
15.4. 1972 Speeialia 449 

to  t he  l u m e n  of t he  p u l m o n a r y  t r u n k .  I t  shows n u m e r o u s  
focal  areas  of h igh  f ib r ino ly t ic  a c t i v i t y  r a n d o m l y  dis t r i -  
b u t e d  in t he  t h i c k e n e d  vessel  wall.  Th i s  p a t t e r n  is charac-  
t e r i s t i c  for an  a rea  of t i ssue  repa i r  unde rgo ing  o rgan iza t i on  
such  as obse rved  fol lowing e x p e r i m e n t a l l y  i nduced  t i ssue  
i n j u r y  5. The  same  p a t t e r n  was obse rved  in samples  f rom 
a n o t h e r  pig hear t .  

I n  t h e  r a b b i t ,  cross sect ions  of t h e  D A  showed well  de- 
m a r c a t e d  zones of lysis in  t h e  pe r iphe ra l  p a r t s  of t h e  ob- 
l i t e r a t ed  areas  a f t e r  60 m i n  of i ncuba t ion .  An  a b u n d a n c y  
of cells i nd ica t ed  t h a t  o rgan iza t i on  was st i l l  progressing.  
Lysis  was  a b s e n t  in  o the r  vascu la r  s t ruc tu re s  of t h e  r abb i t ,  
i nc lud ing  t h e  a d v e n t i t i a  of t h e  a o r t a  an d  p u l m o n a r y  ar- 
te ry ,  even  a f te r  3 h of i ncuba t ion .  Similar ly ,  in  2 guinea-  
pigs s ca t t e r ed  focal  lysis a p p e a r e d  in r e l a t ion  to  t h e  obli-  
t e r a t e d  D A  af te r  30 m i n  of i ncuba t ion ,  whi le  lyric zones 
b e c a m e  vis ible  in  t h e  a o r t a  a n d  p u l m o n a r y  a r t e r y  on ly  
a f t e r  60 to  120 mi n  a n d  were r e s t r i c t ed  to  t h e  a d v e n t i t i a  s. 

Zusammen[assung. I m  ob l i t e r i e renden  D u c t u s  a r te r iosus  
v o m  Schwein,  K a n i n c h e n  u n d  Meerschweinchen  erschei-  
n e n  Zonen  yon  i n t e n s i v e r  fokaler  f ib r ino ly t i sche r  Akt iv i -  
t~t ,  die ch a r ak t e r i s t i s ch  fiir neugeb i lde tes  vasku la r i s ie r tes  
B indegewebe  im W u n d h e i l u n g s g e b i e t  sind.  

PIA GLAS-GREENWALT, CONSTANCE STRAND a n d  
TI ASTRUP 

The James F. Mitchell Foundation, 
Institute o/Medical Research, 5401 Western Avenue N.W. ,  
Washington (D.C., 20015, USA), 8 October 7977. 

B) Transverse section of the wall of the pulmonary trunk adjacent to 
the area in Figure A. • 8.5. Other details as in Figure A. 
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The Histochemically Demonstrable Monoamines 

Severa l  b iochemica l  a n d  h i s tochemica l  r epor t s  h a v e  
revea led  t h a t  t h e  m a m m a l i a n  ca ro t id  b o d y  con ta ins  
ca t echo l amines  a n d  5 - h y d r o x y t r y p t a m i n e  (for ref. see 
HAMBERGER et  al. 1, CHIOCCIO et  al.2). The  loca l iza t ion  
of d i f fe ren t  amines  in t h e  cells of t he  ca ro t id  b o d y  has  
been  discussed (MoRITA et  al.8, ZAPATA et  al.4) t o g e t h e r  
w i t h  t h e i r  f u n c t i o n a l  i m p o r t a n c e  for t he  genera t ion  of t h e  
chemosenso ry  response.  However ,  t h e  cy tochemica l  bas is  
of t he  chemosenso ry  func t i on  of t he  ca ro t id  b o d y  is sti l l  
a m a t t e r  for discussion.  The  presence  of t he  m o n o a m i n e s  
has  been  d e m o n s t r a t e d  in all  m a t u r e  m a m m a l i a n  ca ro t id  
bodies  s tudied,  a n d  also in man .  These  compounds ,  or a t  
leas t  some of t h e m ,  could be  cons idered  necessary  for the  
n o r m a l  chemosenso ry  response  of t he  organ.  

