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P ecu lia r cells were in  1901 found  by  Oppel [9] w hile s tu d y in g  th e  g ra n u la ­
tio n  tissue  developing a fte r  ca rd iac  in ju ry  to  rep lace th e  destroyed  p a r ts  o f  th e  
m yocard ium . He th o u g h t t h a t  th e y  orig inated  from  d egenera ting  m uscle fibres, 
called  th e m  m yoblasts an d  supposed  th a t  th ey  h ad  a role in  th e  dev e lo p m en t of 
th e  g ran u la tio n  tissue. Anitschkow [2] (1913), in  his w ork en titled  “ F o rm a tio n  
o f  G ranu la tio n  Tissue in  H e a r t  M uscle”  was the  first to  deal in  d e ta il w ith  these  
cells an d  th e  first to  use th e  te rm  “ m yocyte” .

T he histological ap p ea ran ce  of the  m yocy tes is as follows. M ost 
ch a ra c te ris tic  is the  special a rran g em en t of th e  nuclear ch ro m atin  (F ig . 
1). T he chrom atin  accum ula tes in  th e  nuclear ax is  an d  is se rra te d . F in e  
fibrils o f ch rom atin  ra d ia te  from  th e  se rra ted  ends ex ten d in g  to w a rd s  th e  
nu c lear m em brane. These fibrils seem to fix th e  cen tra l c h ro m a tin  to  th e  
n u c lea r m em brane. The nucleus m ostly  assum es an  oval shape. B eside th is  
a rra n g e m en t, some m yocy tes ex ist th a t  show th e  ch ro m atin  in  th e  n u c lea r  
ax is  to  ta k e  a w avy form  (F ig . 2). In  cross sections th e  ch ro m atin  is found  
in  th e  cen tra l axis of th e  nucleus. I t  is clearly  visib le th a t  th e  c h ro m a tin  
fibrils o rig in a tin g  from  it  e x ten d  th rough  a clear area to  reach  th e  in n e r  
su rface o f th e  nuclear m em b ran e . As these cells resem ble an  owl’s eye , th e y  
h av e  been called owl-eye cells.

A zocarm ine and  n e u tra l red  s ta in ing  reveals th e  ch rom atin  condensed  
in to  th e  nuclear axis to  be b u ilt  up of m inu te  granu les. W ith  eosin -azu r th e  
p ro to p lasm  sta in s  a pale red , w ith  H eidenhain ’s iro n -haem atoxy lin  a pa le  
g rey ish  brow n and  shows a fine, foam ing vacuo la r s tru c tu re . In  m o st cases 
th is  is so fa in t th a t  its d e tec tio n  is difficult, b u t G iem sa and  azocarm in  s ta in in g  
m ak e  its  de tailed  ex am in a tio n  possible. The cells a re  generally  p o lym orphous, 
oval or round  and  some o f th em  h av e  long processes. T he processes have a ro u n d ed  
t ip ,  n o t a po in ted  one as th e  fib roblasts. T hey  g rea tly  v a ry  in  size a n d  are  
b e tw een  th a t  of a leukocyte  u p  to  25— 30 m icron in  d iam eter. T hose ly ing  
d irec tly  beside the  muscle fibres or on degenerating  fibres are  especially  la rg e . 
T he m yocytes do no t p roduce  fibres. Collagen fibrils are  never found  in  th e  
p e rip h e ra l p a r ts  of th e  cy top lasm .



2 0 0 F. TÓTH

As regards the orig in  and location o f m vocytes, the different authors 
h old  different views.

Saltykow [10] (1905) considered them  m yogenous.
Göbel (1910) repeated  the experiments o f  Oppel . He denied th at muscular 

e lem en ts had a part in  th e  development o f  granulation tissue and considered 
th e  scar tissue to derive exclusively from connective tissues.

Fig. 1. Giant myocyte. The chromatin has condensed into the nuclear axis ; serrated parts 
radiate from it. Oil immersion, HeidenhahTs iron haematoxylin stain 

Fig. 2. Myocyte, the nuclear axis of which fails to show a chromatin bar but there is a wavy 
formation of chromatin. Oil immersion, Heidenhain’s iron haematoxylin stain

A nitschkow su ggested  that the m yocytes originated partly from muscle 
a n d  partly from con n ective tissue.

Karsner and D w yer  [7] (1916) found m yocytes 24 hours after experi­
m en ta lly  induced in farction  of the heart. T hey observed similar specific nuclear 
changes in the m yocardium , in the m acrophages and in the connective tissue 
cells.

