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Fig. 3. Karyorrhexis in the thymic cortex of a neonatal mouse 24 h Fig. 4. Thymic cortex devoid of intact lymphocytes 48 h after the 
after the i.p. administration of salivary gland bomogenate. • i.p. administration of salivary gland homogenate. • 

l ymphocy t e s .  I t  appea r s  t h a t  t h e y  d i s in t eg ra t e  a n d  
m i g r a t e  i n to  t he  m e d u l l a  TM. The  2 cell c o m p a r t m e n t s  
conce rned  co r re spond  to  t h e  cor t i so l -sens i t ive  a n d  cort isol-  
r e s i s t a n t  t h y m o c y t e  s u b p o p u l a t i o n  18. U n d e r  t he  inf luence  
of s a l i va ry  g l and  h o m o g e n a t e ,  t he  co r t i so l - r e s i s t an t  t h y -  
mocy t e s  seem to m i g r a t e  in to  t he  medu l l a  a t  a f a s t e r  ra te .  
Th i s  is in  a g r e e m e n t  w i t h  t h e  f ind ing  t h a t  cort isol-  
s ens i t i v i t y  in  mice is a g e - d e p e n d e n t  and  n o t  on ly  is cy to-  
t o x i c i t y  d i f fe ren t  b u t  also t h e  r a t e  of mig ra t ion .  I t  is n o t  
c lear  w h e t h e r  t h e  va r ious  fac to rs  d e m o n s t r a t e d  (e.g. t h e  
e p i d e r m a l  g r o w t h  factor)  are  p r e s e n t  exc lus ive ly  in t h e  
s a l i v a r y  g land,  or if t h e y  on ly  occur  t h e r e  to  a g rea t e r  
e x t e n t  15. 
On the  one h a n d ,  t h y m i c  t i ssue  pro l i fe ra tes  a f t e r  r e m o v a l  
of the  s u b m a n d i b u l a r  g lands  of a d u l t  mice ;  on  t he  o t h e r  

h a n d ,  s a l i va ry  g land  h o m o g e n a t e  h a s  a suppress ive  ac t ion  
on  t h e  t h y m u s  in b o t h  ad rena l ec tomized  a n d  gonadec to -  
mized  mice, showing  t h a t  t h e  a t r o p h i c  effects were n o t  
m e d i a t e d  b y  these  o rgans  ~. T h u s  i t  c a n n o t  be  ru led  o u t  
t h a t  t h e r e  is a s u b s t a n c e  in t h e  s a l iva ry  g l and  wh ich  h a s  
a cor t i soMike  effect  a n d  wh ich  regula tes  t h e  cell k ine t ics  
of t h e  t h y m u s .  
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Summary. An increase  in t he  p e r c e n t a g e  of IgG bea r i n g  pe r iphe ra l  b lood  l y m p h o c y t e s  is obse rved  in aged sub jec t s  as 
c o m p a r e d  w i t h  y o u n g  ones. Such  a f ind ing  is p r o b a b l y  due to  t i le presence,  in ' aged '  sera, of a h ighe r  c o n c e n t r a t i o n  of 
i m m u n e  complexes ,  b o u n d  to l y m p h o c y t e s  t h r o u g h  t h e i r  Fc  or C o m p l e m e n t  receptors .  

The  r ecep to r  func t i on  of IgM a n d  IgD on B-cell  m e m b r a n e  
is well  assessed 1-~, wh i l s t  IgGs  are c o m m o n l y  cons idered  
as a r t i f ac t s~ -L  Th i s  ev idence  cas ts  d o u b t  on  t he  signifi-  
cance  of t h e  age-assoc ia ted  increase  of t he  p e r c e n t a g e  of 
IgG bea r ing  l y m p h o c y t e s  obse rved  in h e a l t h y  h u m a n s  s. 
A br ief  in  v i t ro  c u l t u r i n g  of l y m p h o c y t e s  ( lh)  is useful  to  
clear  t he  cells f r om pass ive ly  a t t a c h e d  molecules  and,  for 
ins tance ,  to  free t h e m  f rom t h e  b u l k  of m e m b r a n e  IgG7 
w i t h o u t  a f fec t ing  t he  express ion  of t he  t r ue  m e m b r a n e  
receptors .  T h u s  we s tud ied  t h e  effect  of a ' s h e d d i n g  a n d  
r e g e n e r a t i o n '  t r e a t m e n t  on  p e r i p h e r a l  l y m p h o c y t e s  f rom 
y o u n g  a n d  aged donors ,  and  we con t ro l l ed  t he  effect  of 
t he  i n c u b a t i o n  w i t h  b lood se rum o n  t he  r ecorded  values .  
Materials and methods. P e r i p h e r a l  l y m p h o c y t e s  were ha r -  
ves t ed  f rom hepa r in i zed  v e n o u s  b lood  accord ing  to t h e  
t e c h n i q u e  q u o t e d  b y  Aiu t i  e t  al. 9 f rom 10 h e a l t h y  y o u n g  
v o l u n t e e r s  (less t h a n  30 years  old) a n d  10 aged p a t i e n t s  
suffer ing f rom m i n o r  c a rd iovascu l a r  c o m p l a i n t s  (more 
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Percentage (mean • standard error) of slg bearing peripheral blood lymphocytes from young and aged subjects 

