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TabIe I. Rat strains and source 

Agus 
PVG/c 

August 
Long-Evans 
Sherman 

B.N. 
Gunn 

C.D. 

LOU 

OFA 
Fischer 

0 KAM~OTO 

Wistar R 

MRC Laboratory Animals Centre 
Medical Research Council Laboratories, 
Woodmansterne Road, Carshalton, Surrey, 
Great-Britain. 

Centre de S61ection et d'Elevage des Animaux 
Laboratoire, C.N.R.S., 
F-54 Orl6ans-la-Souree, France. 

Proefdiereneentrum K. U. L., 
De Croylaan 34, 
B-3030 Heverlee, Belgique. 

Charles River France S.A. 
B.P. 29, 
F-76 St-Aubin-les-Elboeuf, France. 

Animalerie de I'Ecole de Sant6 Publique, U.C.L., 
Avenue Chapelle-aux-Champs 4, 
B-1200 Bruxelles, Belgique. 

Centre de Recherche et d'Elevage des Oncins, 
IFFA-Credo, 
F-69 St-Germain-sur-l'Arbresle, France. 

Continental Pharma, 
Stw. Haacht 30, 
B-1830 Machelen, Belgique. 

D6partement de Radiobiologie, 
Centre d'Etude et de l'Energie Nucl4aire, CEN-SCK, 
B-2400 Moll Belgique. 

Table II. Geometrical mean (• dilution titres of sera giving 
complete and incomplete haemolysis 

Strains No Complete Incomplete 
Rats haemolysis haemolysis 

Agus 5 % 1 ~ 3.2 (3~)b 
August 5 1.2 (0 2) 5.6 (5~5) 
BN 5 < 1 5.8 (0-8) 
CD 5 % 1 2.8 (2-3) 
Fischer 5 < 1 1.6 (0-3) 
Gunn 5 < 1 6.4 (1-10) 
Long-Evans 5 % 1 5.2 (0 9) 
LOU 5 < 1 9 (7-10) 
OFA 5 3.6 (2-5) 8 (6-10) 
PVG/e 5 < 1 4.6 (1-8) 
Sherman 5 < 1 2.8 (i-4) 
Wistar R 5 2.2 (1-2) 6 (4-7) 
F1 (August • LOU) 5 < 1 10.6 (9-11) 
F1 (CD • LOU) 5 < 1 8.8 (5-11) 
F10kamoto • LOU) 5 < 1 6.6 (2-10) 

a Haemolysis still incomplete with 1 : 2 diluted rat serum, b Range. 

The h ighes t  d i lu t ion of se rum produc ing  comple te  
haemolys is  was read as the  end point ,  incomple te  haemo-  
lysis also being t aken  in to  account .  The t i t res  were recorded 
as the  reciprocals  of these  se rum dilutions.  

Results. The h ighes t  mean  serum di lu t ion giving 
comple te  or incomple te  haemolyse  are l is ted in Table  II .  
The resul ts  r epresen t  geometr ica l  mean  ( •  d i lu t ions  
t i t res ;  t he  range is also indicated.  W i t h  the  tes t  condi t ions  
employed,  comple te  haemolys is  was observed  only wi th  
3 of the  ra t  s trains,  viz. OFA, Wis t a r  R and  August .  The 
h ighes t  an t i d o d y  response was observed wi th  OFA rats .  
All s t ra ins  r e sponded  wi th  humora l  an t ibodies  to StZBC 
bu t  i m p o r t a n t  s t ra in  differences were evident .  

Discussion. The discrepancies  observed  be tween  the  
m e a n  an t i d o b y  responses  of d i f fe rent  ra t  s t ra ins  to  the  
same immunogen ic  chal lenge wi th  sheep e ry th roey te s  
s t rongly  suggest  t h a t  a genet ic  fac tor  is involved in th is  
t ype  of i m m u n e  response.  This hypo thes i s  is also cons is ten t  
wi th  the  observa t ion  t h a t  hybr ids  be tween  a good re- 
sponder  s t ra in  (August) and  a mo d e ra t e  r e sponder  s t ra in  
(LOU), or be tween  a modera t e  (LOU) and  a poor  r e sponder  
s t ra in  (CD) pe r fo rmed  in a m a n n e r  r a the r  s imilar  to  t h a t  
of t he  be t t e r  of the  two  p a r en t  strains.  

In  th is  respec t  our f inding wi th  sheep e ry th rocy tes  
given to  ra t s  is remin iscen t  of those  t h a t  have  been 
observed  wi th  o ther  ant igens  in var ious  species, viz. the  
mouse,  ra t  and  guinea-pig 2 a. In  the  p resen t  case the  
response was no t  an al l -or-not  ma t t e r ,  b u t  th is  m a y  have  
been due to  the  fact  t h a t  t he  sheep e ry th rocy te  an t igen  
was no t  admin i s t e red  in a l imi t ing  dose. 