J .  W. Watjen  [13] (1921) was the first to  describe in a case o f pancarditis 
subepicardial rheum atic nodules at the border o f  which some m yocytes were 
fou n d , and also the first to  find m vocytes outside the myocardium .
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M. H esse and E . H esse [6] (1924) studying human hearts after injury, 
suggested  th at m yocytes were transform ed muscular nuclei the contractile  
substance o f which had degenerated.

K . Semsroth an d  E . P ool [11] assum ed  an  endo thelia l orig in .
In tr a v i ta l  s ta in ing  w as applied  b y  W enezianowa-Grusdkowa [14] 

(1929) to  s tu d y  th e  orig in  an d  function  o f  th e  m yocytes. She is o f th e  op in ion  
th a t  m yocy tes are h istiocy tes o f  th e  com m on ty p e  and  o f non -m yogenous 
o rig in , a n d  th a t  th e y  belong to  th e  vario u s e lem ents of th e  m esenchym al tissu e .

E hrlich and  Lapan  [4] (1939) po in ted  o u t t h a t  th e  m yocytes w ere n o rm a l 
c o n s titu e n ts  of the  v e reb ra te  h e a r t. In  th e  em b ry o n a l and  p o stem b ry io n a l 
phases  o f  developm ent th e y  a re  p a r ts  of th e  su p p o rtin g  tissue of th e  h e a r t  an d  
belong  to  th e  fixed elem ents o f th e  re ticu lo en d o th e lia l system . E x tra c a rd ia lly , 
th o u g h  a large  num ber o f o rgans an d  tissues h a d  been subjected  to  e x a m in a tio n , 
m y o cy tes  w ere no t found in  h u m a n  tissues. E h rlich  and  L apan  suggest r a th e r  
th e  te rm  ca rd iac  re ticu locy te  in s te a d  o f th e  te rm  m yocyte.

Clawson [3] (1941), in  ag reem en t w ith  E hrlich  and  L ap an  s ta te d  th a t  
th e  m y o cy tes  were p resen t in  ca rd iac  m uscle a n d  th e  valves also u n d e r  n o rm a l 
co n d itio n s. As he could n o t find th em  e x tra c a rd ia lly , he suggested  th e m  to  be 
specific  o f th e  h e a rt. He te rm e d  th em  h is tio cy tes  an d  s ta te d  th a t  th e y  d eriv ed  
from  ca rd iac  in te rs titia l tissues.

H a m ilto n  an d  S yverton  [5] (1950) observed  A nitschkow  ty p e  n u c le i in  
a g re a t n u m b er of ty p ica l m e tach ro m a tic  h is tiocy tes. P a r t  o f th e  so-called 
A n itschkow  cells was identified  w ith  tissue h is tio cy tes , (basophilic tis su e  cell, 
“ m u c in o b la s t” , “ h e p a rin o b la s t” ).

Mainw aring  an d  Ayres [8] (1952) found  ty p ica l A n itsch k o w -ty p e  
m y o cy tes  in  p rim ary  fib rosarcom a o f th e  h e a r t .  These m yocytes d id  n o t  occur 
in  th e  p u lm o n a ry  m étastasés  an d  th is  w as th e  first tim e  th a t  a ca rd iac  tu m o u r 
c o n ta in in g  m yocytes w as rep o rted .

A ccord ing  to  A lbertini [1] (1953), postem b ry o n a lly  and  also in  ad u lts , 
th e  m o y cy tes  ap p ear only as pa tho log ica l cell fo rm s, th ey  derive from  th e  connec­
tiv e  tissu e .

L ed  b y  th e  co n trad ic to ry  an d  d iv e rg en t fac ts  of th e  li te ra tu re , I  have  
care fu lly  exam ined  an  ex tensive  m a te ria l b y  d iffe ren t s ta in ing  m ethods, search ing  
a f te r  a un ifo rm , acceptab le  p o in t o f view  concern ing  the  problem  o f m yocy tes. 
In  course o f these stud ies 31 cases of rh e u m a tic  ca rd itis , 5 of p e ric a rd itis , 9 of 
co ro n a ry  sclerosis and  th ro m b o sis , 8 o f in fa rc tio n , 17 of acu te  a n d  chronic  
endo- an d  m yocard itis , fu r th e r  a s ta b b e d  h e a r t ,  th e  h e a r t o f 3 dogs w ith  p rev ious 
h e a r t  o p e ra tio n , th e  h e a r t  o f 3 h u m a n  em bryos, th a t  of 6 gu inea-p ig  em bryos 
w ere ex am ined . The h e a r t  o f p a tie n ts  d ead  o f  v a rious o th e r d iseases se rv ed  as 
co n tro l, e. g. 12 cases dead  o f in flu en za , p n eu m o n ia , or a fte r d ifferen t op era tio n s, 
12 cases o f  chronic an d  acu te  p leu ritis  a n d , fu r th e r , 4 u te ri, e ith e r  p re g n a n t or 
in fla m e d , an d  in flam ed  cross-stria ted  m uscles in  2 cases. The follow ing s ta in in g