E X P E R I E N T I A  33/6 

Membrane direct immunofluoreseenee 
percent (mean • SE) of lymphocytes 
positive for: 

Subjects 
Age < 30 years (10 cases) Age > 70 years (10 cases) 
A B C A B 

IgG 8.54 • 0.70 3.43 -1- 0.30 9.75 ! 1.35 10.56 -~ 0.94 6.57 • 0 .52  14.98 ~ 1.93 
p < 0.01 p < 0.01 p < 0.01 p < 0.01 

IgM 7.69 i 1.57 8.32 ~ 1.79 13.33 :t: 2.15 6.43 -- 0.88 12.34 -4- 0.85 13.95 ~ 1.56 
n.s. p < 0.01 p < 0.005 n.s. 

IgD 5.52 =E 0.79 3.16 ~ 0.83 3.64 ~- 0.53 3.58 -~ 0.52 4.31 i 1.44 2.43 ~ 0.95 
0.02 > p > 0.01 n.s. n.s. n.s. 

IgA 3.04 q- 0.49 1.54 i 0.41 3.02 i 0.42 1.89 =L 0.41 2.71 • 0.54 3.02 ~ 0.42 
0.05 > p > 0.02 0.02 > p > 0.01 n.s. n.s. 

A, basal values; B, values after 'shedding' (1 h culture at 37 ~ C, values after post-shedding incubation with autologous sera. p was cal- 
culated on the basis of the Student's t-test. In B the mean of the differences ( i  SE) between basal and post-shedding values were calculated; 
in C we calculated the mean of the differences (~- SE) between shedding and post-shedding incubation with autologous sera values - n.s., 
not significant. 
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Fig. 1. Percentages (mean and SD) of IgG bearing peripheral 
lymphocytes: effect of post-shedding incubation with homologous 
serum from young and aged donors. * : mean of the differences from 
basal values significant at P < 0.001 level, n.s., the same not signifi- 
cant. 
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Fig. 2. Clq binding test. 
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t h a n  70 years  old). Yields be tween  95 and 98% viable 
l y m p h o c y t e s  (by the  T r y p a n  blue exclusion test)  were 
common.  Surface Ig were  de t ec t ed  by  d i rec t  immuno-  
f luorescence s ta in ing according to Loot  e t  al. 10. F ITC-  
con juga ted  goat  a n t i - h u m a n  Ig classes ant i sera  (Cappel), 
cleared f rom aggregates  by  cen t r i fuga t ion  a t  25,000 • g 
for 4 h, were used. Specif ici ty  controls  were done  b y  
immunoe lec t rophores i s  and  d i rec t  s ta in ing  of smears  of 
my e l o ma  (IgG/k) and  W a l d e n s t r 6 m  bone  mar ro w  aspira-  
t ions.  Pr ior  to  the  s taining,  t he  l y m p h o c y t e s  were al lowed 
to ' shed '  by  a 2-h cul tur ing  (10 6 cells/ml) in Tc 199-Hepes 
(Eurobio) plus 1% L-g lu tamine  (Eurobio),  20% fetal  calf 
se rum (FCS Eurobio)  and  ant ib io t ics  (penicillin 100 U / m l  
and  s t r e p t o m y c i n  100 ~g/ml) followed by  2 washings  in 
P B S - B S A  2~o-NaN s 0.1% p H  7.2. In  some instances,  the  
cu l tured  l y m p h o c y t e s  were i ncuba ted  (1 h a t  4~ wi th  
autologous  and  homologous  blood sera, washed  twice in 
PBS ,  and  t h e n  t e s t ed  for surface Ig. 
The blood sera were  prev ious ly  t e s t ed  for cy to tox ic  ant i -  
bodies  on autologous  and  homologous  lymphocy tes ,  b o t h  
a t  37~ and  a t  4~ according to  Mi t ta l  e t  al.lL No con- 
s i s ten t  posi•  of th is  t e s t  was found  e i ther  in young  
or in aged donors .  The blood sera f rom o the r  18 young  
vo lun tee r s  and  30 aged donors  were employed  for de tec t ing  
a n t i g e n - a n t i b o d y  complexes  in the  12~I-Clq b inding  t e s t  
according to  Zubler  e t  al. 1~. 
Resul ts  and  discussion. The  table  repor t s  the  pe rcen tage  
of Ig  bear ing per iphera l  l y m p h o c y t e s  b o t h  f rom young  
and aged donors .  No ma jo r  difference is not iceable  in 
basa l  values  be tween  age groups,  and  a s ignif icant  frac- 
t ion  of l y m p h o c y t e s  is pos i t ive  for IgG staining.  W h e n  the  
cells were induced  to  ' shed ' ,  a ma rk ed  decrease in the  
pe rcen tage  of IgG bear ing l y m p h o c y t e s  was no ted  in b o t h  
the  groups.  Bey o n d  this  change,  only  an increase in t he  
pe rcen tage  of IgM bear ing  l y m p h o c y t e s  f rom aged donors  
was s ignif icant  a t  the  P < 0.005 level. The incuba t ion  
w i t h  autologous se rum res to red  the  pe rcen tages  of IgG 
bear ing  cells to t he  p re - shedd ing  values  in b o t h  of the  
groups.  The increase in IgM posi t ive  cells became  signi- 
f icant  also in t he  young  group.  Bo th  af ter  shedd ing  and  
af ter  shedd ing  plus incuba t ion  wi th  autologous serum, the  

