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Light -  and E l e c t r o n - M i c r o s c o p i c  O b s e r v a t i o n s  on  the  P r e s e n c e  of P r e - E l a s t i c  ( O x y t a l a n )  
F ibres  A r o u n d  the  Mature  Cart i lage  in the  E x t e r n a l  Ear  of the  Rat  

The oxy ta l an  fibres 1 are def ined by  the i r  s ta inab i l i ty  
wi th  some of the  c o m m o n  elas t ica-s ta ins  (acid orcein, 
resorcin-~nchsin, a ldehyde  fuehsin) af ter  previous  oxida-  
tion~ a. Several  da t a  suppor t  the  hypo thes i s  t h a t  a t  
least  some of these  fibres represen t  imlna tu re  elastic 
fibres ( 'pre-elastic f ibres '  a). We have  recent ly  shown t h a t  
the  appearance  of these  fibres precedes  by  several  days  
the  appearance  of ma tu r e  elastic fibres in the  developing 
cart i lage of the  ra t  ex te rna l  ear 4. Some re levan t  l ight-  
and electron microscopic  observa t ions  on the  ex te rna l  
ear cart i lage of adul t  r a t s  will be briefly discussed in th is  
communica t ion ,  

Mature  (3 5 months)  albino ra ts  of the  inbred  Fischer  
s t ra in  were used. Pieces of cart i lage f rom the  ex te rna l  ear 
were isolated by  dissection.  They  were fixed for l ight  
microscopy in Zenker ' s  fluid for 4 h. The d e h y d r a t e d  
specimens were e m b e d d e d  in paraf in  wax  and sect ioned 
at  7-10 btm. The deparaf in ized  sect ions were d iges ted  wi th  
0.01% elastase (ESFF ,  1FB, Wor th ing ton)  in Holmes '  
0.2 M bora te  buffer,  p H  8.8 a t  37 ~ for 30 min 5, oxydized  
wi th  peracet ic  acid for 20 min 2 and s ta ined wi th  the  acid 
orcein 6 and  Gomori ' s  a ldehyde  fuchsin 7. For  electron 
microscopy,  small  pieces of cart i lage were fixed at  4~ 
for 1-2 h in 1% osmium t e t r o x y d e  (alone or wi th  6.25% 
glutara ldehyde)  buffered  in 0.06 N cacodyla te  buffer.  
The specimens were e m b e d d e d  in Durcopan  (Fluka), 
sect ioned wi th  glass knives  in the  Reicher t ' s  u l t ramicro-  
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Fig. 1. Periphery of the ear cartilage after digestion with elastase, 
oxidation with peraeetic acid and staining with acid orcein. E, digest- 
ed elastic fibres; arrows, oxytalan fibres. • 1000. 

Fig. 2 and 3. Periphery of chondroblasts in the perichondrium of the 
ear cartilage, f, bundle of extracellular fibrils; if, bundle of cyto- 
plasmic filaments; e, initial deposition of amorphous elastin. • 17,000 
(Figure 2); • 37,000 (Figure 3). 
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tome,  s t a ined  w i t h  lead c i t r a t e  a n d  u ran i l  a ce t a t e  a n d  
e x a m i n e d  w i t h  S iemens  E l m i s k o p  I. 

I n  sec t ions  t r e a t e d  w i t h  elastase,  oxidized w i t h  
pe race t i c  acid a n d  s t a ined  w i t h  acid orcein  or a l d e h y d e  
fuchsin ,  t h e  spaces  b e t w e e n  t he  n e i g h b o u r i n g  c h o n d r o c y t e  
capsules  r e m a i n e d  u n s t a i n e d  (Figure 1, E). These  spaces  
are  n o r m a l l y  occupied  b y  elast ic  f ibres  wh ich  can  be 
d e m o n s t r a t e d  w i t h  b o t h  these  dyes  in b o t h  oxidized a n d  
non-ox id ized  sect ions.  Para l l e l  w i t h  t he  p e r i p h e r y  of t h e  
ca r t i l age  p la te ,  however ,  a r o u n d  t h e  p e r i c h o n d r a l  
chondrob la s t s ,  e l a s t a se - re s i s t an t  f ibres  h a v e  b e e n  dem-  
o n s t r a t e d  w i t h  acid orcein or a ldehyde  fuchs in  fol lowing 
o x i d a t i o n  w i t h  pe race t i c  acid (Figure 1, arrows).  These  
f ibres  are  a b s e n t  in  sect ions  s t a ined  w i t h  t he  same  dyes, 
w i t h o u t  p rev ious  ox ida t ion ,  a n d  the re fo re  are n o t  m a t u r e  
elast ic  fibres.  