7 Acta Morphologica VIII/2.
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m eth o d s  were u sed  : 1. haem atoxy lin -eosin , 2. v an  G ieson’s, 3. H e id en h a in ’s 
iro n -h aem ato x y lin , 4. H e id en h a in ’s a zan , 5. n e u tra l red , 6. m e th y l green- 
p y ro n in , and  7. G iem sa’s.

R heum atic  n o d u les  a re  m ost su ited  fo r s tu d y in g  in  th e  first a n d  second 
s ta g e . D ifferent p a r ts  o f  th e  h ea rt were e x a m in e d  ; th e  fro n ta l an d  p o ste rio r 
w all o f the  left v e n tr ic le , th e  posterior p a p illa ry  m uscle of th e  b icusp id  va lv e , 
th e  in te rv en tr icu la r  se p tu m , a p a r t  of th e  ap e x  a n d  p a r ts  of the  r ig h t v e n tr ic u la r  
a n d  le ft au ricu lar w all. M yocytes occured w ith  s im ila r  frequency in  th e  d iffe ren t 
p a r ts  ; m ost o f th e m , how ever, in  th e  le ft v en tric le , d isplaying th e  g rav est 
lesion .

Muscle fasciculi b u i l t  up  of m yocard ia l fibres lie closely beside each  o th e r 
u n d e r  norm al co n d itio n s an d  connective tis su e  cells can  be found  in  a consi­
d e rab le  am ount in  th e  w id er in te rfasc icu lar a n d  p erivascu lar areas w here th e  
m a jo r  veins d is tr ib u te  in to  capillaries. A t b e s t , one or tw o fibrocytes w ith  
co m p a c t nucleus an d  one o r  tw o m ono-nuclear cells o f th e  lym phoid  ty p e  m ay  be 
fo u n d  betw een th e  m uscle  fibres. Owing to  th e  in flam m ato ry  stim u lu s, th e  
m u scu la r fibres are  p u sh e d  aside by  th e  o ed em a an d  th e  d ila ted  cap illa ries. 
T h e  capillaries, in v is ib le  u n til  th is  m o m en t, s tro n g ly  d ila te  and  becom e filled 
w ith  ery th rocy tes. L a rg e  fibroblasts w ith  a n  en la rg ed  nucleus a p p ea r in  th e  
in te rfasc icu lar a reas . T h e  endothelial an d  a d v e ti t ia l  cells of th e  cap illaries a re  
also  enlarged. F ir s t  o n ly  fibroblasts, som e re tic u la r  cells and  p o ly b lasts  are to  
be  observed. A t a la te r  p e rio d  some cells a p p e a r  am ong  the  enlarged fib rob lasts  
in  th e  nuclei of w h ich  th e  ch rom atin  h as  c o n c e n tra ted  in to  th e  n u c lea r ax is. 
Som e cells w ith  th e  ty p ic a l  ch rom atin  a r ra n g e m e n t ch aracteristic  of m yocy tes 
a re  found  near th e m . O ccasionally , especially  in  p e rivascu la r areas an d  in  la rg e r 
s e p ta , cellular g roups c a n  b e  detec ted  in  w hich  m y o cy tes  dom inate . T he co u rtesy  
o f  D r. Árvay of th e  I n s t i tu te  of Forensic M edicine h as  enabled  m e to  s tu d y  th e  
h e a r t  of dogs w hich h a d  undergone a h e a r t  o p e ra tio n . In  th e  h e a r t of a dog th a t  
liv ed  40 days follow ing th e  operation  I  could  find  in  th e  scar tissue  fib rocytes 
th e  ch rom atin  of w hich  h a d  condensed in to  th e  n u c lea r  axis. These cells com pletely  
ag ree  in  th e ir  form  w ith  th e  fibrocytes a n d  m a y  be considered m yocy tes only  
because  of the  c h a ra c te r is tic  a rran g em en t o f  ch ro m a tin  in  th e ir  nucleus. M y 
ob se rv a tio n s, co n seq u en tly , correspond to  th e  find ings of A nitschkow , accord ing  
to  w hom  during th e  la te r  phase  of in fla m m a tio n  th e  m yocytes can n o t a n y  m ore 
b e  d iffe ren tia ted  from  fibrocytes.

