xtslk'..est,.

'/k'k.de ',"es" .' ty' .',tli.li'sg$geigr.g..ge-ss,f.. ipae".im -..• s'`"glgellsg-,
'.rm"'

, -tsptthpt'iitsts•kt sfa'.Xt: dey- eqmsgerpft es g' Illllklllii -'tr.tk...'kx'

tsg.,,.vatw

ee.twtSi."gecx,,es.tstge/#.$ltt,tw'ma"'if/ewt4•tt'ge,esge'*ewditipttsss'ts.\.',.XleetkX

 tsvaesv .pa-. Seefi di

x

 xusig k '"

"ti " ew N., ..

g' . k" tew E

me'geas.mee"•E'ig\-Srd,.tw.S.,estLtt,twkstys,3g.iwa.-.t..,.nvss-geet.lpmfts,"""twt,-,,,i's,}sflllllXeesc;f.ge/.i.eci .ee.er,esg'g"-N

X'ltklgectk,detvare'te.es,x'esc-.=,ee'k'-$g'tTag'$.Z,ss//,eegeue•,.k"estjti#,gt:v"ee:.'g'es.va

.fi

  Å}  ,sig"

   de  -sut
tss t
  "1 tnfftr
  `' .U

,k

s

' jmA ti .thti.'

" rw$x

 .stg i

issis

•ig
sc IH

sc

Fig 8 Electron dense bodies showing chestnut-burr aspects and slight mcreasing of collagen fibrils

  (arrows). Å~19000.
Fig 9 Bundles growing m all directions (wedge) and microfibrils (arrows) Å~96000.


