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Influence of the treatment with immunosupressants on the endogenous spleen colony formation after 600 R whole body irradiation in mice 

Control CY ~ Immuran Cortisone 
Mean SD Mean SD Mean SD Mean SD 

B o d y  weigh t  20.3 2.7 15.6 1.2 16.0 1.8 18.1 2 .0  

Spleen we igh t  76.3 29.7 27.5 10.3 32.3 12.1 32.6 7.0 

N u m b e r  of spleen nodules  27.7 7,8 0 -3  b 2.1 1.9 1.5 10.0 4.7 

N u m b e r  of nuc lea t ed  m a r r o w  
cells pe r  f e m u r  • 10 ~ 6.0 3.5 0.2 0.1 0.7 0.4 2.1 1.2 

aCyclophosphamide.b Only extreme values are presented. One spleen in this group contained 6 nodules, which was not comparable with spleen 
nodule numbers of other mice in this group (see discussion). 

Results and discussion. T he  resu l t s  of t h i s  e x p e r i m e n t  
are g iven  in t h e  Table .  I m m u r a n  and  cyc l ophos phamide  
t r e a t m e n t  of s u b l e t h a l l y  i r r a d i a t e d  mice  resu l ted  in 
s ign i f i can t ly  more  severe  depress ion  of endogenous  
colony f o r m a t i o n  t h a n  did  cor t i sone  t r e a t m e n t .  Conform-  
ing to t he  n u m b e r  of spleen colonies, bone  m a r r o w  cellular-  
i ty  was  more  depressed  in i m m u r a n  and  cyc lophosphamide-  
groups  as c o m p a r e d  w i t h  cor t i sone  group.  Accord ing  to  
PETROV et  al. 7, who  s tud ied  m i t o s t a t i c  a n d  cy tos t a t i c  
effects of va r ious  i m m u n o s u p p r e s s a n t s ,  c y c l o p h o s p h a m i d e  
h a d  h igh  r ange  of select ive l y m p h o t o x i c  act ion,  whi le  
i m m u r a n  was devoid  of such  select ivi ty .  These  2 drugs,  
used in our  e x p e r i m e n t  in  doses g iv ing t he  same  spleen 
invo lu t ion ,  h a d  a lmos t  t h e  same effect  on  spleen colony 
fo rmat ion ,  a n d  bone  m a r r o w  ce l lu la r i ty  was even  signifi- 
c a n t l y  h ighe r  in  i m m u r a n - t r e a t e d  t h a n  in cyc lophospha-  
m i d e - t r e a t e d  mice. 

The  need  for these  drugs,  d i sp lay ing  s t rong  i m m u n o -  
suppress ive  a c t i v i t y  w i t h o u t  severe  depress ion  of t he  
hemopoies is ,  encouraged  us to  u n d e r t a k e  t h i s  s tudy .  I n  
choos ing  t he  doses of t he  drugs, we were  aware  of t he  
poss ib i l i ty  t h a t  t he  same spleen i n v o l u t i o n  p roduced  b y  
d i f fe ren t  i m m u n o s u p p r e s s a n t s  does n o t  necessar i ly  cause  
t he  same  depress ion  of a l lograf t  response.  Di f fe ren t  
m e c h a n i s m s  of ac t ion  seem to  be  involved .  Cor t i sone is, 

for example ,  expec t ed  to  suppress  m a i n l y  t h y m u s -  
dependan tS ,  . a n d  e y c l o p h o s p h a m i d e  n o n - t h y m u s - d e p e n -  
d a n t  9 areas  of t he  spleen. The  doses, g iv ing t he  same 
depress ion  of a l lograf t  response,  shou ld  be  appl ied  in 
f u r t h e r  c o m p a r a t i v e  s tudies .  