In  all of m y  rh e u m a tic  cases I  could find  th e  m yocytes in  th e  A schoff 
n o d es o f the  h e a r t. Som e nodes showed a m y o cy te  p redom ina tion  in  th e  cellu lar 
fo rm s. A rem ark ab le  case  m igh t help to  e lu c id a te  th e ir  re la tion  to  basoph ilic  
g ia n t  cells. Search ing  fo r n o rm al, h ea lth y  con tro ls  in  th e  m a te ria l of th e  In s t i tu te  
o f  F orensic  M edicine I  ex am in ed  a 17 y e a r-o ld  g irl whose fo rehead  h a d  b een  
h i t  b y  a javelin  a n d  th u s  she died on th e  spo rts-fie ld . She h ad  been h e a lth y  an d  
h e r  o rgans appeared  to  be  abso lu tely  in ta c t. H is to log ica l ex am in a tio n , how ever,
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rev ea led  an  increase of th e  fine loose connective tissue  in  the  m y o ca rd iu m  an d  
fib rino id  degeneration . T here w ere num ero u s ty p ica l m yocytes am o n g  th e  
fibres o f connective tissue. Also m in u te  A schoff nodes in  which th e  g ia n t  cells 
w ere ju s t  ab o u t to  develop coidd be d e tec ted  in  o th e r  p a rts  of th e  le f t v e n tr ic le . 
In  th in  sections th e  nuclear s tru c tu re  ch a ra c te ris tic  o f the  m yocytes could  well 
be recognized in  th e  nuclei o f g ian t cells w hich  h a d  a cytoplasm  lig h t in  colour 
(F ig . 3). In  some g ian t cells th e re  w as a ty p ic a l “ ow l-eye”  fo rm ation . T h e  n u c le a r

Fig. 3. Part of an Aschoff-node. 2 dissected “owl-eyes” and 3 vertical myocyte nuclei are 
visible in a giant cell with 4 nuclei. 2 free myocytes are seen beside the giant cell. Oil immer­

sion, haematoxylin-eosin stain
Fig. 4. Necrobiotic fragment of cardiac muscle from a case of rheumatic carditis, with a great 
number of myocytes. Left from the centre 3 myocytes close to each other are attached to the 
muscle fibre. Above, one of them takes place at the axis of the muscle fibre as if it were a myo­

cardial nucleus. Oil immersion, Heidenhain’s iron haematoxylin stain

s tru c tu re  ch a rac te ris tic  of m yocytes could be d iscovered in  m ost o f  th e  g ia n t 
cells a n d  w hen th e y  h ad  d isap p eared , m yocy tes w ere found a t th e ir  p lace . 
M yocytes of th e  A schoff nodes are derived  from  th e  adv en titia l cells a n d  ta k e  
p a r t  in  th e  fo rm atio n  of g ia n t cells. A fte r th e  g ia n t cell phase th e y  p ro b a b ly  
re tra n s fo rm  in to  h istiocy tes w ith  a nu c lea r s tru c tu re  o f the  m yocy tes. I t  m a y  
be supposed  th a t  th e y  tran sfo rm  in to  fib rob lasts  an d  fibrocytes in  th e  th ird  
ph ase  o f  th e  node. Some of th em  still re ta in  th e ir  ch a rac te ris tic  n uc lear s tru c tu re .

