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The denom ination  o f diseases involving a fo rm atio n  an d  dep o sitio n  of 
th e  substance  know n as am ylo id , is as y e t no t v e ry  defin ite  in th e  m edical 
science. D eterm inations like p rim ary , secondary , ty p ica l, a typ ic , tu m o rlik e , 
local, general am yloidosis, o r th e  te rm  param ylo id , are  covering ideas o f a 
vague charac ter. I t  w ould a p p e a r  m ost to  the  p o in t to  classify th e  cases as p r i­
m a ry  an d  secondary am ylo idosis. Cases where th e  cause of th e  deposition  is 
recognisable (tuberculosis, syphilis, chronic abscess, necro tic  tu m o r, ly m p h o ­
granu lom atosis, etc.) can  be called secondary, w hile a p rim a ry  case m a y  be 
spoken of, i f  none of th e  m en tio n ed  causes of am ylo id  deposition  can be  traced . 
In  th e  la t te r  cases the  am ylo id  depositions usually  do n o t occur in th e  cu s to m ary  
places, b u t for instance in  th e  stria ted  m uscu la tu re , th e  tongue, th e  u r in a ry  
b lad d er, etc. Such cases are termed paramyloidosis b y  m an y  au tho rs a n d  th e  local 
an d  experim ental am yloidosis, too , can be regarded  as belonging to  th is  group. 
I t  is ty p ica l for param ylo id , th a t  it  very  irregu larly  gives the h istochem ical re ­
ac tions characteristic  for o rd in a ry , i. e. secondary  am yloid.

The cases we propose to  deal w ith  refer to  local am yloidosis. A m yloid 
depositions were found in  m a lig n an t tum ors or in  th e ir  im m ediate n e ig h b o u r­
hood. B iopsy was m ade in  th e  case of each p a tie n t, consequently  th e  tum ors 
w ere com parative ly  fresh . N o t one of the p a tie n ts  suffered from  cachex ia  and  
th e ir  com plain ts were on ly  b ased  on local sym ptom s of tu m o r. G eneral am ylo i­
dosis exam inations gave a neg a tiv e  resu lt in  each  ease.

1. The f ir s t  case is a parotistum or  w hich h isto log ically  proved  to  be a m alig­
n a n t  sa livary  g landu lar ad en o m a. In  th e  a b u n d an t s tro m a  of th e  tu m o r, am orph  
m asses are recognizable show ing a v iv id  red colour w hen  dyed w ith  eosin, w hich 
from  here p en e tra ted  th e  lobu li, w here th e  th in n e r bund les enclose 6 to  8 tu m o r 
cells. In  som e places th ese  cells becam e a tro p h ied  an d  th e  p ic tu re  resem bles to 
th a t  of liver am yloid to  be seen in  text-books. T he hom ogenous, ex tran eo u s sub­
stance  tu rn s  yellow b y  v a n  G ieson and m etach rom atic  lilac red  b y  m e th y l v iolet. 
T he p ic tu re  becomes p a r tic u la r ly  well freaked w ith  B ism arck  brow n. Congo red

* After a lecture held on the 15 th June 1951 at the First Hungarian Oncological Meeting.



138 G A BRIELLA B E K N Ä T H

d y e s  i t  intensively, po ly ch ro m e m ethylene b lu e  h a rd ly  a t  all, while iodine- 
g re e n  produces a la rge  scale of shades from  ach rom atic  over grey  red , up  to  
v io le t  red, according to  th e  d ifferent degrees o f  m a tu r ity . W hen dyed  w ith  lugol, 
th e  substance ob ta ins b u t  a  yellowish shade, a f te r  p re lim inary  alum inoferric 
t r e a tm e n t it  tu rn s  p a le  b ro w n . An a fte r- tre a tm e n t w ith  su lphuric  acid results 
in  deepening of th e  b ro w n  colour.