10 F. Loot, L. Forni and B. Pernis, Eur. J. Immun. 2, 203 (1972). 
11 K. K. Mittal, M. R. Miekey, D. P. Singal and P. I. Terasaki, 

Transplantation 6, 913 (1968). 
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Immun. 116, 232 (1976). 
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levels of IgG bear ing lymphocy tes  in aged donors were 
higher  t han  in young  controls  a t  the corresponding experi-  
men ta l  stages. F igure  1 reports  the  effect of blood serum, 
both  f rom young  and aged donors, on the  percentage  of IgG 
bear ing cells in a group of homologous  young  normal  
lymphocy tes  previous ly  submi t t ed  to the  ' shedding '  pro-  
cedure.  Only af ter  incubat ion  wi th  'aged '  se rum was such 
a va lue  enhanced a t  a s ignif icant  level. F igure  2 depicts  
the  values  of C lqb ind ing  ac t iv i ty  of blood sera f rom 
young  and aged donors:  19 out  of 30 'aged '  sera exhib i ted  
a s ignif icant  b inding ac t iv i ty ,  whilst  no pos i t iv i ty  was 
recorded among  the  'young '  sera. 
2 main  results were observed concerning Ig bear ing pe- 
r iphera l  lymphocy tes  af ter  in v i t ro  cul turing.  An increase 
in the  percentage  of IgM bear ing cells t ook  place bo th  
in young  and in aged donors. A similar  increase is ev iden t  
when lymphocy tes  are s t imula ted  with  P H A  aa, 14; thus  
we assume t h a t  a be t te r  expression of the  t rue  receptor  
molecules on B- lymphocy tes  m a y  be due to thei r  s t imula-  
t ion  in vi t ro.  I t  is possible tha t ,  even  if to a lesser degree, 
such a process is opera t ing  also dur ing the  short  in v i t ro  
cu l tur ing  per formed (in presence of FCS) in our  ' shedding '  
process. The second effect observed was a decrease in the  
percentages  of IgG bear ing  lymphocy tes  bo th  in young  
and in aged donors. Such a resul t  suggests t h a t  se rum 
born IgG are pass ively  a t t ached  a t  least  on a f ract ion of 
per ipheral  lymphocytes .  The possibi l i ty  t h a t  bo th  shed- 
ding and regenera t ion  processes of IgG receptors  m a y  
exhibi t  age-related changes seems to be unl ikely if we 
take  into account  the  effect of the  incubat ion  wi th  blood 