7
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M yocard ial fib res a re  severely lesioned  b y  rh eu m a tic  fever. T he cells o f 
th e  m y o card iu m  lose th e ir  cross s tr ia tio n , u n d e rg o  cloudy swelling as w ell as 
v a c u o la r  and  f a t ty  d eg en era tio n  in  th e  c y to p la sm . M yocytes can  be found  
e sp e c ia lly  in  an d  n e a r  th o se  p a r ts  of th e  m y o c a rd iu m  w here necrobio tic  changes 
h a v e  developed. A t som e places as m an y  as 3 o r  4 m yocytes can  be d iscovered  
on  a  single m uscle fib re  o r  im m ed ia te ly  a d ja c e n t  to  i t  (Fig. 4). D o ub tlessly , 
th e r e  a re  some places w h ere  th e  nuclei o f th e  m y o c a rd ia l fibres are in  a t r a n s i t i ­
o n a l fo rm , th e ir  nucle i, how ever, can be d iffe re n tia te d  from  those of th e  m yocy tes. 
T h e y  becom e en la rg ed  in  course of th e ir  d eg e n e ra tio n  b u t th e ir  ends rem a in  
ro u n d . The c h ro m a tin  is condensed in to  one o r tw o  axes in  th e  cen tre  o f  th e  
n u c leu s . In  some o f th e m  th e  ch rom atin  s tru c tu re  is a rran g ed  as in  th e  m y o cy tes  : 
th e  cap-like lipo fuscin  g ra n u la tio n  m ay  be  d isco v ered  a t the  tw o ends o f  th e  
n u c le i. C ross-sectioned m uscle fibres show ed n u c le i, th e  ch ro m atin  o f  w hich  
h a d  condensed in to  th e  n u c lea r axis an d  th e  c h ro m a tin  fibrils h a d  ex ten d ed  
to w a rd  th e  n u c lea r m e m b ra n e . The m uscle f ib re s  w ere abso lu tely  in ta c t.  The 
m a jo r  p a r t  of th e  m y o cy te s  n ex t to  th e  m uscle  fib res or on th em  is n o t m y o ­
g en o u s ; the  n u c lea r s tru c tu re  of m yocytes m a y  b e  discovered also in  th e  nucle i 
o f  th e  m yocard ia l cells, ow ing  to  th e  in f la m m a to ry  stim ulus. E lsew here th e  n u c ­
le a r  m em b ran e  o f cells tra n sfo rm e d  in the  m a n n e r  o f  m yocytes and  d isap p ea red , 
a n d  p a r t  o f th e  nucleus d is in teg ra ted . I t  seem ed  t h a t  th e  nucleus o f  th e  m uscle 
ce ll d eg en era ted  in  th e  m y o card ia l fibres a f te r  th e  n u c lea r s tru c tu re  o f m yocy tes 
h a d  developed  an d  h a d  no  p a r t  in  th e  fo rm a tio n  o f  granvdation tissue .

E x a m in a tio n  o f  th e  rh eu m atic  cases a n d  o f  dogs prev iously  su b jec ted  to  
h e a r t  su rg ery  rev ea led  th e  nuclei of b o th  th e  en d o th e lia l and  th e  a d v e n tit ia l  
cells to  be able to  tr a n s fo rm  in to  ty p ica l m y o cy te s . A d v en titia l cells s ig n ifican tly  
in c re a se  in  n u m b er ow ing  to  the  in f la m m a to ry  s tim u lu s  and  am ong th e m  th e re  
a re  ty p ic a l m yocy tes as w ell as cellular fo rm a tio n s  resem bling  th em . T he n u c lea r 
s t ru c tu re  of m yocy tes m a y  be discovered in  b o th  th e  cap illa ry  en d o th e lia l an d  
in  th e  a d v e n titia l cells. I n  th e  sm ooth m uscle o f sm all blood vessels o f  a h e a r t  
w ith  rh eu m a tic  p a n c a rd it is  th ere  were n u m e ro u s  sm oo th  muscle nuclei show ing 
th e  s tru c tu re  of m y o cy te s , suggesting  t h a t  th e  n u c lea r s tru c tu re  o f m yocy tes 
m a y  develop in  n ucle i o f  sm oo th  muscles in  b lo o d  vessels as well.

M ateria l o b ta in e d  fro m  th e  In s t i tu te  o f  F o ren sic  M edicine [12] m ad e  it  
p o ssib le  to  control th e  find ings of Wenezianowa-Grusdkowa. In  a h e a r t  p ierced  
b y  a needle w ith  su ic id a l purposes m icroscopic e x am in a tio n  revealed  su b acu te  
in f la m m a tio n  in  th e  in ju re d  p a r t , in  th e  m id d le  o f  th e  w ound a b ean -sized  
so f te n in g  th e  cen tre  o f  w h ich  contained  m uch  f ib r in  w ith  an  a b u n d a n t in filtra tio n  
o f  e ry th ro c y te s , ly m p h o c y te s  and  leu k o cy tes . A t th e  p e riphera l p a r t  o f  th e  
so fte n in g  th ere  w as a n  in c rease  in  connective tis su e  an d  m any  fresh ly  developed  
ca p illa r ie s . O ther p a r ts  o f  th e  m yocard ium  show ed  cloudy sw elling a n d  f a t ty  
d eg en e ra tio n . T he p ro to p la sm  of the  k la sm a to c y te s  a round  th e  so ftened  a rea  
w as  fu ll o f m inu te  b ro w n  g ran u les . A g rea t n u m b e r  o f  m yocytes was found  am ong
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the  k la sm a to cy te s , fib rob lasts, lym phoid  e lem en ts  an d  leukocytes. C hanges in 
th e  c h ro m a tin  a rra n g e m en t as in  m yocytes w ere observed  in  th e  nuclei o f  m uscle 
fibres as well. I t  w as s tr ik in g  th a t  th e re  Were tra n s it io n a l form s a m o n g  th e  
fib rob lasts, fib rocytes an d  m yocytes. M yocytes derived  from  fib ro b lasts  h a d  
a form  sim ila r  to  a longish , th in  o a t g ra in  w ith  p o in ted  tip s . On th e  o th e r  h a n d , 
those d eriv ed  from  m uscle or en do the lia l a n d  a d v e n tit ia l  cells were m ore  sw ollen, 
la rger a n d  th e ir  ends w ere rounded . T h is also show s th a t  few m y o cy te s  are 
p h agocy tiz ing . A difference m ust be m ad e  be tw een  m yocytes d e riv ed  from  
the  re ticu lo -en d o th e lia l elem ents h av in g  p h ag o cy tic  ab ility  and b e tw een  those  
derived  from  th e  connective tissue  an d  less in c lin ed  to  phagocytiz ing .

