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Demonstration of Hematogenous Origin of Fibroblasts by Parabiosis 

R o s s  et  al. 1 s t a t e d  t h a t  all f ib rob las t s  in hea l ing  w o u n d s  
of sk in  arise f r o m  n a t i v e  connec t ive  t i s sue  cells, no t  
i m m i g r a n t  leucocytes .  Th i s  was  deduced  f rom e x p e r i m e n t s  
in wh ich  3 H - t h y m i d i n e  (SH-TdR) was  g iven  to one p a r t n e r  
of an  i r r ad i a t ed  pa rab io t i c  pa i r  of r a t s  d e p e n d e n t  for t he i r  
m a r r o w  f u n c t i o n  a n d  s u r v i v a l  on t he  sh ie lded  f e m u r  of 
t he  a n i m a l  t h a t  was  la te r  in jec ted .  Labe l led  l eucocy tes  
were fo u n d  in skirt w o u n d s  of b o t h  b u t  label led f ib rob las t s  
on ly  in t h e  a n i m a l  exposed  to aH-TdR.  Th i s  f ind ing  is in 
c o n s t r a s t  to the  r e su l t s  of o the r  a u t h o r s  3, 3. Th i s  di f ference 
ha s  to be expla ined ,  especia l ly  because  t he  mode l  of 
i r r ad i a t ed  pa rab ioses  was  sucess fu l ly  used  to  o b t a i n  
ev idence  of t h e  h e m a t o g e n  origin of m a c r o p h a g e s  by  
VOLKMAN a n d  GOWANS 4 and  of microgl ia  a n d  pe r i cy tes  b y  
OI~HMICHEN et al.S. 

8 New Zealand inbred rats (breed: A S 2-Max Planck 
Institute of Immnnobiology, Freiburg, W.-Germany) - 
approximately 10 0 g each - were joined in pairs and placed 
in a parabiosis cage by the method of GRONINGER and 

OEHMICHEN% 10 d a y s  a f te r  surgery ,  w h e n  t he  cross- 
c i rcu la t ion  was  es tab l i shed ,  800 R of i r r ad ia t ion  f rom a 
c o b a l t  60 -mach ine  were g iven  to t he  f e m u r s  of 1 a n i m a l  
(acceptor -an imal )  while  t he  res t  of t he  bodies  of the  pai rs  
was  sh ie lded  b y  a lead-block  w h ic h  was  10 c m high .  Th i s  
dose ha s  p r e v ious ly  been  s h o w n  to be suf f ic ien t  to de s t roy  
essen t ia l ly  all of the  hemopo ie t i c  t i s sues  w i t h i n  the  f e m u r s  ~. 
3 d a y s  a f te r  i r r ad ia t ion  a sk in  incis ion was  m a d e  on t he  
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aH-thymidine injection into one of a 
pair of irradiated parabiotic rats: Small 
intestine of the shielded (a) and not- 
shielded (b) parabiont; a labelled fi- 
broblast (e) within the granulation tis- 
sue of the not-shielded parabiont. HE, 
a ,b :  •  • 
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head along the  sutura  saggitalis (1 cm) and siliceous acid 
(15 mg) was implan ted  s.c. Beginning at  the  t ime  of 
implanta t ion ,  a t  subsequent  8 h in tervals  the  cross- 
circulat ion was arrested by  an intes t inal  c lamp while 
one member  of each pair  (acceptor-animal) was given an 
i.p. inject ion of unlabel led thymid ine  (0.01 mg/g  body 
weight).  Subsequent ly  the  o ther  member  (donor-animal) 
received a single dose of 1 ~Ci/g body weight  3I-I-TdR 
(Amersham-Buchler ,  Braunschweig,  specific ac t iv i ty  : 
5.0 Ci/mmol).  20 min  later, the  acceptor-animal  received a 
fur ther  i.p. inject ion of unlabel led thymid ine  and then  the 
clamp was removed.  The animals  were sacrified at  5 and 
7 days post  implan ta t ion  by cardial  perfusion of formalin.  
Embedd ing  was made  in paraffin. 5 ~m sections of skin 
and subcutaneous granula t ion  tissue, as well  as of the  
small  intestine, were coated wi th  I l ford K2 and exposed 
for 14 days and for 21 days in darkness by  + 4~ Some 
sections are stained by G6M6RI'S si lver impregna t ion  
technique  for demons t ra t ion  of re t icul in  fibres. The other  
sections are stained after  the exposi t ion by  hematoxy l in  
and eosin (HE). 

While  among the  epi thel ia  of the  small  intest ine of the 
a c c e p t o r -  animal  no labelled ce l l -  wi th  the  except ion of rare 
in t ravasal  blood cells - could be observed, near ly  each 
ep i t he l i a l  cell of the  donor-animal  was labelled by 
~H-TdR (Figure 1 a, b). This examina t ion  was made  to 
control  whether  labelled thymid ine  had left  the  donor 
animal  by  cross-circulation inspire of the  clamp and the 
inject ion of nonlabelled thymidine .  