Rdsumd. Des ra ts  a p p a r t e n a n t  g plusieurs souches on t  
6t6 immunis6s  par  in ject ion i.p. de 2 • 10 s globules rouges 
de mouton .  La mesure  du t i t re  des haemolys ines  r6alis6e 
6 jours plus t a rd  mo n t r e  des diff6rences q n an t i t a t i v e s  
selon les souches. Une  r@onse  i m p o r t a n t e  n ' a  pu 4tre 
d6cel6e que pour  3 d ' en t r e  elles (August, OFA et Wis t a r  R). 
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Diffusible Factor of T h y m u s  is Respons ib le  for the Recovery  F r o m  S o m e  Effects of Hetero logous  
A n t i l y m p h o c y t e  S e r u m  

The t a rge t  of heterologous a n t i l y m p h o c y t e  se rum pressive effect  of ALS ~, a fact  no t  conf i rmed by  o thers  ~. 
(ALS) are t h y m u s  d e p e n d e n t  l y m p h o c y t e s  1 bu t  the  role JXEJE~BHOY and  SI~GLA 4 pos tu la t ed  t h a t  the  delay  in 
of t he  t h y m u s  in the  mechan i sm of act ion of ALS remains  the  recovery  f rom ALS effects  is due to  the  presence  of 
uncer ta in .  T h y m e c t o m y  po t en t i a t e s  t he  i m m u n o s u p -  free immunosuppres s ive  an)cibodies in t he  blood of 
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e x p e r i m e n t a l  an ima l s  b u t  t h e  dependence  of these  an t i -  
bodies  on t he  t h y m u s  has  no t  been  d e m o n s t r a t e d .  

W e  des igned  severa l  e x p e r i m e n t s  to  e luc ida te  f u r t h e r  
t h e  t h y m u s  dependence  of t h e  A L S  level  in  t h e  circu- 
l a t i ng  b lood of e x p e r i m e n t a l  animals .  

Materials and methods. Two m o n t h s  old, male,  h i g h l y  
i n b r e d  Ba lb /C  mice  were used t h r o u g h o u t  t h e  exper i -  
men t s .  An t imouse ,  r a b b i t  A L S  p r e p a r e d  as i n d i c a t e d  in 
t he  legends to  figures,  was t i t r a t e d  b y  l y m p h o a g g l u t i n a -  
t i on  m e t h o d  of AMos 5 and  b y  t h e  l y m p h o c y t o t o x i c  t e s t  
of DA~SSETK T h y m e c t o m y  of adu l t  mice  was pe r fo rmed  
accord ing  to  MILLER 7. I n  one group of t h y m e c t o m i z e d  
mice  we ins ta l l ed  i.p., one d a y  a f t e r  t h y m e c t o m y ,  a 
mi l l ipore  di f fus i9n c h a m b e r  (pore size 0.3 ~m) w i t h  whole  
isologous 10-days-old t h y m u s .  W e  d e t e r m i n e d  t he  t i t r e  
of c i rcu la t ing  free a n t i - l y m p h o c y t e  an t ibod ie s  (FALA) b y  
s amp l ing  t he  s e rum f rom a single mouse  a t  d i f fe ren t  t i m e  
in t e rva l s  a f te r  i n j ec t ion  of A L S  and  check ing  for  t h e  
presence  of l y m p h o a g g l u t i n a t i n g  a n d  l y m p h o c y t o t o x i c  
a c t i v i t y  b y  m e t h o d s  5 andK 

Results. A p r o f o u n d  and  p ro longed  l y m p h o p e n i a  is 
obse rved  in t h e  group of t h y m e c t o m i z e d  mice  as l a te  as 
96 h a f te r  t r e a t m e n t  w i t h  a single dose of 0.5 ml  of ALS  
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Fig. i. New Zealand rabbits were given i.v. twice, 14 days apart, 
washed 109 thymus cells of Balb/C mice, then bled 7 days after the 
last injection. ALS from blood of 5 rabbits was pooled, decomple- 
mented, liberated from hemoagglutinins and hemolysins against 
mouse erythrocytes by standard procedures. The figure shows the 
effects of the administration of 0.5 ml of ALS on the lymphocytes 
count in the peripheral blood of mice in various experimental condi- 
tions. Each point corresponds to the medium of 10 determinations. 

