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By the use o f  the indi rec t  Coons '  method using an t i s e r a  agains t  human uter ine smooth  musc le  
myosin ,  no evidence was obtained to suppor t  the s m o o t h - m u s c l e  nature  of the mesangia l  cel ls  
of the rena l  g lomeru l i  in autopsy or expe r imen ta l  m a t e r i a l .  
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In 1929 Z i m m e r m a n n  [18] desc r ibed  cel ls  of a new type, bes ides  the ' P o l k i s s e n "  and endothelial  
ce i l s ,  in the rena l  g lomeru l i  which he called mesang ia l  ce i l s .  Because of uncer ta inty  regard ing  the func- 
tion and local izat ion of these  ce l l s ,  d i f ferent  worke r s  have suggested di f ferent  t e r m s  to desc r ibe  them: in- 
t e r cap i l l a ry  ce l l s ,  cel ls  of the third type, cap i l l a ry  par ie ta l  ce l l s ,  and g l o m e r u l a r  s m o o t h - m u s c l e  cei ls .  

The mesang ia l  cel ls  a re  embedded in the ma t r i x  between the basemen t  m e m b r a n e  and endothelial 
cel ls  of the g l o m e r u l a r  cap i l l a r i e s .  Most worke r s  identify the mesangia l  cel ls  with s m o o t h - m u s c l e  cel ls  
on genera l  u l t r a s t ruc tu r a l  grounds [12, 16, 17], their  s taining p r o p e r t i e s  [9], and other indi rec t  evidence 
[6]. That  these ce i l s  a r e  common in nature  is a lso  indicated by the d i scovery  of s m o o t h - m u s c l e  ac tomyo-  
sin in the mesang ia l  cel ls  [5]. Since this was the only immunomorpholog ica l  invest igat ion so far  undertaken 
and since it did not rule  out the poss ib i l i ty  of c r o s s e d  reac t ions  between the an t i s e r a  used and other t issue 
s t r u c t u r e s ,  the p rob lem of  the s m o o t h - m u s c l e  nature  of the mesangia l  cel ls  r e m a i n s  open. 

A more  exact  c r i t e r ion  of the his togenet ic  kinship between the smooth  musc les  and mesangia l  cei ls  
would be the d i scove ry  of myos in  in these cei ls  as the pr inc ipa l  contract i le  protein.  The p re sen t  inves t iga-  
tion was c a r r i e d  out for  th is  purpose .  

EXPERIMENTAL METHOD 

A monospecific serum against myosin of human uterine smooth muscles, obtained by immunizing a 
rabbit with the myosin-antimyosin precipitation arc, was used [I]. In sections of different organs treated 
by Coons' method, the antiserum revealed the muscle coat of the blood vessels and smooth muscles of the 
esophagus, intestine, and uterus of both man and animals. The myocardium, striated muscles, epithelium 
of the liver and kidneys and glandular structures, and other cells and fibrous structures did not react with 
the antiserum against smooth-muscle myosin, In a special investigation with this antiserum the smooth- 
muscle nature of the myoepithelial cells was confirmed [2]. 

In the investigation described below the material consisted of kidneys from adults and newborn in- 
fants dying from various causes unconnected with disease of the kidneys, normal kidneys of mice and rats, 
and kidneys of mice with experimental amyloidosis. The last group of kidneys was used as an example of 
active reorganization and proliferation of the mesangial cells, a characteristic feature also of other noso- 
logical forms of kidney pathology [7, 13, 15]. Sections 4 ~ in thickness, cut in a cryostat, were fixed in 
96%alcohol for I0 min and treated with antiserum against myosin by the indirect Coons' method, using don- 
key antibodies against rabbit immunoglobulin [3]. Serial control sections were incubated with nonimmune 
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s e r u m  ann with an t i se ra  against  amyloid f ibr i ls  and mouse p l a s m a  prote in .  Histological  sect ions  were  
stained with hematoxyl in-eos in  and thioflavine T. 

E X P E R I M E N T A L  R E S U L T S  

Under the influence of an t i s e rum against  smoo th -musc l e  myos in  intense and specif ic  f luorescence  of 
the smooth  musc l e s  of blood ve s se l s  of different  s izes  in the rena l  medulla  and cor t ex  and also of smooth -  
musc le  e lements  of the capsule and wall of the rena l  pelvis  was observed  in all ca ses  in the exper imen ta l  
and autopsy ma te r i a l ,  but the g lomerul i  always r e m a i n e d  dark  (Figs.  1 and 2). In infections t rea ted  with 
nonimmune s e r a ,  the autof luorescence  of the e las t ic  f ibers  and weak background f luorescence  of the r e m a i n -  
ing s t ruc tu re s  st i l l  pe r s i s t ed  (Fig. lb).  Only in cases  of amyloidos is  were amyloid m a s s e s  c l ea r ly  r e -  
vealed in the g lomerul i  under the influence of an t i s e r a  against  amyioid f ibr i ls  and p l a sma  pro te ins .  

