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T he in tra p e rito n e a l te s t  developed  in  1936 b y  M il l e r  an d  S a y e r s  [7] 
fo r s tu d ie s  on th e  h is to p a th o lo g ica l reac tio n s o f in d u s tr ia l dusts h a s  s tim u la te d  
fu r th e r , ex tensive  in v estig a tio n s in  th is  f ie ld . T h e  num erous in v e s tig a tio n s  
ca rr ied  o u t d u ring  th e  p a s t tw o decades c lea rly  proved  th e  sig n ifican ce  an d  
s im p lic ity  o f th e  in tra p e rito n e a l te s t as c o m p ared  to  th e  in h a la tio n , i n t r a ­
tra c h e a l an d  o th e r sim ilar tech n iq u es. T h e  e a r ly  tria ls  on d u sts  b y  M i l l e r  
a n d  S a y e r s  [7] w ere soon ex ten d ed  to  tr id im ite , c rystoba lite , ta lc ,  cao line , 
a lu m in iu m  p h o sp h a te , c a rb o ru n d u m , b e ry lliu m  oxide, trem o lite , g ra p h ite , 
d iam o n d , m eta llic  co b a lt, tu n g s te n  ca rb id e , ti ta n iu m  carb ide, e tc . [1, 5, 6 , 
7, 8 , 9, 10, 12]. T he in v estig a tio n s in  v a rio u s  d irections soon c la rif ied  th e  
c r ite r ia  o f th e  m eth o d  : th e  choice o f th e  ex p erim en ta l an im al, th e  p ro p er 
m eth o d  of tr e a tm e n t, th e  significance o f  th e  p a rtic le  size, th e  q u a n t i ty  and  
chem ical n a tu re  of th e  d u s t in jec ted , th e  role o f  th e  d ust depot fo rm ed  in  th e  
a b d o m in a l c a v ity , an d  th e  size o f th e  tissu e  n o d u le , th e  best tim e  o f te s tin g , 
th e  ou tlo o k s of gross an d  m icroscopic an a ly s is  [4, 5, 6 , 8 , 9].

T he p e rta in in g  ev idence in  th e  l i te ra tu re ,  favourab le  [5, 8 , 9 ], o r m ore 
c r itic a l [3, 6 , 8 ], has in d u ced  us to  re g a rd  th e  m e th o d  of M i l l e r  a n d  S a y e r s  
U ] as su ita b le  for h isto log ica l s tu d ies  on  th e  fib rogenetic  ac tio n  o f  v a rio u s  
in d u s tr ia l  d u s ts . On th e  basis o f th e  a fo re -m en tio n ed  considera tions we h a v e  
chosen  th is  m e th o d  for use in  para lle l, c o m p a ra tiv e  investiga tions o f  th e  dead  
ro ck  d u s t o f a coal m ine o f considerab le  size in  H u n g arian  re la tio n s , o n  th e  
one h a n d , a n d  on su itab le  con tro l d u s ts , on  th e  o ther, so as to  d e te rm in e  
w h e th e r th e  form er d u s t h ad  an y  fib rogen ic  effect and  e v e n tu a lly  to  e x te n d  
th e  ap p lic a b ility  of th e  m ethod .

Methods

104 normal guinea pigs of both sexes, weighing 350 to 400 g each, were used.
The dusts tested were dead stone from the coal mine in question ; chemically pure 

quartz (Merck) ; brown coal ; and talc, the latter as specified in the Fifth Hungarian Phar­
macopoeia. The dead stone contained 77 per cent, the brown coal as little as 0.55 per cent 
o f  quartz. The quartz content was estimated by the method of T a l v it ie  [1 1 ].
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The single test materials were homogenized in a China mortar, separated by the sedi­
mentation method of Cu m m in g s  [2], and the 1 to 3 micron dust fractions thus obtained were 
injected intraperitoneally into the animals, giving single doses of 75 mg in 2 ml distilled 
water. The animals were kept in cages in groups of ten and were fed the usual grain and 
mixed vegetable diet.