sera. Thus the  age-associated differences in the  percentage  
of IgG posi t ive  lymphocy tes  m a y  be a t t r ibu ted  to a higher  
concent ra t ion  of such 'absorbable '  IgG in blood serum 
from aged subjects.  The  effect of se rum from aged donors 
on lymphocy tes  f rom young  subjects  is consis tent  wi th  
such a possibili ty.  2 possible explana t ions  can be advanced  ; 
firstly, an t i - lymphocy te  au toant ibodies  m a y  be present  
in blood seraT, 15-1L Howeve r  the  blood sera employed  
were devoid  of such antibodies,  a t  least  as far  as t h e y  are 
detec table  by  the  l ymphocy to tox ic i ty  test .  An a l te rna t ive  
explana t ion  assumes t h a t  an t igen-an t ibody  complexes  
m a y  be bound on lymphocy tes  th rough  thei r  Fc  or Com- 
p lement  receptors  is 20. Should this  be the  case, the  con- 
cent ra t ion  of such complexes  would be higher  in the  sera 
f rom aged donors. Though  not  conclusive, the  results  
obta ined  in the  125I-Clq binding tes t  are consis tent  wi th  
our  second hypothesis .  
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Summary. An agglut inin  for h u m a n  red ceils has a specif ici ty for sialic acid and a high af f in i ty  for bovine  sa l ivary  
glycoprotein.  Digest ion of the  g lycoprote in  wi th  Pronase  or neuraminidase  indicated t h a t  b inding of sialic acid to 
receptors  in the  agglut inin  is the  first  step in the  mechan i sm of format ion  of a s table complex  be tween  l igand and 
receptor .  

Carbohydra te -b ind ing  proteins,  the  lectins, have  been 
obta ined  f rom bo th  p lan t  and animal  tissues 3. The speci- 
f ic i ty  has usual ly  b e e n  de te rmined  by  compet i t ive -  
b inding studies involv ing  the  abi l i ty  of monosacchar ides  
or  thei r  der iva t ives  to inhib i t  the  agglu t ina t ion  of red 
blood cells by  the" lectin. At  the  same time, it  has been 
demons t r a t ed  t h a t  g lycoproteins  or glycopept ides  have  in 
m a n y  cases a s ignif icant ly  greater  af f in i ty  for the  lect in 
t h a n  the  corresponding monosacchar ide  3,4. The  reasons 
for this i m p o r t a n t  difference remain  to be defined. The 
present  repor t  is concerned wi th  the occurrence and pro- 
per t ies  of the  agglut inins present  in the  h a e m o l y m p h  and 
tissue fluids of the  Pacific oyster  wi th  par t icu lar  emphasis  
on a lect in t h a t  exhibi ts  this difference wi th  regard to 
free sialic acid and t h a t  bound as the  t e rmina l  carbo-  
hyd ra t e  residues in some glycoproteins.  
Tissue fluid, consist ing ma in ly  of haemolymph ,  was ob- 
ta ined  by  collect ing the  clear superna tan t  remaining af ter  
cent r i fugat ion  (30,000 •  for 10 min) of the  freshly dis- 
sected soft t issues of Crassostrea gigas. This  fluid agglu- 
t ina ted  all red blood cells of the  species tes ted as well as 
o ther  cell types  including bacteria.  In  a s t andard  pla te  
assay (equal vo lumes  of di luted t issue fluid and of a 
2% v / v  suspension of red blood cells in saline) typ ica l  

t i t res  obta ined  by  serial di lut ion of the  tissue fluid were 
1/1024 and 1/256 using equine and h u m a n  red blood cells 
respect ively.  These agglut inins are subsequent ly  referred 
to as Gigalin H (human) and Gigalin E (equine). They  are 
separa te  ent i t ies  as judged by  cross-absorpt ion experi-  
ments  and by  the  preferent ia l  absorpt ion  of Gigalin H 
from tissue fluid by  an af f in i ty  column prepared  by  the  
react ion of CNBr  - ac t iva ted  Sepharose 4B (Pharmacia)  
wi th  a p repara t ion  of bovine sa l ivary  gland glycoprote in  
(BSG). The  bound  agglut inin  could subsequent ly  be 
displaced by  the  use of a grad ien t  of increasing ionic 
s t rength  in the  e luant  buffer. In  addit ion,  af ter  t r e a t m e n t  
wi th  neuraminidase,  human  red cells were no t  aggluti-  
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