2. The second case is a  urinary papillom a. In  th e  peduncle o f th e  tum or, 
besid es  some m uscular tis su e , there  appears a cap illa ry  in  th e  w all o f w hich and

Fig. 1. Amyloid in the capillary wall of a mammary tumor and in the surrounding connective
tissue (dyed with van Gieson).

o f  i t s  im m ediate v ic in ity  th e  above described hom ogenous su b stan ce  can be 
o b se rv e d  in larger m asses. I n  th e  tum or itse lf  n o th in g  of th e  su b stan ce  can be 
tra c e d . T he Congo red  p re p a ra tio n s  show th e  beg inning  of depositions of the  
d y e d  substance  in th e  w all ad v e n titia  of th e  b lood  vessels; la te r  on th e  entire 
w'all o f  th e  vessel becam e hom ogenized. In  th is  case lugol and  iodine-green gave 
a  n e g a tiv e  reaction, m e th y l v io le t colouring re su lted  in  a m in im al m etachro- 
m a s ia , w hile positive re a c tio n  was a tta in ab le  w ith  polychrom e m ethy lene  blue.

3. The same ty p e  o f a lte ra tio n  has been  observed  in  13 cases o f  m am m ary  
tum ors, all of which p ro v ed  to  be fibrous carcinom a. (Fig. 1.) D epositions firs tly  
a p p e a r  in  the  walls o f  cap illa ries and sm all d u c ts . T hey  g rad u a lly  increase 
to  a  degree  a t  which th ese  s tru c tu re s  were no longer recognizable. B ig, s tru c tu re ­
less hom ogenous m asses a re  visib le in th e  su rro u n d in g  connective tissue , too,
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w hich give a v iv id  red  w hen dyed  w ith eosin, an d  a yellow ish red  colour w ith  
v a n  Gieson. In  th e  cen tre  o f such nodules a t  places even  residues o f cancer 
cells can  he found . (Fig. 2.) W ith  Congo red  all th ir te e n  h av e  show n an in tensive  
coloration , w ith  iodine-green none, th ree reac ted  on polychrom e m ethy lene  
b lue, four on m ethy l v io le t. Lugol reaction  resem bled  th e  one of th e  p a ro tis- 
tu m o r, p a rticu la rly  a fte r  alum inoferric tre a tm e n t.

4. O u t o f six cases o f epithelial carcinoma, four o rig inated  in th e  lips, 
tw o in  the  cervix uteri. T he hom ogeneous masses are still found in th e  p ap illa ry

Fig. 2. Cell residues of mammary tumor in a mass of amyloid (dyed with Congo red).

bodies, u n d e r th e  ep ithe lium  in  th e  im m ediate su rro u n d in g  o f th e  tu m o r groups. 
H ere th e  s tru c tu re  is n o t as homogeneous as in  th e  form erly described 
cases, no r is it  bound  to  th e  w'all o f the blood vessel. I t  can ra th e r  be com pared  
w ith  edem atous, hom ogenized collagen bund les w hich, how ever, refuse to  
receive v a n  Gieson fuchsin . (Fig. 3.) In  th e  cerv ixcarcinom a th e  congo- 
positive hom ogeneous m asses are situ a ted  a ro u n d  th e  capillaries an d  in  th e  
in flam ed in filte red  connective tissue betw een th e  tu m o r groups. Besides Congo 
red , m ethy lv io le t and  polychrom e m ethyleneblue also gave a decided posi­
tiv e  reac tio n  while lugol gave a negative one. In d ic a tio n  o f iodine-green was 
observed on ly  in  one o f  th e  cases.

In  b iopsies o f tu m o rs , w here p arts  of th e  en v ironm en ts were also inc luded , 
th e  c ircum jacen t in filte red  in flam m ation  was found  to  contain , in  add itio n  to  
th e  lym phocy tes an d  eosinophil cells, a g rea t n u m b er of plasm a cells. I n  the
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in terio r o f  some specially large p lasm a cells inclusions can sometimes be observed 
show ing  a brownish reaction when dyed w ith Congo red.