The nodules which had formed in the abdominal peritoneum, alongside the linea alba, 
were examined 6 and 12 hours, then 1, 3, 5, 7, 10, 14, 20, 24, 30, 60 and 90 days following 
'injection, always simultaneously, in 2 animals. At the proper points of time the animals 
were taken out unselected and were killed with ether. The abdominal wall from the anterior 
icostal arch to the bony pelvis was removed as completely as possible and was fixed in 4 per 
cent formaldehyde, stretched on a glass plate with the peritoneal aspect outward. The so- 
called ’’typical” nodules (measuring about 4 mm in diameter) were excised, embedded in 
paraffine-celloidine, cut up in 6— 10-micron sections, which were studied after staining with 
haematoxyline-eosin, by van Gieson’s dye, azan, and by the silver impregnation method 
o f  P a p ,  respectively.

Results

General considerations

T h e  find ings v a lid  fo r  all th e  d u sts  te s te d  w ere th e  following.
Capsule. In  e v e ry  case  th e  p e rito n eu m  c re p t  as ea rly  as 6  h o u rs  o n to  

th e  cong lom erate  co m p o sed  of du st, f ib rin , a n d  leucocy tes. U nder th e  in itia l 
p e r ith e lia l cell la y e r  th e  y o u n g  fib rocy tes d ev e lo p in g  in  several row s a n d  th e  
ac id o p h ilic  collagen f ib re s  soon form  a ca p su le  a ro u n d  th e  n o du le . As th e  
n o d u le  continues to  d ev e lo p , connective tis su e  b u n d le s  grow to w ard  th e  cen tre  
f ro m  th e  capsule, w h ich  increases in  w id th , beco m es poorer in cells a n d  rich e r 
in  co llagen  fib res o f in c re a se d  th ickness.

Cellular elements. W ith in  th e  capsu le th e  ap p ea ran ce  of f ib ro c y te s  a n d  
f ib ro b la s ts  is follow ed b y  invasions w ith  m ac ro p h ag es , and , su b se q u e n tly , 
w ith  foreign bo d y  g ia n t  cells and  g ian t cells o f  th e  L an g h an s-ty p e . F in a lly , an  
in c re a s in g  num ber o f  en d o th e lia l cells, v a sc u la r  b u d s  and  capillaries develop .

T h e  m acrophages p re se n t tw o form s. O ne ty p e  has a basoph ilic  c y to ­
p la sm  an d  a m o stly  e c c e n tr ic , sm all, d a rk -s ta in in g  nucleus w ith o u t nucleo li. 
T h e  o th e r  has a p a le  p in k  cy toplasm  c o n ta in in g  sm all and m ed ium -sized  
g ra n u le s  sta in in g  w ith  S u d a n . The nucleus is b ig g e r th a n  w ith  ty p e  1, is o v a l 
in  sh a p e , shows a loose ch ro m a tin  s tru c tu re  a n d  co n ta in s  a b rig h tly  s ta in in g  
n u c leo lus.

T h e  foreign b o d y  g ia n t  cells con ta in  8  to  20 ro u n d  nuclei, w h ich  m o stly  
s ta in  d a rk , are rich  in  c h ro m a tin  and  c o n ta in  no  nucleo lus. The n ucle i u su a lly  
a p p e a r  crow ded in  t h a t  p a r t  of th e  cy to p la sm  w h ich  contains no fo re ign  s u b ­
s ta n c e . T he cy to p lasm  s ta in s  d a rk  and  c o n ta in s  m a n y  d u st granules. T h e  g ia n t 
ce lls  o f  th e  L a n g h a n s-ty p e  h a v e  8  to  20 ro u n d  n u c le i w hich usually  s ta in  s lig h t­
ly ,  a re  poor in  c h ro m a tin  a n d  con ta in  nuc leo li. T h e  nuclei are u su a lly  in  th e  
lig h t-s ta in in g , m a rg in a l p a r t  ot th e  c y to p la sm , fo rm ing  a halo a ro u n d  th e  
in c o rp o ra te d  m ass o f  d u s t  partic les.

D ust. The g ra n u le s  o f  d u st th a t  a t  f i r s t  a re  s itu a te d  e x trace llu la rly , in  
th e  c e n tre  of th e  n o d u le , a p p e a r  in  ever in c re a s in g  num bers in  th e  la te r  s tag es
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o f  th e  developm ent of th e  nodu le  in tra c e llu la rly , in  th e  m ac ro p h ag es  an d  
g ia n t  cells ch a rac te ris tic  o f  th e  single ty p es of d u s t.