Zusammen/assung. Nachweis  eines H e m m e f f e k t e s  im-  
munosup re s s ive r  Mi t te l  (Cortison, Cyc lophosphamide  
u n d  I m m u r a n )  be t  M~Lusen n a c h  U V - B e s t r a h l u n g  auf  die 
h~tmopoetische R e g e n e r a t i o n  (Milzkolonien u n d  K n o c h e n -  
markze l len) .  
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A Quantitative Difference in the Immune  Response to Sheep Red Cells between Rat Strains 

I m p o r t a n t  q u a n t i t a t i v e  differences  in h u m o r a l  an t i :  
b o d y  p r o d u c t i o n  h a v e  been  obse rved  b e t w e e n  mouse  
s t ra ins  fol lowing s imi la r  an t igen ic  s t i m u l a t i o n  I, b u t  
n o t h i n g  of t he  sor t  has  as ye t  been  r epo r t ed  in t he  ra t .  
The  p r e sen t  s t u d y  was u n d e r t a k e n  to exp lo re  t h e  capac i t y  
for  h a e m o l y s i n  p r o d u c t i o n  in severa l  r a t  s t r a ins  u p o n  
chal lenge w i t h  sheep red  b lood  cells (SRBC).  

Materials and methods. Rats .  A d u l t  female  r a t s  used in 
th i s  s t u d y  (Agus, PVG/c ,  Okamoto ,  August ,  L o n g - E v a n s ,  
Sherman ,  BN, Gunn ,  Fischer ,  LOU,  OFA,  CD, W i s t a r  R) 
were o b t a i n e d  f rom t h e  sources  l i s ted  in Tab le  I. All  
an ima l s  h a d  been  housed  a n d  fed in  a s imi la r  fashion.  All  
r a t s  b u t  those  of t he  O F A  and  CD s t r a in s  were i nb red  
lines. L O U  ra t s  and  t he  fol lowing F1 h y b r i d s  : (August  • 
LOU),  (Okamoto  • LOU) and  (CD • LOU) were ra ised  a t  
th i s  l abo ra to ry .  H i s t o c o m p a t i b i l i t y  w i t h i n  t h e  L O U  
s t r a i n  h a d  been  assessed b y  skin  graf t ing.  

Ant igen .  Sheep e r y t h r o c y t e s  ( I n s t i t u t  Pas teur ,  Paris) ,  
were washed  3 t i m e s  in p h o s p h a t e  buf fe red  sal ine (pFi 7.2) 
a n d  m a d e  up  to  a 2% suspens ion  pr io r  to  in ject ion.  The  
an ima l s 'we re  i m m u n i z e d  b y  a single i.p. i n j ec t ion  of 0.5 ml  

of t h i s  suspension,  co r respond ing  to 2 • 108 e ry th rocy tes .  
six days  a f t e r  i m m u n i z a t i o n ,  b lood  was d r a w n  fronl  t he  
r e t ro -o rb i t a l  sinus.  

H a e m o l y s i n  t i t r a t ion .  Blood was al lowed t o  clot  a t  
room t e m p e r a t u r e  a n d  t h e  s e rum was cen t r i fuged  a f te r  
r e t r a c t i o n  of t he  clot.  Sera  were i n a c t i v a t e d  b y  h e a t i n g  to 
56 ~ for 60 min.  Sera  f rom n o n - i m m u n i z e d  ra t s  were used 
as controls .  A m i c r o t i t r a t i o n  a p p a r a t u s  was used (Micro- 
t i te r -Cooke Eng inee r i ng  Company) .  Serial  2-fold d i lu t ions  
of se rum w i t h  0 .9% NaC1 were p r e p a r e d  in t i t r a t i o n  
pla tes ,  t he  in i t ia l  d i lu t ion  be ing  1 : 2. 

To 0.05 ml  of d i lu ted  s e rum was added  0.025 ml  of a 
2.5% suspens ion  of Washed SRBC.  The  p la t e s  were 
i n c u b a t e d  a t  37~ for 30 min,  a f te r  wh ich  0.025 m l . o f  
1 :10 d i lu ted  guinea-p ig  s e rum was added,  followed b y  
a n o t h e r  pe r iod  of i n c u b a t i o n  a t  37 ~ for 1 h. 

1 W. F. ~BARTH, C. L. McLAvGHLIN and J. L. FAHEY, J.  Immun .  95, 
781 (1965). 



15.3. 1973 Specialia 337 

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 