Unlike in B e c k e r ' s  expe r imen t s  [5], no evidence of the smoo th -musc l e  nature  of the mesangia l  cel ls  
could be obtained.  The dif ference between the r e su l t s  can be explained by the nonidentity of the s e r a  used. 
In the p resen t  invest igat ion a monospecif ic  s e r u m  agains t  human uter ine smoo th -musc l e  myos in  was used. 
Becker  [5], on the other  hand, worked with an an t i s e rum which reac ted  with both s m o o t h - m u s c l e  and endo-  
thelial ce l l s .  The f luorescence  in the rena l  g lomerul i  which he mentions was the re fo re  mos t  probably  due 
to the endothelial  and not to the mesangia l  ce l l s ,  more  espec ia l ly  because  the la t te r  a r e  difficult  to d is t in-  
guish by l ight mic roscopy .  

F luorescence  of the mesangia l  cel ls  under the influence of s e r a  containing autoantibodies against  
smooth  musc les  (the s e r a  were  taken f rom pat ients  with chronic  hepati t is)  was obse rved  by Gabbiani et  al.  
[8] and Nagle et al .  [11]. Bes ides  smooth musc l e s ,  this s e r u m  stained cells  of var ied  origin:  m e g a k a r y o -  
cytes ,  p la te le ts ,  lymphocytes ,  and epithel ial  cel ls  of the l iver  and intest ine.  This  polyvalent  action of the 
s e r u m  can probably be explained by its containing autoantibodies not agains t  myosin  but, as these workers  
consider ,  against  aetin,  identical  with thrombosthenin.  Consequently,  the p re sence  of this prote in  cannot 
be conf i rmat ion of the s m o o t h - m u s c l e  nature  of the mesang ium.  Never the le s s ,  the s ame  worke r s  [8] point 
out that absorpt ion of this s e r u m  with human uterine ac tomyosin  does not a lways r emove  the speci f ic  f luor -  
escence .  

Invest igations have sho~m that the s e r u m  of pat ients  with chronic  hepat i t is  contains antibodies of at  
l eas t  two types:  agains t  the s a r c o l e m m a  and agains t  the myof ibr i l s  of smooth musc les  [10]. 

According to the la tes t  evidence [14] all  s ix an t i se ra  against  the individual contract i le  prote ins  of the 
human uterus  (actomyocin,  actin,  myosin ,  heavy and light m e r o m y o s i n ,  t ropomyosin)  a re  not s t r i c t ly  spec i -  
fic with r e s p e c t  to smooth  musc l e s ,  for these an t i s e r a  revea led  smooth musc les  and epi thel ium of the l ive r ,  
intest ine,  and bile ducts equally.  MeanwhiLe antiactin s e r u m  and, to a l e s s e r  degree ,  an t i s e rum agains t  
heavy m e r o m y o s i n  stained the rena l  g lomerul i  diffusely.  

Fig.  1. Human kidney: a) specif ic  f luorescence  
of muscu la r  coat of s eve ra l  blood ve s se l s ,  g l o m -  
eruH r e m a i n  da rk  (section t rea ted  with an t i s e rum 
against  human uterine s m o o t h - m u s c l e  myosin ,  50x); 
b) control .  Auto f luorescence  of e las t ic  m e m b r a n e s  
of blood vesse l s  (section incubated with nonimmune 
s e rum,  60• 
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Fig. 2. Detection of muscle  coat  of blood vesse ls  
and weak background f luorescence  of g lomerul i  and 
tubules in r a t  (a) and mouse (b) kidney. Sections 
t rea ted  with an t i se rum against human uter ine smooth-  
muscle  myosin by indi rec t  Coons' method, 60x. 

To sum up the data of the investigations cited [5, 8, 10, 11, 14], it must  be accepted that different  
cells  contain a common antigen, possibly the antigen responsible  for f luorescence  of the mesangium in the 
renal  g lomerul i .  The resu l t s  of the p resen t  investigation did not conf i rm the smooth-musc le  nature  of the 
mesangial  cel ls ,  probably because of the monospecif ic i ty  of the an t i se rum against smooth-musc le  myosin,  
which does not contain foreign antibodies.  On the other  hand, the histogenic connection between the mesan-  
gial and smooth-musc le  cel ls  cannot be ca tegor ica l ly  re jec ted  purely on the basis of immunomorphological  
investigations,  for r esu l t s  have been obtained to show that in termedia te  fo rms ,  in which t race  quantities of 
myosin a re  difficult  to demonst ra te  [4], exis t  between smooth muscles  and f ibroblasts .  
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