Wi th in  the subcutaneous  granula t ion tissues of the  
acceptor-animals ,  v e r y  m a n y  labelled mononuclear  and 
polymorphnuclear  ceils could be seen, A t  the  border  of 
the  granula t ion tissues, a ne t  of ret icul in fibres in com- 
b ina t ion  wi th  ve ry  m a n y  f ibroblasts  spread out. There, 
mononuclear  cells could be observed which were found to 
be labelled up to 20-30%. Moreover  f ibroblasts  could be 
seen which clearly showed reduced silver grains above the  
nucleus (Figure lc). Such f ibroblasts  were seen up to 
2-4%.  On the  sections which were stained by silver- 
impregna t ion  before the  autoradiographica l  process, some 
labelled f ibroblasts  could be identified, too. 

Obviously  Ross  et al. could not  find labelled fibro- 
blasts because these authors  made  inject ion-procedures  
only once wi th in  24 h. Moreover  the  number  of labelled 
fibroblasts is too small  when using electronmicroscopic 
autoradiographic  methods.  Only by accident  could a 
labelled f ibroblast  have  been seen. Fu r the r  considerat ions 
are impossible because of the  lack of dis t inct  informat ion  
about  the  dose of 3H-TdR and about  the  exposi t ion t ime  
of the  sections for l ight  microscopy.  

In  conclusion we have  to s ta te  t h a t  by puls-labelIing 
of non-parabiot ic  rats  wi th  3H-TdR af ter  subcutaneous 
implan ta t ion  of siliceous acid, near ly  25% of I ibroblasts  
could be found labelled on the  5th and 7th day  after  
operation.  T h a t  means : the  increase of f ibroblasts  will  be 
main ly  caused by local proliferation.  Only addi t ional ly  a 
t ransformat ion  of mononuclear  blood cells into fibro- 
blasts can be observed, 

Zusammen/assung. Es wird bei parabiot ischen R a t t e n  
das Granulat ionsgewebe nach subcutaner  Kiesels~ureim- 
p lan ta t ion  untersucht .  Durch  Bes t rahlung der Hinter lgufe  
einer der beiden parabiot ischen R a t t e n  erfolgt deren Blut-  
versorgung fiber die Parab iosenaht  zum Tell durch die an- 
dere R a t t e ;  dieser anderen R a t t e  war  zur ~ a r k i e r u n g  
der Leukozyten  3H-Thymidin  injiziert .  I m  Granulat ions-  
gewebe der bes t rahl ten  R a t t e  l inden sich typische Fibro-  
blasten, deren Markierung auf ihren h / imatogenen Ur-  
sprung hinweist .  Die Pulsmark ie rung  bei E inze l ra t ten  
nach Kiesels~iure-Implantat ion ergab ferner eine DNS-  
Synthese der ortsstSmdigen Fibroblas ten  als Hinweis  fiir 
eine lokale Proliferat ion.  
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S m o o t h  M u s c l e  of the P a n c r e a t i c  Duct  of  the  Cat 

EBERTH 1 described the  presence of a smooth  muscle 
layer  around the  pancrea t ic  duct  of the  cat  in 1863 bu t  it  
has received l i t t le  a t t en t ion  since. Recen t  exper iments  
by  LENNINGER 2 have  shown tha t  vaga l  s t imula t ion  or 
p a r a t h y m p a t h o m i m e t i c  drugs increase the  resistance to 
perfusion flow in the  pancreat ic  duct  of the cat. Fu r the r  
studies showed tha t  segments  of the  main pancreat ic  
duct  exhibi t  spontaneous contract ions  in v i t ro  and the  
tension induced could be increased by  certain drugs3. 

I t  was therefore decided to examine  the  pancrea t ic  
duct  of the  cat  by histology, h i s tochemis t ry  and electron 
microscopy to assess the  a r rangement  and innerva t ion  of 
any smooth  muscle t h a t  m a y  be present.  

Methods. The principal  ducts  f rom the  head and ta i l  of 
the pancreas  have  been removed  from 16 cats. 3 ducts  
were fixed whole in 4% formaldehyde  in 0.08 M cacody- 
late buffer containing 7.5% sucrose. Blocks of tissue were 
embedded  in paraff in  and sections were cut  f rom all 
areas of the  ducts  and stained by  Lissamine Fas t  Red 
and ta r t raz ine  ~ to show smooth  muscle. 3 o ther  ducts  
were fixed by  a formaldehyde-g lu ta ra ldehyde  mix tu re  5, 
post-osmicated,  embedded  i n  araldi te  and u l t ra th in  
sections from m a n y  areas were examined  electron 

and i ts  I n n e r v a t i o n  

microscopical ly af ter  staining wi th  lead citrate.  F r o m  the  
remaining animals  small  segments  f rom different  par ts  
of the  duct  were rapid ly  frozen in iso-pentane in l iquid 
nitrogen. Ha l f  these blocks were freeze dried, t rea ted  
wi th  formaldehyde  vapour  and sections were examined  
for fo rmaldehyde  induced fluorescence. The ad jacent  
blocks were used for demons t ra t ing  acetylchol inesterase 
(ACHE) act ivi ty .  Cryos ta t  sections were pos t f ixed in the  
formaldehyde-sucrose mix tu re  and incuba ted  wi th  sub- 
s t ra te  6 in the  presence of iso-OMPA 3 • 10 .8 M. 

Results. The paraff in  sections conf i rmed the  presence 
of smooth  muscle around the  duct  (Figure 1). The  l ining 
of smooth  muscle surrounded the  entire length  of the  
main  duct  of bo th  the  head and the  ta i l  of the  pancreas.  
A layer of lax connect ive  t issue separated the  muscle 
layer f rom the  ep i the l ium of the  duct.  The muscle coat  
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