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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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Distribution of T, B and 'null '  lymphocytes in maintenance helnodialysis patients 

981 

Groups 
Total lymphocytes T lymphocytes B lymphocytes 
per m m  3 (mean -6 SE) (mean 4- SE) 
(mean -6 SE) % per nlm 3 �9 % per m m  8 

'Null '  lymphocytes 
(mean -6 SE) 
% per mms 

Control (n 24) 2577 -6 124 38.4 -6 1.9 974 4- 51 24.1 4- 2.4 611 4- 71 37,5 -6 3.4 992 • 115 
Nephritis (n = 23) 1691 4- 361 26.2 ~ 4.0 664 4- 216 18.3 -6 2.5 329 -6 86 55,5 • 4.6 697 ~ 120 
P-value b < 0.0125 % 0.005 ~ 0.10 < 0.05 < 0.01 % 0.0025 ~ 0.05 

~The mean was calculated from each individual 's value, bAccording to Student 's  t-test. 

s e r a  of  p a t i e n t s  w i t h  S L E L  l ipo id  n e p h r o s i s ,  a n d  g lo-  
m e r u l o n e p h i t i s  s. LIES e t  a12 d e m o n s t r a t e d  t h a t  t h e s e  
l y m p h o c y t o t o x i c  a n t i b o d i e s  w e r e  d i r e c t l y  f o r m e d  a g a i n s t  
T cells .  

I t  h a s  b e e n  p o s t u l a t e d  t h a t  i n f e c t i o n  b y  a l a t e n t  v i r u s  
m a y  a l t e r  t h e  T cei ls  in  s u c h  a w a y  as  to  t r i g g e r  t h e  f o r m a -  
t i o n  of  T cell  spec i f i c  c y t o t o x i n s  in  S E E  1~ T h e s e  t o x i n s  
c a n  d e s t r o y  t h e  T cells.  T h i s  d e s t r u c t i o n  r e s u l t e d  a 
d e c r e a s e  in  t h e  T cei ls  as  o b s e r v e d  in  o u r  p a t i e n t s .  O n  t h e  
o t h e r  h a n d ,  t h e  d e c r e a s e  in  T cel ls  m a y  be  a s s o c i a t e d  w i t h  
a d e f i c i e n c y  in  s u p p r e s s o r  T cel ls  n .  T h i s  d e f i c i e n c y  a l l ows  
t h e  B cel ls  t o  p r o d u c e  a v a r i e t y  of  a u t o a n t i b o d i e s .  T h e s e  
a u t o a n t i b o d i e s ,  s u c h  as  a n t i n u c l e a r  a n t i b o d y ,  c o u l d  
p a r t i c i p a t e  in  t h e  p r o d u c t i o n  of  i m m u n e  c o m p l e x  d i s e a s e  
s u c h  as  g l o m e r u l o n e p h r i t i s  12. T h i s  i n t e r p r e t a t i o n  is 
s u p p o r t e d  b y  a r e c e n t  r e p o r t  of  H u s ' r E D  e t  al.  13 w h o  
o b s e r v e d  a n  i n c r e a s e d  i n c i d e n c e  of  a n t i n u c l e a r  a n t i b o d i e s  
in  c h r o n i c  d i a l y s i s  p a t i e n t s .  

I n  c o n c l u s i o n ,  we  o b s e r v e d  a d e c r e a s e  in  t h e  c i r c u l a t i n g  
T a n d  B l y m p h o c y t e s  in  a g r o u p  of p a t i e n t s  w i t h  c h r o n i c  
r e n a l  f a i l u r e  w h o  we re  b e i n g  m a i n t a i n e d  on  h e m o d i a l y s i s .  
A c c o m p a n i e d  b y  t h e  d e c r e a s e  in  t h e  T a n d  B cells ,  t h e r e  
w a s  a n  i n c r e a s e  in  t h e  p e r c e n t a g e  of  t h e  ' n u l l '  cel ls .  T h e  
c a u s e  of  t h e  r e n a l  d i s e a s e  in  t h e s e  p a t i e n t s  w a s  t h e  r e s u l t  
of  v a r i o u s  f o r m s  of i m m u n o l o g i c  g l o m e r u l o n e p h r i t i s .  
T h e r e f o r e ,  a d d i t i o n a l  s t u d i e s  a r e  n e e d e d  t o  d e t e r m i n e  
w h e t h e r  s i m i l a r  c h a n g e s  in  T,  B,  a n d  ' n u l l '  cel ls  a lso  o c c u r  
in  r e n a l  f a i l u r e  d u e  t o  n o n - i m m u n o l o g i c  c a u s e s .  