I n  e lec t ron  mic rog r aphs  of t he  i n n e r m o s t  l aye r  of t he  
p e r i c h o n d r i u m ,  bund l e s  of f ine f ibri les are seen w h i c h  r u n  
para l le l  w i t h  t h e  long axis  of c h o n d r o b l a s t s  (Figures  2 a n d  
3, f). Some of these  b u n d l e s  seem to be  c o n t i n u o u s  w i t h  
t h e  b u n d l e s  of i n t r a c y t o p l a s m i c  f i l amen t s  (Figures  2 a n d  
3, if). The  th i ckness  of f ibri ls  var ies  f rom 80 to  120 /k. 
These  f ind ings  are cons i s t en t  w i t h  t h e  p rev ious  u l t r a -  
s t r u c t u r a l  desc r ip t ions  of o x y t a l a n  f ibres  as bund l e s  of 
50-150 /k t h i c k  microfibr i ls ,  wh ich  are  s imi la r  to  those  
w h i c h  m a k e  p a r t  0 f t he  m a t u r e  elast ic  f ibres s, 3. Also in 
our  e lec t ron  mic rographs ,  sma l l  foci of depos i t ion  of t he  
a m o r p h o u s  e las t in  can  be  obse rved  w i t h i n  bund l e s  of 
ex t r ace l lu l a r  microf ibr i l s  (Figure 3, e). 

W e  h a v e  r ecen t l y  s h o w n  t h a t ,  d u r i n g  t he  chondro -  
genesis  in t h e  r a t  e x t e r n a l  ear, t he  a p p e a r a n c e  of o x y t a l a n  
f ibres  precedes  t he  a p p e a r a n c e  of m a t u r e  elast ic  f ibres  4. 
The  p r e s e n t  i n v e s t i g a t i o n  ha s  revea led  t he  p resence  of 
these  f ibres  in t h e  g e r m i n a t i v e  layer  of t he  p e r i c h o n d r i u m  

a r o u n d  t he  m a t u r e  car t i lage.  We  cons ider  these  f ind ings  as 
a d d i t i o n a l  a r g u m e n t s  in  f a v o u r  of t he  hypo thes i s  t h a t  t h e  
so-called o x y t a l a n  f ibres  are  regu la r  p recursors  of m a t u r e  
elast ic  fibres. T h e y  v e r y  p r o b a b l y  r ep resen t  t h e  ea r ly  
microf ib r i l l a r  ' m a t r i x '  in  wh ich  e las t in  has  to  be  laid 
down  d u r i n g  t he  f o r m a t i o n  of e last ic  f ibres 1~ This  is 
cons i s t en t  w i t h  FULLMER'S 3 c la im t h a t  o x y t a l a n  f ibres  
m a y  be  des igna t ed  as pre-e las t ic  f ibres  in organs ,  in  
wh ich  elast ic  f ibres are  n o r m a l  c o n s t i t u e n t s  of m a t u r e  
t issues.  

Zusammen/assung. I m  P e r i c h o n d r i u m  des Ohrkno rpe l s  
e rwachsene r  R a t t e n  w u r d e n  l icht -  u n d  e l e k t r o n e n m i -  
k roskop i sch  die s o g e n a n n t e n  O x y t a l a n f a s e r n  besch r i eben  
(Elas tase- res i s ten t ) ,  die m i t  s a u r e m  Orcein  und  A ldehyd-  
fuchs in  n a c h  der  O x y d a t i o n  f~.rbbar s ind (Biindel  yon  
50-150 A d icken  Mikrof ibr i l len) .  Dieser  13efund sp r i ch t  
fiir die A n n a h m e ,  dass  die O x y t a l a n f a s e r n  in e l a s t i schen  
Geweben  als n o r m a l e  V o r s t u f e n  reifer  e las t i scher  F a s e r n  
zu b e t r a c h t e n  sind. 
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T and B L y m p h o c y t e s  in Pat ients  wi th  Chronic  Renal  Di sease  on H e m o d i a l y s i s  