(Figure 1). The  recovery  of l y m p h o c y t e s  was lower t h a n  
t h a t  of leukocytes .  Contro ls  were pe r fo rmed  b y  s u b s t i t u t -  
ing A L S  w i t h  n o r m a l  r a b b i t  s e rum (NRS) a n d  isotonic  
sal ine for all  g roups  of e x p e r i m e n t a l  animals .  F igure  2 
shows t h a t ,  in  n o n t h y m e c t o m i z e d  a n d  in t h y m e c t o m i z e d  
mice  w i t h  r e c o n s t i t u t e d  t h y m u s ,  t he  decay  of t h e  lym-  
p h o a g g l u t i n a t i n g  a c t i v i t y  of t he  se rum is v e r y  fast.  
S imi lar  decay  was obse rved  also for l y m p h o c y t o t o x i c  
ac t iv i ty .  I n  t h y m e c t o m i z e d  mice  t h e  decay  is slow a n d  
even  a t  96 h t h e  F A L A  are sti l l  de tec tab le .  Af te r  a d m i n -  
i s t r a t ion  of N R S  or i sotonic  sal ine no  an t i s e ra  could be  
de tec ted ,  i n  e x p e r i m e n t s  in  wh ich  a n  empty ,  or an  
isologous spleen filled di f fus ion c h a m b e r  was ins ta l led,  
t h e  l y m p h o c y t e  coun t s  and  d e c a y  k ine t ics  of an t ibod ies  
were s imi la r  to  t he  va lues  found  in t h y m e c t o m i z e d  mice. 

Discussion. W e  h a v e  c lear ly  s h o w n  t h a t  t h e  r ecovery  
f rom l y m p h o p e n i a  i nduced  b y  ALS,  a n d  t h e  decay  of 
F A L A  are s t r i c t ly  t h y m u s  dependen t .  L y m p h o p e n i a  in  
A L S  t r e a t e d  a n d  t h y m e c t o m i z e d  mice  is associa ted  w i t h  
t he  h i g h  t i t r e  of FALA.  I n  ALS  t r e a t e d  t h y m e c t o m i z e d  
mice  t he  repa i r  of cell coun t s  occurs  a f te r  comple te  disap-  
p e a r a n c e  oi FALA.  I t  was sugges ted  t h a t  t h e  r epa i r  of 
immuno log i ca l  defici ts  in  A L S  t r e a t e d  an ima l s  is due to 
t h e  m i g r a t i o n  of cells f rom b o n e  m a r r o w  and  t h y m u s  s. 
Our  resul t s  ind ica te  t h a t  t he  repa i r  is caused  b y  a diffusible  
h u m o r a l  fac to r  of t he  t h y m u s .  The  a b s o r p t i o n  of F A L A  
b y  t he  r e c o n s t i t u t e d  t h y m u s  offers an  a l t e r n a t i v e  expla-  
n a t i o n  of t he  l y m p h o c y t e  c o u n t  repair .  However ,  t he  
i n a b i l i t y  of t he  spleen p u t  in to  t h e  d i f fus ion c h a m b e r  to  
b i n d  t he  an t ibod ie s  does n o t  seem to s u p p o r t  such  a n  
a l t e rna t ive .  The  dif fusible  fac to r  p r o b a b l y  s t imu la t e s  t he  
r ecove ry  of l eukocytes  wh ich  consume  the  c i rcu la t ing  
FALA.  I n  t h y m e c t o m i z e d  ALS  t r ea t ed  mice,  t he  n u m b e r  
of pe r iphe ra l  l eukocy tes  is too low to  cause  a n y  appre-  
c iable  F A L A  consumpt ion .  

Riassunto. Nel sangue  di  top i  t i m e c t o m i z z a t i  t r a t t a t i  
con A L S  u n  al to  e p r o l u n g a t o  l ivel lo di  F A L A  si accom- 
p a g n a  ad  u n a  l in fopenia  m e n t r e  nei  topi n o n - t i m e c t o m i z -  
za t i  il p r o n t o  r ip r i s t ino  dei va lo r i  Ieucoci ta r i  si a t t u a  in  
c o n c o m i t a n z a  al la  r a p i d a  s compar sa  dei F A L A  dal  siero. 
Viene  messo in ev idenza  che responsab i le  del r ip r i s t ino  
di  ques t i  e f fe t t i  del siero an t i l in foc i ta r io  6 u n  f a t t o re  
umora l e  diffusibi le  del t imo.  
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Fig. 2. Presence of free lymphoagglutinating antibodies in the sera of 
ALS treated mice. Each point corresponds to the medium of 10 deter- 
minations. 0.5 ml of ALS prepared as indicated above was given to 
experimental mice. O--O, Nonthymectomized mice; 0 - - - 0 ,  thym- 
ectomized mice with reconstituted thymus; A---A, thymectomized 
mice. 
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