O n the basis o f th e  described  m orphological and  dyeing  exam inations* 
th e  substance  in  question  m u s t be considered as am yloid ; on basis o f  its  clinical 
a n d  histological b eh av io u r i t  m u st be regarded  as prim a ry  o r param ylo id .

O bservations p ro v ed  th a t  th e  dyeing reactions o f am ylo id  show ed very  
ir re g u la r ly . Congo red  gave th e  m ost c o n s tan t reac tion . N one o f th e  custom ary

Fig. 3. Amyloid precipitation between the skin epithelium and epithelium cancer (dyed with
Congo red).

c au ses  o f  amyloidosis could  be  observed  on th e  p a tien ts  an d  in  th ese  cases the  
p ro cesses  were also clin ically  o f  a local n a tu re .

T h e  role played b y  th e  p la sm a  cells, also shown in our sections, has engaged 
th e  a t te n t io n  of a g rea t n u m b e r o f au th o rs  ( B jörneboe\5, 6] and collaborators, 
B ra ss  [4 ] , V.  d. Berghe\3 ] , A b r ik o so ff[ l] , A lbachary\2 ], M archai and  M a l­
let [1 8 ] , D ubois-Ferrière [9 ] , Schönholzer [23 ], Strauss and H am m er  [24], R an-
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■ström [19], H übschm ann  [13 ], B ing  and  P lu m \7  ], B in g - Fagreus-Thorell\ 8 ] ,  e tc .) . 
The m a jo rity  o f au th o rs  agree in  presum ing th a t  th e se  cells have an ac tiv e  p a r t  
in  th e  p ro d u c tio n  o f b lood p ro te in , chiefly of p ro te in  categories more ro u g h ly  
dispersed, such as globulins an d  th e  fib rinogen . In  th e ir  environm ent h y p e r-  
globulinosis m ay  p resen t itse lf  and th e  gam m a g roup  o f th e  globulins in c lu d es 
th e  an tibod ies w hich a p p ea r in  th e  course of im m une  reactions. The am yloid  — as 
know n — has for som e tim e  been considered as a substance o rig inating  in  
th e  course o f an tig en -an tibody-reac tions. (Thus b y  Letterer [14, 15 ], Löschke [16 ], 
■Schneider [21 ], fu r th e r  b y  Glebova [11 ] and  also b y  G ind in  [12], v). In  th e  case o f

Fig. 4. Small tonsil artery of periarteriitis nodosa (with amyloid in its wall, yellow with van
Gieson dyeing).

genu ine , so called secondary  am yloidosis, th e  su b stan ce  appears in  th e  spo t 
o f a n tib o d y  fo rm atio n  (spleen, liver) while in  th e  case of param yloidosis i t  gets 
deposited  in  a conven ien t electrocolloidal m ilieu in  th e  spot of antigen p ro d u c tio n  
(f. i. s tr ia te d  m u scu la tu re , h eart), as a ru le to g e th e r  w ith  m ultip lica tion  o f  th e  
p lasm a cells an d  th e  globulins.

In  o u r cases th e  an tigen  is represen ted  b y  th e  tum orous tissue itse lf  a n d  b y  
i ts  d estro y ed  p ro te in s  respectively . A decisive p ro o f  an d  confirm ation  h e re to  is 
fu rn ished  b y  th e  Soviet scien tist Zilber [2 6 ], w ho by  an  ingeniuos m e th o d  
show ed hum an and an im al tumors to contain specific antigens. T he  an tig en  
p ro p e rtie s  o f d estro y ed  p ro te in s were also a ffirm ed  on  account of our o b se rv a tio n s , 
i .  e. th e  s tro n g est am yloidosis appeared in  th e  case of tw o m am m ary  tu m o rs  
tre a te d  w ith  p re -o p era tio n al irrad ia tion . A  s im ila r observation  is reco rd ed  by
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Löwenberg  [17 ] an d  co llaborators, too , w ho a f te r  X -ray  irrad a tio n  o f  a  hypophys- 
ic  tu m o r  found am ylo id  depositions in  th e  neighbouring b ra in  sections.