H u m a n  l y m p h o c y t e s  cons is t  of a t  leas t  t wo  sub-  
p o p u l a t i o n s ;  t h y m u s - d e r i v e d  or T cells, w h i c h  are  
respons ib le  for ce l l -media ted  i m m u n i t y ,  a n d  bone-  
m a r r o w - d e r i v e d  or  B cells, wh ich  are  respons ib le  for  
a n t i b o d y - m e d i a t e d  i m m u n i t y  1. T l y m p h o c y t e s  can  be  
iden t i f i ed  b y  t h e i r  ab i l i t y  to  fo rm rose t t e s  w i t h  sheep  
e r y t h r o c y t e s  3 and  B l y m p h o c y t e s  h a v e  surface  i m m u n o -  
globul ins ,  d e t e c t a b l e  w i t h  f luorescen t  a n t i - i m m u n o -  
g lobu l in  s e r u m  a. T he  s t u d y  of T a n d  13 cells in  m a n  
u t i l i z ing  these  m a r k e r s  ha s  p r o v i d e d  bas ic  i n f o r m a t i o n  in 
u n d e r s t a n d i n g  va r ious  disease s t a t e s  4. T he  p r e s e n t  
c o m m u n i c a t i o n  r epo r t s  our  obs e r va t i ons  of r e l a t i ve  a n d  
abso lu t e  n u m b e r s  of T a n d  13 l y m p h o c y t e s  in  t h e  pe r iph -  
era l  b lood  of p a t i e n t s  u n d e r g o i n g  m a i n t e n a n c e  hemo-  
dialysis .  

Materials and methods. T he  s t u d y  was ca r r ied  ou t  on  
23 pe r iphe ra l  b lood  spec imens  f rom 11 p a t i e n t s  b e t w e e n  
17 a n d  67 years  old w i t h  chron ic  r ena l  fa i lure  w ho  were  
u n d e r g o i n g  s t a b l e  m a i n t e n a n c e  hemodia lys is .  All  speci- 
m e n s  were d r a w n  before  t h e  s t a r t  of a dialysis.  T he  r ena l  
fa i lure  was due  to  g l om er u l oneph r i t i de s  of d i ve r s e  or igins  ; 
s y s t e m i c  l upus  e r y t h e m a t o s u s  (SLE) in 5 p a t i e n t s ;  
diffuse ch ron ic  g lomeru loneph r i t i s  in  5; a n d  Good-  
p a s t u r e ' s  s y n d r o m e  in one. Tissue  d iagnosis  was  ava i l ab le  
in  9 of 11 pa t i en t s .  24 p e r i p h e r a l  b lood  spec imens  f rom 
13 m e n  a n d  5 w o m e n  were  used  as controls .  T h e y  were  
free of a n y  ser ious  or chron ic  diseases a t  t h e  t i m e  of 
s tudy .  P a t i e n t s  a n d  con t ro l s  were s tud ied  s imul t aneous ly ,  
a n d  t h e  samples  were  coded un t i l  t h e  ana lyses  were  
comple t ed .  

L y m p h o c y t e s  were s e p a r a t e d  f rom pe r iphe ra l  b lood  a s  
p rev ious ly  descr ibed  5. T l y m p h o c y t e s  were d e t e r m i n e d  
b y  rose t t e  f o r m a t i o n  a n d  B l y m p h o c y t e s  b y  surface  
immunof luo re scence  5. 

Results and discussion. The  t o t a l  n u m b e r  of l y m p h o c y t e s  
per  mm~ was s i g n i f i c a n t l y  reduced  in t he  m a i n t e n a n c e  
hemodia lys i s  p a t i e n t s  as c o m p a r e d  to  n o r m a l  i nd iv idua l s  
(p < 0.0125). Similar ly ,  t he  pe r cen t  a n d  abso lu te  n u m -  
bers  of T a n d / 3  l y m p h o c y t e s  were reduced  in the  p a t i e n t s  
(Table).  The  m e a n  p e r c e n t  of ' nu l l '  l y m p h o c y t e s  (defined 
as t he  l y m p h o c y t e s  t h a t  could n o t  be  ident i f ied  as e i t he r  
T or B cells) was 37.5 4- 3.4 in  cont ro l s  c o m p a r e d  to 
55.5 4- 4.6 in  t he  pa t i en t s .  Th i s  di f ference is s t a t i s t i ca l ly  
s ign i f ican t  (p < 0.0025). 

Our  obse rva t i ons  in  p a t i e n t s  w i t h  lupus  e r y t h e m a t o s u s  
are  in  a g r e e m e n t  w i t h  those  of SCHEINBERG a n d  CATH- 
CART e. L y m p h o c y t o t o x i n s  h a v e  been  de t ec t ed  in t h e  
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