I n  t he  embryo log ica l  pape r s  on  t he  d e v e l o p m e n t  of 
ca ro t id  b o d y  (BovD 5, ROGERSC), c o n v e n t i o n a l  l igh t  
microscopic  m e t h o d s  a lone  h a v e  been  used. No inves t i -  
ga t ions  dea l ing  w i t h  t he  c a t e c h o l a m i n e  h i s t o c h e m i s t r y  
of fe ta l  ca ro t id  bodies  were avai lable .  The  p r e sen t  p a p e r  
is a p r e l i m i n a r y  r epo r t  of s tud ies  conce rn ing  t h e  fe ta l  
func t ion  a n d  h i s tochemica l  d i f f e ren t i a t ion  of t he  h u m a n  
ca ro t id  body.  

Material and methods. The  ca ro t id  bodies  of 6 h u m a n  
fe tuses  (Cr 10.5--14.5  cm) were p r e p a r e d  i m m e d i a t e l y  
a f t e r  t he  d i sconnec t ion  of t he  f e top lacen tM circulat ion.  
The  spec imens  were f rozen qu ick ly  in i s o p e n t h a n e  cooled 
w i t h  l iqu id  n i t rogen .  For  t he  s t u d y  of t he  d i s t r i b u t i o n  of 
h i s tochemica l ly  d e m o n s t r a b l e  ca t echo lamines  a n d  5-HT, 
t he  f o r m a l d e h y d e  induced  f luorescence m e t h o d  was 
essent ia l ly  t he  same  as descr ibed  b y  ER-~NK~ 7. An  eff icient  
chemica l  w a t e r  t r a p  in t h e  fo rm of large a m o u n t s  of 
p h o s p h o r o u s  p e n t o x i d e  was  used (OLSON and  UNGER- 
STEDTS). The  exposure  to  f o r m a l d e h y d e  was pe r fo rmed  a t  
60~ for 30 ra in  a n d  t h e n  a t  80~ for 60 min.  The  freeze- 
dr ied spec imens  were e m b e d d e d  in a m i x t u r e  of E p o n  a n d  
Ara ld i t e  (ER~-NK6 and  ERXNK6 9). The  blocks  were cu t  a t  
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2-5  ~m us ing  glass kni fe  a n d  L K B  P y r a m i t o m e .  For  
f luorescence microscopy,  a Lei tz  O r t h o l u x  microscope 
was used w i t h  a H B O  200 m e r c u r y  l a m p  (Osram) an d  
w i t h  t h e  fol lowing f i l ters :  A 3 m m  t h i c k  ]3G 38 h e a t  
a b s o r b i n g  filter,  one 3 m m  t h i c k  B G  fil ter,  a T A L  408 
in te r fe rence  f i l ter  (all f i l ters  b y  S c h o t t  & Gen., Mainz),  
a n  ep i - i l lumina to r  b y  P l o e m  an d  Lei tz  u l t r av io le t  absorb-  
ing f i l ter  K 470. 

Observations. The  ca ro t id  bodies  were easi ly recognizable  
b e t w een  t h e  base  of i n t e r n a l  an d  ex t e rna l  ca ro t id  ar ter ies  
(Figure 1). The  o rgan  was c lear ly  s epa ra t ed  f rom t h e  ad-  
v e n t i t i a  of t h e  vessels.  A smal le r  a r te ry ,  the  ascend ing  
p h a r y n g e a l  a r t e r y  was seen b e t w een  b o d y  an d  the  ex t e rna l  
ca ro t id  a r te ry .  

T h e  o rgan  was composed  of sma l l  t i g h t  groups  of 
b r i g h t l y  yel low f luorescen t  cells, p r o b a b l y  c o m p a r a b l e  to  
t h e  chemorecep to r  or g lomus  cells of a d u l t  ca ro t id  bodies.  
T h e  ca ro t id  bodies  were loca ted  in loose pe r ivascu la r  
connec t ive  t issue an d  t h e r e  was no t  a n y  con t inuous  cap-  
sule s u r r o u n d i n g  t h e  f luorescen t  cells. The  f luorescent  
cells or g roups  of t h e m  were organized  a r o u n d  capil lar ies  
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con tac t ing  the  b a s e m e n t  m e m b r a n e  of the  ve s se l s  (Fig- 
ures 2 and  3). The per icytes ,  sur rounding  the  clusters  of 
f luorescent  cells in an adul t  were ve ry  thin .  The mono-  
amine  s tor ing  cells seemed to be in efficient con tac t  wi th  
the  local sinusoidal  capi l lary system.  The capi l lary sup- 

Fig. 1. A horisontal 7[xm section through the carotid body. The bright- 
ly yellowish fluorescent collection of glomus cells is located between 
the bases of internal and external carotid arteries (ICA and ECA). 
Round cross sections of capillaries are clearly visible. • 175. 
Fig. 2. and 3. The glomus cells were in intimate contact with the 
sinusoidal capillaries (marked with stars). The cells are mostly small 
and round. Note the differences in the intensity of fluorescence bet- 
ween individual cells. • 200. 

p ly  was rich, the  cross sections of the  vessels were usually 
round  and  wide (Figures 2 and 3). 