A  sm all h aem an g io m a  w as found in  th e  h e a r t  o f a 5 year-o ld  g ir l who 
had  d ied  o f  rh eu m a tic  p a n c a rd itis . The m a jo r  p a r t  of th e  h aem an g io m a  w as 
located  in  th e  pe rica rd iu m  an d  p a r t  o f it am ong  th e  m uscle fibres. In  th e  co n n ec­
tive  tissu e  s tro m a  o f th e  tu m o u r th e re  w ere m y o cy tes  an d  in th e  p ro to p la sm a  
of th e m  fine yellow  granu les were p re sen t.

F u r th e r  ex am in a tio n s disclosed ty p ic a l m yocy tes also in in fla m e d  p e ri­
card ium . T h ey  w ere found  in  endocard ia l g ra n u la tio n  tissue and in  cases w ith  
su bacu te  b a c te r ia l en d ocard itis  also in  th e  valves an d  in  accretions a d h e rin g  
to  th e m . C onsequen tly , m yocy tes are d o u b tle ss ly  p resen t bo th  in th e  e n d o c a r­
dium  an d  in  th e  p e rica rd iu m  as well as in  en d o card ia l adhesions. I n  ad d itio n  
to  th e  rh e u m a tic  cases th e y  occur in  considerab le  n u m b ers  in  the  m y o ca rd iu m  
of p a tie n ts  w ith  su bacu te  b ac te ria l en d o card itis .

As to  th e  in te re s tin g  problem  o f th e  d iv is io n  o f  m yocytes, th e  c h a ra c te r is tic  
n uclear s tru c tu re  d isap p ears  w hen m ito tic  d iv is io n  tak es  place. T h e ir  n u c lea r 
form  bein g  closely s im ila r to  th a t  of th e  fib ro b las ts , i t  is difficult to  d e te rm in e  
w h e th e r th e  d iv id ing  cell is a fibrocyte o r a m yocy te . M yocytes in  am ito sis  
were m ore com m on. W e m ay  observe th e  p ro to p la sm  an d  the  nucleus to  beg in  
to  d iv ide , in  o th e r cells m yocytes ju s t  a f te r  d iv is io n , connected  by  a th in  b rid g e  
occur. T he find ings, as well as d a ta  in  th e  l i te ra tu re  prove th e  m y o cy te s  to  
m u ltip ly  m ostly  b y  am itosis.

In  one o f th e  rh eu m a tic  cases th e re  w as a ty p ic a l h istiocy te  in  th e  p e r iv a s­
cu lar a re a , in  th e  nucleus of w hich th e  c h ro m a tin  form ed a c h a ra c te ris tic  b a r . 
A ccording to  th is  finding, th e  ch a rac te ris tic  c h ro m a tin  arrangem en t m a y  develop  
also in  h is tio cy tes .

C ontrol ex am in a tio n s  disclosed som e m y o cy tes  in  th e  in te rfa sc icu la r a rea  
of in ta c t  h e a r ts  as well. T hey  are  m ost fre q u e n t in  th e  very  young, fro m  1— 2 
days up  to  one y e a r o f age being  p resen t in  th e  h e a r t  o f th e  6 w eek-old em b ry o  as 
Well as in  th e  h e a r t  o f th e  95 year-o ld  p a tie n t . T h e ir  n u m b er was th e  h ig h e s t a t 
the age o f 5 m o n th s. All these  p o in t to  th e  fa c t th a t  m yocytes m a y  b e  found  
d u rin g  b o th  th e  em b ry o n a l an d  th e  p o s te m b ry o n a l stages of d ev e lo p m en t, b u t 
in a sign ifican tly  low er n u m b er th a n  in  in ju re d  h e a r ts . By com paring  d iffe ren t 
cases th e ir  n u m b er seem ed to  be increased  m o stly  in rheum atic  c a rd itis  an d
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su b a c u te  b ac te ria l en d o ca rd itis . T hey are also fre q u e n t in  card iac  m uscle scarred  
in  consequence of c o ro n a ry  sclerosis.