A ccording to  some au tho rs, th e  ap p e a ra n ce  of p rim ary  am ylo idosis m ay 
b e  reg a rd ed  as th e  m an ifesta tion  of im m une-biolngical reaction  o f  th e  organism , 
re v e a lin g  itse lf as a histologic sym ptom  o f  organic self-defence (T e ilu m  [25], 
S töger [22], etc.). O ur ow n exam inations h a v e  confirm ed th is  op in ion .

T his self-defending reaction  is n o t o f  a  specific n a tu re , fo r in  a d d itio n  to- 
m a lig n a n t tum ors, its  histologic sym ptom s can  be found also w ith  o th e r  cond itions, 
w h ic h  belong to  th e  class of vascular co llagen  diseases (T e ilu m  [25 ], R ita m a

Fig. 5. Boeck sarcoid of the palpebra. Amyloid deposition in circular arrangement (dyed with
Congo red).

a n d  Saskela  [20]), such as lupus e ry th e m a to u s  dissem inatus, L e tte re r-S iw e’s 
d isease , scleroderm a, e tc . T he d ep artm en t o f  m orbid  anatom y o f o u r h o sp ita l 
re g is te re d  th e  appearance  o f am yloid in  th e  e x s tirp a te d  tonsil o f a p a t ie n t  w ho 
su ffe red  from  periarteriitis nodosa (Fig. 4), fu r th e r  in the  Boeck sarcoid  o f  th e  
p a lp e b ra  (Fig. 5) in  c ircu lar arrangem en t, resem bling  the  figures o f T e ilu m  [25 ] . 
In  th e s e  cases the  m u ltip lica tion  of p lasm a cells -)- hyperg lobulinem ia -f- th e  
p a ra m y lo id  deposition, being  histological a n d  clinical sym ptom s o f p o s itiv e  
an e rg ia , m ay  be classified as param yloid syndrom e.
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Summary

Am yloid depositions were observed in m alignant neoplasm s of the parotid gland , breast, 
the urinary bladder and the epithelial cancers o f the cervix  uteri and of the lips. The in flam m atory  
infiltration around the tum ors was found to contain a great num ber of plasma cells. Som etim es 
inclusions can be observed in  them , showing a brownish-red reaction when dyed w ith  Congo red. 
The plasma cells have an active part in the production o f roughly dispersed blood-proteins and  
hyperglobulinosis m ay be present in their environm ents. The appearance o f primary am yloid  
(paramyloid) can be regarded as the m anifestation o f non specific im m une-biological reaction  
o f the organism.
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АМИЛОИДОЗ ПРИ ЗЛОКАЧЕСТВЕННЫХ ОПУХОЛЯХ 

Г. Бернат 

Р е з ю м е

Автор наблюдал отложение амилоида при злокачественных опухолях околоушной 
железы, мочевого пузыря и грудной железы, далее при плоскоклеточном раке губ и 
шейки матки. Гистохимические реакции, проведенные на этом материале, оказались 
весьма непостоянного характера (парамилоидоз). Поразительно было то, что в воспалитель­
ной инфильтрации можно было наблюдать вокруг опухолей много плазматических клеток. 
Плазматические клетки активно участвуют в образовании белков более грубой дисперс­
ностью и вокруг последних может образоваться гиперглобулиноз. Группа гамма- 
глобулинов включает в себе также антитела, возникающие при имунных реакциях. 
Самым антигеном является опухолевая ткань и белки, возникающие при ее распаде. 
Образование амилоида можно рассматривать как манифестацию иммунобиологических 
реакций в организме и как таковую как неспецифический тканевый признак защитной 
деятельности организма.
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