F ibres. In  a m a n n e r  ch a ra c te ris tic  of th e  d ifferen t ty p es  o f  d u s t, th e  
nodu le  as a whole is in te rw o v en  b y  argy roph ilic  re tic u la r  f ib re s , collagen 
fib res , th e n  by  hya lin iz ing  fib res  w hich grow in  from  th e  m arg ins a n d  corners.

Specific  changes

W ith in  th e  ju s t  described  genera l process, th e  single ty p e s  o f  d u s t give 
rise  to  th e  following specific  h isto log ical changes.

Quartz. As th e  f irs t  change ta k in g  place a t  a b o u t 3 day s a f te r  in jec tio n , 
m acrophages w ith  ac idoph ilic  cy top lasm  a p p ea r. T heir n u m b e r exceeds 
th ro u g h o u t th a t  of th e  baso p h ilic  m acrophages, w hich a p p ea r la te r .  F ro m  the  
7 th  d a y  on, L a n g h a n s-ty p e  g ia n t cells, an d  in  sm alle r n u m b ers , fo re ig n  body  
g ia n t cells p resen t th em se lv es . T h ey  soon show  to x ic  n u c lea r  lesions and  
ag g reg a tio n  of th e  nuclei. A fte r th e  14th  d a y  increasing  num bers o f  en d o th e lia l 
cells, v ascu la r buds a n d  cap illa ries  can  be fo u n d . The n u m b er o f  cap illa ries 
con tin u es to  increase u n til  th e  6 0 th  to  90 th  d a y  (F ig . 1).

T he re ticu la r fib res a p p e a r  as ea rly  as a f te r  7 day s an d , g row ing  from  
th e  m arg in  tow ard  th e  cen tre  of th e  nodule, can  be seen as a rich , co n tin u o u sly  
progressing  re ticu la r n e tw o rk  in  th e  specim ens ta k e n  on th e  1 4 th , 3 0 th  and 
6 0 th  d ay s . Conversion to  collagen  s ta r ts  a t  th e  14 th  d ay , from  th e  m arg ins. 
C ollagenization  progresses a t  a considerab ly  slow er ra te  th a n  th e  fo rm a tio n  
o f  th e  re ticu la r  n e tw o rk  a n d  th u s  a fte r  90 day s i t  is s till th e  fo rm a tio n  o f r e t i ­
c u la r  fib res th a t  d o m in a te s  th e  p ic tu re  (F ig. 5).

D ead rock. B asoph ilic  m acrophages a p p e a r  a t  7 day s an d  th e ir  n u m b er 
rem ain s h igher th a n  th a t  o f th e  acidophilic  cells. T he foreign b o d y  g ia n t cells 
a n d  (in sm aller num b ers) th e  g ian t cells o f th e  L an g h an s-ty p e  m ak e  th e ir  
ap p ea ran ce  a t 10 d ay s. F ro m  th e  14th d ay  on en d o th e lia l cells, v a s c u la r  buds 
a n d  cap illaries are also p re se n t, th o u g h  in  con sid erab ly  sm aller n u m b e rs  th a n  
in  th e  case of q u a rtz  d u s t (F ig . 2).

T he re ticu la r n e tw o rk  develops from  th e  m arg ins, b u t n o t before th e  
1 0 th  d ay . A lthough it  becom es m ore a b u n d a n t in  30, 60 a n d  90 d a y s , a t  the  
co rrespond ing  po in ts  o f tim e  i t  is s till less th a n  in  th e  case o f q u a r tz  du st. 
I n  th is  case, too , co llag en iza tio n  begins from  th e  p erip h ery , a f te r  th e  14th 
d a y , b u t  it  is no t so a b u n d a n t as in  th e  case o f q u a r tz  d u s t (F ig . 6 ).

Talc. The f irs t cells to  a p p e a r  (a t 7 days) are  th e  eosinoph ilic  m acro ­
p hages an d  th e  g ian t cells o f  th e  L an g h an s-ty p e . B asophilic  m ac ro p h ag es  and  
foreign  b o d y  g ian t cells a re  p resen t in  sm aller n u m b ers  th ro u g h o u t. A n a b u n ­
dan ce  o f en d o the lia l cells, v a sc u la r  buds an d  cap illa ries can  be o b se rv ed  a fte r  
th e  1 4 th  d ay . T heir n u m b e r, how ever, is sm aller th a n  in  th e  q u a r tz  a n d  dead 
rock  specim ens of co rrespond ing  age (F ig. 3).
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Fig. 1. 30-day tissue nodule of intraperitoneally administered quartz dust. Many Langhans- 
type giant cells, macrophages and endothelial cells. The grave toxic lesion is indicated by 