I t  is an  old p rob lem  w h e th e r m yocy tes m a y  be m et w ith  e x tra c a rd ia lly . 
E x a m in a tio n  of a 6 w eek-old em bryo  revealed  e x tra c a rd ia lly  in  th e  m esen ch y m al 
t is s u e  nuclei th e  c h ro m a tin  o f w hich h a d  condensed  in to  th e  n u c le a r  ax is. 
N u c le a r  fo rm ations c h a ra c te r is tic  o f m y o cy te s  could, how ever, n o t be 
d e te c te d . T hickened  p le u ra  in  acu te  or ch ro n ic  p leuritis , fu r th e r , p re g n a n t 
o r  in f la m e d  u te ri w ere also  exam ined . N e ith e r  con ta ined  ty p ica l m yocy tes. 
I n  a  case of su b acu te  in flam m atio n  o f  th e  th ig h  m uscles, th o u g h  a 
la rg e  o f  h is tio cy tes , r e tic u la r  cells an d  fib ro b la s ts  were p re sen t am o n g  th e  
in f la m m a to ry  e lem en ts, m yocy tes were n o t  found , only som e c h ro m a tin  
c o n d e n sa tio n . All th e se  su g g est th a t  m y o cy tes  occur only in  th e  h e a r t  a n d  
n e v e r  ex tra c a rd ia lly .

A s in  th e  h e a r t ,  in  p a tie n ts  d ead  o f  eclam psia  o f p re g n a n c y , th e  
n u c le i o f  liver cells occasionally  show th e  ch ro m atin  to  a rra n g e  in to  th e  
c e n tr e  o f the  nucleus, b u t  no fine c h ro m a tin  fibres ex ten d in g  fro m  th e  
c e n t r a l  ch ro m atin  m ass to w a rd  the  su rface  o f  th e  nuclear m em b ran e  w ere 
d isco v e red .

T h u s m yocytes a re  p re se n t in  th e  h e a r t  d u rin g  the  em b ry o n a l s tag e  of 
d ev e lo p m e n t, as well as in  p o stem b ry o n a l life. T h e y  m ay , how ever, co n sid e rab le  
in c re a se  in  n um ber ow ing to  d ifferen t d a m a g in g  effects. As a re su lt o f  in ju ry , 
v a r io u s  cells, such as tho se  o f  th e  card iac co n n ec tiv e  tissue, th e  en d o th e lia l an d  
p e r i th e lia l  cells, th e  n ucle i o f h istiocy tes a n d  th e  nuclei of th e  g ia n t cells of 
rh e u m a tic  nodules m a y  show  th e  nuclear s t ru c tu re  ch a rac te ris tic  o f  m yocy tes. 
A s th e y  do no t occur e x tra c a rd ia lly , we m a y  suppose the  local a n d  fu n c tio n a l 
c o n d itio n s  of the  h e a r t  to  h av e  a decisive ro le in  th e ir  developm ent. C h ro m atin  
c o n d e n sa tio n  in to  th e  n u c le a r  axis in  liv er cells o f p a tien ts  w ith  ec lam p sia  is 
p ro b a b ly  a phenom enon  cau sed  b y  w ater u p ta k e . T h is fac to r, beside a n u m b e r 
o f  o th e rs , m ay  occur also in  th e  h e a r t  m uscle w hen  th e  fo rm atio n  o f  n u c lea r  
s t ru c tu re  of m yocytes ta k e s  p lace. T heir n u m e ric a l increase caused b y  th e  d iffe­
r e n t  k in d s  of in ju ry  su p p o rts  th e  view  th a t  th e i r  appearance  is a d eg en era tiv e  
p h en o m en o n .

O w ing to  various d a m a g in g  factors, e sp ec ia lly  to  rh eu m atism , th e  c h a ra c ­
te r i s t ic  a rran g em en t o f n u c le a r  ch rom atin  m a y  ap p ea r in  th e  cells o f  a ll th e  
e le m e n ts  of the  h e a r t. T h is m a y  be in  re la tio n  w ith  th e  com m on m esen ch y m al 
o r ig in .