Summary. T h e  T a n d  B l y m p h o c y t e s  in  p e r i p h e r a l  
b l o o d  w e r e  r e d u c e d  in  p a t i e n t s  w i t h  g l o m e r u l o n e p h r i t i s  
t r e a t e d  w i t h  h e m o d i a l y s i s  a s  c o m p a r e d  t o  n o r m a l s .  
A l t h o u g h  t h e  a b s o l u t e  n u m b e r  of  ' n u l l '  cel ls  w a s  a l so  
d e c r e a s e d ,  t h e  p e r c e n t a g e  of  ' n u l l '  cel ls  w a s  i n c r e a s e d  in  
t h e s e  p a t i e n t s .  
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Fetal  Calf S e r u m  Alters  Cyclic Adenos ine  3 ' , 5 ' -Monophosphate ' s  Effect on H e m e  Synthes i s  in v i tro  ~ 

R e p o r t s  a r e  o f t e n  c o n t r a d i c t o r y  a b o u t  t h e  e f f ec t  of  
cyc l ic  a d e n o s i n e  3 ' , 5 ' - m o n o p h o s p h a t e  ( cAM P )  o n  h e m e  
s y n t h e s i s  in  v i t r o .  GORSHEIN a n d  GARDNER 2, for  e x a m p l e ,  
s h o w e d  t h a t  c A M P  s t i m u l a t e s  r a d i o i r o n  i n c o r p o r a t i o n  
i n t o  h e m e  of  h u m a n  m a r r o w  cells.  DUKES 3 i l l u s t r a t e d  
t h a t  d i b u t y r y l  c A M P  p o t e n t i a t e s  t h e  e f f ec t  of  e r y t h r o -  
p o i e t i n  ( E P O )  o n  h e m e  s y n t h e s i s  of  r a t  m a r r o w  cells .  
BYRON4 s h o w e d  t h a t  c A M P  i n c r e a s e s  t h e  s e n s i t i v i t y  of  
m o u s e  m a r r o w  cel ls  to  t r i t i a t e d  t h y m i d i n e  su ic ide .  A m o n g  
t h o s e  f i n d i n g  n o  e f f ec t  a re  GRABER e t  al.  5 a n d  BOTTOMLEY 
e t  al.  ~. 

T h i s  p a p e r  p r e s e n t s  n e w  d a t a  o n  t h e  ro le  of  c A M P  in  
e r y t h r o p o i e s i s  in  v i t r o .  I t  a l so  h i g h l i g h t s  t h e  i m p o r t a n c e  
o f  GOLDWASSER'S 7 a d v i c e  a b o u t  i n d e p e n d e n t l y  e v a l u a t i n g  
e a c h  lo t  of  f e t a l  ca l f  s e r u m  u s e d  in  e r y t h r o p o i e t i c  s t u d i e s ,  
p e r h a p s  e x p l a i n i n g  or  r e c o n c i l i n g  s u c h  i n c o n s i s t e n c i e s  in  
t h e  l i t e r a t u r e .  

Materials and methods, l~a t  m a r r o w  cel ls  w e r e  c u l t u r e d  
b y  a v a r i a t i o n  of  t h e  t e c h n i q u e  d e s c r i b e d  b y  GOLDWASSER 
a n d  GROSSS. D e t a i l s  of  t h e  p r o c e d u r e  a r e  p r e s e n t e d  b y  
OLANDER 2. S t a n d a r d  m e d i u m  c o m p r i s e d  6 5 %  N a t i o n a l  

Co l l e c t i on  T y p e  C u l t u r e  109 (Micro B i o l o g i c a l  A s s o c i a t e s )  
c o n t a i n i n g  100 u n i t s  pen i c i l l i n  a n d  100 txg s t r e p t o m y c i n  
p e r  ml ,  3 0 %  f e t a l  ca l f  s e r u m  ( L o t  R 2 2 3 0 U  or  L o t  C 2 2 2 0 L ,  
G r a n d  I s l a n d  Bio log ica l )  a n d  5 %  i s o l o g o u s  r a t  s e r u m .  
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