the very marked aggregation of nuclei. Haematoxylin-eosin. X 750 
Fig. 2. Nodule 30 days after the intraperitoneal administration of dead rock dust. Many 

macrophages and, above, a foreign body giant cell. Haematoxylin-eosin. X 750

I n  th e  case of ta lc  th e  fo rm ation  of re t ic u la r  fib res  s ta r ts  a t  10 d ay s, 
f ro m  th e  periphery . B y  th e  3 0 th , 60th an d  9 0 th  d ays a n e tw o rk  w ith  few 
ra m if ic a tio n s , leaving free  th e  site  of g ian t cells, develops. T here  is no su b ­
s t a n t i a l  difference in  co llag en iza tio n  from  th e  fo rm e r d u sts  (F ig. 7).

Broivn coal. M acro p h ag es  can be o b serv ed  from  th e  7 th , fo re ign  bo d y  
g ia n t  cells from th e  1 0 th  d a y  onw ard. A t th e  sam e tim e  th e  n u m b er o f  
e o s in o p h ilic  m acrophages a n d  L an g h an s-ty p e  g ia n t  cells are  sm all. T he
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Fig. 3. Nodule 30 days after the intraperitoneal administration of talc. Foreign body giant 
cells, Langhans-type giant cells and smaller number of macrophages. Haematoxylin-eosin

X 750
Fig. 4. Nodule 30 days after the intraperitoneal administration of coal dust. A foreign body 
giant cell and many macrophages containing coal granules. Haematoxylin-eosin. X 750

n u m b e r o f m acrophages is less an d  in c reases  a t  a slow er r a te  th a n  
in  th e  case o f th e  fo rm er d u sts . F rom  th e  2 4 th  d a y  on a few e n d o th e lia l cells 
a p p e a r. T here  are also less v a scu la r b u d s a n d  cap illa ries th a n  in  th e  o th e r  
specim ens (F ig . 4).

F ib re  fo rm atio n  is re s tr ic te d  th ro u g h o u t to  collagen w hich fo rm s th e  c a p ­
sule a n d  th e  w all o f m in o r co m p artm en ts . T h e re  is no ap p rec iab le  r e t ic u la r  
f ib re  fo rm a tio n  (F ig . 8 ).
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Fig. 5. Very rich, reticular network demonstrated by silver impregnation in a 30-day nodule 
of quartz dust. Pap's silver impregnation. X 350 

Fig. 6. Scarce reticular network in a 30-day nodule of dead rock dust. Pap's silver impreg­
nation. X 350

Histological phases

T h e tissue nodu les fo rm ed  in  response  to  th e  d usts  te s ted  show  3 h is to ­
lo g ic a lly  d ifferen t p h ases .

Phase 1 (the  p h ase  o f  non-specific in f la m m a tio n  caused b y  th e  foreign  
b o d y ) la s ts  from  6  h o u rs  u n t i l  4 days. In  th is  p h a se  no defin ite  d ifferences can  
be d e te c te d  betw een  th e  fo u r  dusts , ex cep t t h a t  in  th e  case o f q u a r tz  d u s t 
th e  m acro p h ag es a p p e a r  as e a rly  as a t  3 d a y s . T h u s , phase 1, w h ich  en d s on
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Fig. 7. 30-day nodule of talc, showing argyrophilic fibres of “ storing character” . Pap 's silver
impregnation. X 350

Fig. 8. No appreciable reticular fibre formation can be seen in the 30-day old nodule of coal 
dust. Pap's silver impregnation. X 350

th e  4 th  d ay , does n o t fa c ilita te  a c lassifica tion  o f d iffe ren t d u sts  o n  th e  basis 
o f  th e ir  fibrogenic p ro p e rtie s .