A ccording to  th e  ex am in a tio n s  re p o rte d , th e  classification  o f  m yocy tes 
o n  a g en e tica l basis  is n o t fo r tu n a te . C o nsequen tly , th e  te rm s m y o b la s t given 
b y  Oppel , m yocyte b y  A nitschkow, ca rd iac  h is tiocy te  by  Clawson, card iac  
re tic u lo c y te  b y  Ehrich a n d  Lapan, are n o t e x a c t. Considering, how ever, th a t  
th e s e  cells are b est know n in  th e  lite ra tu re  u n d e r  th e  te rm  “ A nitschkow  m y o c y te ”  
i t  seem s correct to  r e ta in  th is  nam e.



PROBLEM OF THE SO-CALLED MYOCYTES 2 0 7

Summary

A histo logical s tu d y  has been m ade o f 135 h u m a n  a n d  3 dog h earts to  d e te rm in e  th e  
c e llu la r ty p e , histogenesis an d  p lace of occurrence o f  th e  m yocytes. R heu m atic  c a rd itis  was 
rep re sen ted  by  31 cases a n d  3 h u m an , 6 g u inea-p ig  a n d  8 m ouse em bryo h e a r ts  h a v e  also 
b een  exam in ed . M yocytes w ere p resen t in  h e a rts  b o th  d u rin g  em bryonal d ev e lo p m en t an d  
in  p o stem b ry o n a l life. T h ey , how ever, showed a co n sid erab le  increase in  n u m b e r as a  re s ­
ponse to  d iffe ren t dam ag in g  facto rs. The nu c lear s tru c tu re  o f  m yocytes m ay  o ccu r in  th e  cells 
o f  ca rd iac  connective  tis su e , in  endothelia l and  p e ritlie lia l cells o f th e  blood vessels, in  m y o ­
c a rd ia l cells, in  h is tio cy tes  a n d  in  th e  g ian t cells o f  rh e u m a tic  nodules.

M yocytes were n o t fo u n d  ex traca rd ia lly . P ro b a b ly  local, functional a n d  d e g en e ra tiv e  
fac to rs  hav e  a role in  th e ir  developm ent.
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Г Р О Б Л Е М А  Т А К  Н А З . М И О Ц И ТО В

Ф. Т О Т

В целях выяснения мест встречаемости, типа клеток и гистогенеза миоцитов автор 
проводил гистологические исследования над сердцами 135 людей и 3 собак. 31 случай 
оказался ревматическим. Для эмбриологического исследования применялись эмбрио­
нальные сердца 3 людей, 6 морских свинок и 8 мышей. Автор установил, что миоциты 
можно обнаружить как в эмбриональной стадии развития сердца, так и в постэмбриональ­
ных сердцах. Однако, на действие различных вредных факторов они в большой степени 
размножаются. Миоцитовая ядерная структура может проявляться в сердце также и в 
клетках соединительной ткани, в эндотелиальных и перителиальных клетках сосудов, 
в клетках сердечной мышцы, в тучных клетках, и в гигантских клетках ревматических 
узлов. Внесердечно нельзя было обнаружить миоцитов.

В возникновении миоцитов могут играть роль функциональные и дегенеративные 
факторы.
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DAS PROBLEM DER SOG. MYOCYTEN

F. TÓTH

Zur Klärung des Zellentyps und der Histogenèse der Myocyten, sowie der Stellen ihres 
Vorkommens wurden histologische Untersuchungen an insgesamt 3 Hunde- und 135 Menschen­
herzen (darunter 31 rheumatischen) durchgeführt. Es wurden ferner die Herzen von 3 Menschen-, 
6 Meerschweinchen- und 8 Mäuseembryonen untersucht. Es wurde festgestellt, dass Myocyten 
sowohl im embryonalen, als auch in den postembryonalen intakten Herzen vorhanden sind. 
Auf Wirkung von verschiedenen Schädigungen können sie sich jedoch bedeutend vermehren. 
Myocytenkernstruktur kann im Herzen auch in den Bindegewebezellen der Gefässe, den Herz­
muskelzellen, den Mastzellen, sowie in den Riesenzellen der rheumatischen Knoten in Erschei­
nung treten. Extrakardial konnten keine Myocyten nachgewiesen werden.

In der Entstehung der Myocyten können örtliche funktionale und degenerative Faktoren 
eine Rolle spielen.

D r. F erenc T óth , B u d a p e s t, V II. Mező I .  u . 17. H u ngary
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