F luorescent  nerve  fibres were no t  found to  en te r  the  
bodies.  However ,  on the  wails of the  capillaries, greenish 
f luorescent  f ibres could occasional ly be found.  

The f luorescent  cells were small,  measur ing  only 5-6 ~m 
in diameter ,  Their  shape  was mos t ly  round  or polygonal ;  
only a few e longated  forms were found. Some mas t  
ceils were occasionally seen be tween  the  lobules. 

Discussion. In  previous s tudies  of the  ca techolamine  
f luorescence of adul t  carot id  bodies  (NIEMI et  al. 1~ 
PALKAMA 11, HAMBERGER et  al. 1 and  CHIOCClO et al. 2) 
essential ly similar  localization of ca techolamine  specific 
f luorescence was repor ted .  In s t ead  of the  differences in 
the  colour of exh ib i ted  f luorescence (CHIoCClO 3) d i f ferent  
types  of cells were not  visible w i th  the  fil ter combina t ion  
used:  all cells exh ib i ted  yellowish fluorescence,  however,  
the  in tens i ty  could va ry  marked ly  f rom cell to  cell. 

The  f luorescence of the  glomus cells faded faster  t h a n  
the  f luorescence of control  adrena l  medul la ry  cells. 
HAMBERGiER et al. 1 no ted  similar  rap id  fading of fluores- 
cence and s t a t ed  t h a t  th is  k ind of fading is character is t ic  
specially of 5-HT. On the  basis of the  same criteria, it  is 
pos tu la t ed  t h a t  the  h u m a n  fetal  carot id  body  also contains  
5-HT among  o ther  amines.  The colour of the  remaining  
f luorescence was essential ly the  same as before the  mos t  
rapid  fading. 

The monoamine  s tor ing cells of t he  adul t  carot id  body  
are su r rounded  by  a special enclosing cell t y p e  sus tenta-  
bular  cells (BlSCOE et al. 1~, AL-LAMI and MURRAY la, 
MORITA et  al.3, ZAPATA et al. 4, KNOCHE et al. a~). In  the  
adul t  bodies,  a direct  con tac t  of monoamine -con ta in ing  
cell to  t he  capi l lary b a s emen t  m e m b r a n e  has  no t  been 
demons t ra t ed .  In  our specimens,  the  per icapi l lary  space 
was of ten  so minimal ,  t h a t  it  led to  suggest  occasional 
direct  contac ts ,  too. The comple te  enclosure of monoamine  
s tor ing cells m i g h t  occur later  dur ing  the  ontogenesis .  

The chemosensory  react ions of adu l t  carot id  bodies are 
no t  comple te ly  cleared up, in par t i cu la r  the  role of monoa-  
mines  remains  obscure  (CHIoCCIO et al. 3). The h u m a n  fetal  
m i d t e r m  carot id  bodies showed m a n y  ident ical  features  
wi th  the  adul t  ones, which migh t  indica te  t h a t  the  organ is 
a l ready act ively  funct ioning  dur ing  the  fetal  period. The 
mos t  i m p o r t a n t  na tu ra l  s t imulus  for a fetal  carot id  body  is 
ev iden t ly  asphyxia .  Typical  changes  in the  PO2, PCO2 
or p H  of the  blood ac t iva te  the  chemosensory  mechan i sms  
of a ma t u r e  carot id  body.  The iden t i t y  of t he  his toche-  
mis t ry  of h u m a n  fetal  carot id  bodies  wi th  t h a t  of the  adul t  
led to the  suggest ion t h a t  the  organ migh t  a l ready  be of 
impor t ance  dur ing tile second th i rd  t r imes te r  of pregnancy.  
The fetal  func t ion  of the  carot id  body  migh t  be the  detect-  
ing of beginning  asphyxia ,  poss ib ly  also inducing com- 
pensa to ry  changes  ill the  cardiovascular  dynamics .  

Zusammenfassung. Die Katecho laminf luoreszenz  des 
mensch l ichen  f6talen Glomus ca ro t i cum wurde  unter-  
sucht  und  es wurde  eine &hnl ichkei t  mi t  der jenigen be im 
Erwachsenen  gefunden.  
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Fig. 4. A collection of glomus cells, 2 ~.m section. Note the internal 
granularity of the fluorescent cytoplasm. Capillaries marked with 
stars. • 378. 
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