Phase 2 (the  h is tio id  p h ase  o f nodule fo rm atio n ) la s ts  from  th e  5 th  d a y  
u n ti l  th e  20 th . In  th is  p h ase  th e  q u a rtz  d u s t nodu le  shows th e  e a r lie s t a p p e a r­
ance , th e  g rea test n u m b e r a n d  th e  g rea te s t a ccu m u la tio n  o f m o n o n u c lea r an d  
p o ly n u c lea r phag o cy tes . T h e  tim e  of a p p ea ran ce , d is tr ib u tio n  a n d  re la tio n  
to  one a n o th e r of th e  m acro p h ag es foreign b o d y  g ian t cells a n d  L an g h an s- 
ty p e  g ian t cells ex h ib it specific  fea tu res  c h a ra c te r is tic  th e  d iffe ren t d u s ts  an d
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m a y  th u s  serve as th e  b a s is  o f d istinc tion . R e tic u la r  fib re  fo rm a tio n  a n d  th e  
co u rse  o f co llagen ization  a lso  show well a p p re c ia b le  differences.

T h e  fo rm atio n  o f  r e t ic u la r  fibres begins th e  ea rlie s t in  th e  case o f  q u a r tz  
d u s t ,  a t  7 days. I t  g r a d u a lly  increases a n d  a t  14 d ays i t  is d e fin ite ly  m ore 
in te n s iv e  th a n  in  th e  d e a d  ro c k  or ta lc  spec im ens o f co m p arab le  age. I n  th e  
l a t t e r  tw o  cases r e t ic u la r  f ib re s  do no t a p p e a r  u n ti l  th e  1 0  th  d a y  a n d  even 
th e n  th e ir  fo rm atio n  is less in tense  th a n  in  th e  case o f q u a r tz  d u s t. A t th e  
sa m e  tim e , only e n c a p su la tin g , dividing co llag en  fib res can  be seen in  th e  
n o d u le  produced  b y  co a l d u s t ,  w ith  a v e ry  sm a ll a m o u n t of re tic u la r  fib res 
a m o n g  th em .

Phase 3 (phase o f  co llagenization) beg ins w ith  th e  20 th  d ay . I n  th is  
p h a s e  th e  connective tis s u e  invo lved  in  e n c a p su la tio n  becom es m ore  a n d  m ore 
p o o r  in  cells. T he m u ltip ly in g  and  th ic k e n in g  collagen fib res enclos and  
d iv id e  in to  an  in c reasin g  n u m b e r  of c o m p a rtm e n ts  th e  cellrich n odu le . In sid e  
th e  n o d u le  th e  co n n ec tiv e  tis su e  cells, th e  e n d o th e lia l cells, th e  v a sc u la r  b u d s , 
a n d  cap illaries, as w ell as th e  ty p ic a l m o n o n u c lea r a n d  p o ly n u c lear p h ag o cy tes  
d o m in a te . The la t te r  h a v e  m o stly  in co rp o ra ted  th e  partic les of d u s t.

T h ro u g h o u t th e  o b se rv a tio n  period re t ic u la r  fib re  fo rm a tio n  w as th e  
m o s t in tensive  a n d  m o s t progressing  in  th e  case  o f q u a rtz  d u s t. T h o u g h  it 
w as considerab le  also  in  th e  case of dead  ro c k , i t  lagged  b eh in d  th e  fo rm er 
b o th  q u a n tita tiv e ly  a n d  in  th e  ra te  of d ev e lo p m e n t. In  th e  case o f ta lc , fib re  
fo rm a tio n  was of a p e c u lia r  “ s to ring” -type , d iffe re n t from  w h a t o ccu rred  w ith  
th e  o th e r  dusts . O n th e  o th e r  h an d , th e  n o d u les  o f  th e  brow n coal d u s t did 
n o t  show  any  a p p re c ia b le  re ticu la r  fib re  fo rm a tio n  in  th is  ph ase , e ither.. 
T h u s , phase 3 offers a n  e v e n  m ore defin ite  p o ss ib ility  to  d is tin g u ish  th e  d if­
fe re n t k inds of d u s t o n  g ro u n d s  of th e ir f ib ro g en ic  p ro p e rty .

Discussion

T h e find ings su g g es t t h a t  th e  d e ta iled  h isto log ic  s tu d y  o f th e  nodules; 
fo rm e d  in  th e  p e r ito n e u m  o f  guinea pigs p re se n t a re liab le  m e th o d  fo r th e  
e x p e r im e n ta l d e m o n s tra tio n  o f differences in  th e  fib rogenic  p ro p ertie s  of 
d if fe re n t dusts.

H isto log ical a n a ly s is  h a s  revealed th a t  th e  s tu d y  a t  one single p o in t 
o f  tim e  o f cellular c o m p o n e n ts , th e  collagen a n d  hyalin iz in g  fib res o f th e  single 
n o d u le s  furn ished  a r a th e r  unre liab le  an d  n o t to o  convincing basis fo r d is­
t in c t io n . On th e  o th e r  h a n d ,  we advanced  co n sid e rab ly  w hen a t te n tio n  was 
d e v o te d  also to  th e  d if fe re n t m acrophages am o n g  th e  cellu lar com ponen ts 
a n d  w h en  th e  re tic u la r  e le m e n t am ong th e  f ib re s  w as inc luded  in  th e  s tu d y . 
H o w ev e r, experience h a s  show n  th a t  a fu lly  conv incing  d is tin c tio n  betw een  
th e  sing le  te s t d u sts  c o u ld  n o t be m ade u n ti l  th e  nodules w ere s tu d ie d  
in  th e i r  developm ent, as u n its .  This was ach iev ed  b y  s tu d y in g  sy s te m a tic a lly
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in  com parison  w ith  su ita b le  con tro l d usts  th e  t im e  o f ap p earan ce , to p o g ra p h v , 
p ecu lia r q u a lita tiv e  a n d  q u a n ti ta t iv e  changes a n d  th e  re la tio n  to  one a n o th e r  
o f  all th e  ce llu la r a n d  fib ro u s elem ents c o n ta in e d  in  th e  nodules.

B y  th is  p ro ced u re  (in w hich we co m p ared  th e  d u sts  to  q u a r tz  d u s t)  
th e  follow ing ev idence h as  been  ob ta in ed . A lth o u g h  th e  d u s t o f th e  d e a d  ro c k  
o f th e  coal m ine in  q u estio n  could  be m ark ed ly  d iffe re n tia ted  from  q u a r tz  d u s t ,  
i t  w as v e ry  closely s im ila r to , an d  in  fu n d a m e n ta l  fea tu res  it  was id e n tic a l  
w ith , q u a r tz , as fa r  as th e  q u a n tita tiv e  a n d  q u a l i ta t iv e  aspects o f th e  tis su e  
reac tio n  are  concerned . F o r th is  reason th is  d u s t  h a d  to  be qua lified  as d a n ­
gerous as q u a r tz  d u s t from  th e  p o in t of v iew  o f fib rogen ic  effect a n d  p re v e n ­
tio n . A t th e  sam e tim e , ta lc  p roduced  a fib ro sis  m ark e d ly  d ifferen t fro m  t h a t  
p roduced  b y  th e  o th e r  tw o k inds o f d u s t. F in a lly , th e  brow n coal d u s t  te s te d  
d iffered  com plete ly  from  th e  o th e r te s t d u s ts  in  its  fib rogenic  p ro p e r ty  a n d  
e lic ited  m erely  a “ fo reign  b o d y ”  connective  tis su e  response w ith o u t a n y  so- 
called  fib rosis .

Summary

1. 104 adult guinea pigs of both sexes were tested for response to chemically pure 
quartz (Merck), to dead rock dust containing 77 per cent quartz obtained from a Hungarian 
coal mine, to quartz-free brown coal dust, and to talc, respectively. The method of testing 
was that described by M il l e r  and S a y e r s .

2. 1 to 3-micron fractions of the test dusts were injected intraperitoneally into guinea 
pigs under sterile conditions, giving single doses of 75 mg suspended in 2 ml of distilled water.

3. The typical nodules developing in the abdominal peritoneum, alongside the linea 
alba, have been studied histologically 6 and 12 hours, as well as 1, 3, 5, 7, 10, 14, 20, 24, 30, 
60 and 90 days following injection.

4. The histological study of the nodules appears to be suitable for the demonstration 
of the fibrogenic properties peculiar to different dusts, if  the various cellular and fibrous 
elements (mainly the macrophages, as well as the reticular fibres) are examined as inseparable 
parts of a unit, in the process of their development.

5. The quartz-containing dead rock dust from the coal mine proved to be a fibrogenic 
agent similar to quartz. Talc proved to produce a fibrosis of “ storing” nature, different from 
that caused by quartz. The quartz-free brown coal dust elicited merely a “ foreign body” 
connective tissue response.

6. The intraperitoneal test is recommended as a valuable procedure for the evaluation 
of the fibrogenic properties of industrial dusts.
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ИССЛЕДОВАНИЕ МЕТОДОМ МИЛЛЕРА И САЙЕРСА ДЕЙСТВИЯ КВАРЦА, ДРОБ­
ЛЕННОГО ПЕСКА С СОДЕРЖАНИЕМ КВАРЦА, БУРОГО УГЛЯ И ТАЛЬКА НА 

СОЕДИНИТЕЛЬНУЮ ТКАНЬ МОРСКИХ СВИНОК
Л . ТАКАЧИ, Ш. БОРДАШ  И М. ТИМАР

Авторы проводили исследования по методу Миллера и Сайерса над 104 взрослыми: 
морскими свинками обоих полов для определения действия кварца фирмы Мерка, глу­
хой породы из одной каменноугольной копи в Венгрии с 77%-ым содержанием кварца,, 
бескварцового бурого угля и талькового порошка. Фракции в 1—3 микронов исследуемых 
порошков взвешивались в количестве 75 милиграммов на животное в 2 мл дестиллиро- 
ванной воды и в стерильном состоянии внутрибрюшинно впрыскивались животным. 
Развивавшиеся на перпетальной брюшине типичные тканевые узлы микроскопически 
исследовались на 6. и 12. часы, а также на 1., 3., 5., 7., 10., 14., 20., 24., 30., 60. и 90. дни 
после обработки. Гистологическое исследование оказалось — при рассмотрении образо­
вания макрофагов и волокнистых элементов в процессе развитии во всей свой совокуп­
ности —  пригодным методом для экспериментального выявления фиброгенетических 
свойств исследованных порошков. Из исследованных порошков глухая порода с содер­
жанием кварца из каменноугольной копи оказалась —  подобно чистому кварцу —  вызы­
вающим фиброз веществом. Тальк вызвал так наз. накопляющий фиброз, а бескварцевый 
бурый уголь обуславливал лишь соединительно-тканевую реакцию «инородного тела». 
Авторы того мнения, что значение внутрибрюшинной пробы для выявления фиброгене­
тических свойств промышленных порошков нашло путем их исследований новое под­
тверждение.

UNTERSUCHUNGEN DER WIRKUNG VON QUARZ, QUARZHALTIGEM REIBSAND,, 
BRAUNKOHLE UND TALK AUF DAS BINDEGEWEBE VON MEERSCHWEINCHEN 

MIT DER MILLER-SAYERSSCHEN METHODE
L. TAKÁCSY, S. BORDÁS und M. TÍMÁR

Die Wirkung von Merckschem Quarz, eines 77% Quarz enthaltenden tauben Gesteins, 
aus einer ungarischen Steinkohlengrube, von quarzfreier Braunkohle und Talkpulver würde 
an 104 erwachsenen Meerschweinchen beiderlei Geschlechts mittels der Methode von Miller 
und Sayers untersucht. 75 mg pro Tier der 1—3 /« Fraktionen der Pulver wurden in 2 ml 
destilliertem Wasser suspendiert steril intraperitoneal eingespritzt. Die am Peritoneum ent­
stehenden typischen Gewebsknoten wurden in der 6., 12. Stunde, bzw. am 1., 3., 5., 7., 10., 
14., 20., 24., 30., 60. und 90. Tage nach der Behandlung mikroskopisch untersucht. Die histo­
logische Untersuchung — die Entstehung der Makrophagen und von Fasernelementen als 
zusammenhängendes Ganzes im Prozess der Entwicklung betrachtet — erweis sich als geeig­
netes Mittel zur Feststellung der fibrogenetischen Eigenschaften der untersuchten Pulver. 
Aus den untersuchten Pulvern erweis sich das quarzhaltige taube Gestein der Steinkohlen­
grube fibrogenetisch, ähnlich dem reinen Quarz. Talk verursachte eine sog. Speicherungs­
fibrose, während quarzfreie Braunkohle bloss eine »Fremdkörper«-Bindegewebsreaktion 
hervorrief. Die Bedeutung der zur Feststellung der fibrogenetischen Eigenschaft von indust­
riellen Pulvern gebräuchlichen intraperitonealen Methode wurde dadurch von neuem bestätigt.

D r. László T a k ÁCSY, B u d ap est, IX . ,  ü l lő i  ú t 93.
D r. S ándor B o r d á s , 
D r. Miklós T í m á r ,

B u d ap est, IX . ,  N ag y v á rad  té r 2 .
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