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a) summary of the work accomplished during the period of the report 

We have continued our study of the prevention of the secon- 
dary syndrome by the use of immunosuppressive drugs 7 these drugs have 
been chosen for in vitro and in vivo tests as described in our previouc 
report. The drugs were used a) to attempt to reduce the immune reacti- 
vity of allogeneic ckll- to restore irradiated recipTents ? 

b) conjointly with the administration of histocompatibility antigens 
from the recipient . n the form of cells or of cellular extracts 
in order to induce a specif ic‘ toletance in the immunolof ically cornpeter, 
cells of the donor with regard to the recipient. The schedule of drug 
administration was chosen so that the scheme could be later transferred 
for clinical trials in man t one-sixth of the LD 5 0  (based on toxicity 
tests over six days) were given for 6 days. The results of these tests 
were negative. The drugs used azathioprine, mytomicin 2, actinomycin D, 
did not reducedin any detectable way, the graft versus host reaction 
which followed the administration of cells from donors that had been 
treated in this way when given to irradiated recipients. 

8 t rpi n[ 

We have also tried to~treat the graft versus host reaction 
by giving to the allogeneic chimera innnunosuppressive drugs. 

Positive results have been obtained in mice and in monkeys. We have 
applied this method to treating human beings 7 these patients were 
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suffering’from acute .ieukaemia and were eiven a total body dose of 
irradiation of 800 rads, and this was followed by injection of 3-6 x 
10” nucleated cells that were aspirated from bone marrow of allogeneic 
donors, chosen for their compatibility with the patients in relation 
to their AB0 and HLA antigens 7 these chimeric patients were then 
either left without any immunosuppressive therapy or treated with 
amylmethotrexate given early in a dose of 1-3 mq/kq or by cyclophos- 
phamide given later in doses of 10 mg/kg, or by a combination of these 
two drugs, or by horse-anti-human-anti-lymphocyte antisera. The results 
of these forms of therapy are shown in Table 1. The total number of 
results are too small to allow firm conclusions to be drawn, but it 
seems that no spectacular . .  impr.ovement was .- seen - ,  i n  the’patients who had 
received these treatments, c0mpare.d to those that were left untreated. 
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TdBLE 1 

ATTEMPTS TO CONTROL THE SECONDARY SYNDROME AFTER BONE MARROW GRAFTINC 
-̂- -. 
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We questioned wktherthis failure was due to the ineffec 
tiveness of the immunosuppressive drugs 7 this would have been surpri 
sing, or was it due to processes which were opposed to the action ef 
these treatments. The addnistrntion of immur.osuppressive drugs to a 

hematopoietic chimera could have a number of possible consequences. 
A non-specific depression of the graft versus h9st or host versus 
graft imiune reactions could be obtained, or there could be the induc 
tion of a specific tolerance by the graft to the recipient antigens 

v - - -  --~, it is in contact at the time of hing treated by the immunosup- 
pressive c!:.ug : or there could bs a breakdown of tolerance which was 

b e i n g  estsblished by the graft vis-a-vis the recipient. 
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We have cried to study this last hypothesis in animals. 
We have examined whether it is possible to break down,by the use of 
cytostatic drugs, a specific immune tolerance established in the rat 
for sheep red cells that had been given during their immunological 
immaturity. The inicial results in these experiments are shown in 
Table I1 ; it can be see that the hypothesis I s  not contradictory 
to these results :/antimitotic drugs, corticosteroids, and apti- 
lymphocytic antisera that had been used for the treatment of the 
secondary syndrome of allogeneic hematochimeras &re able to break 
an immune tolerance. 

-.-. -..----- 

TABLE I1 

TIIE B R E W O W N  OF IMMUNE TOLERANCE TO SHEEP RED CELLS IN THE R h T  - 

! ! ! 
I BY ANTIMITOTIC !BY A NON SPSCIFIC !BY OTHER FORMS OF ! 
! DRUGS ! ADJUVANT I IMMUNOSUPPRESSION 

! I +  I ! I ! 
!Cyclophosphamide ! 4/14 ! B.C.G. ! 0/12 I Irradiation I .  19/20 
1 ! ! ! ! ! '6-Mercaptopurine ! s i 1 0  Freund's! 018 Antimrat anti- I 
! 1 I ! lymphocyte 1 3 j 5  
I 
!Methotrexate ! 8 j 1 3  ! ! ! antiserum ! 

! 
! I ? 
? ! ! ! ! 
! ! ! ! ! ! 

adjuvant, 

1/17 ' ! ! Cortisone 

f I?umber of animals, following immunisation with sheep red cells, 
have a serum heterohaemagglutinin titre greater than l/.?C./number 
of animsls treated. 

b) No particular difficulties. 

c )  Our clinical experience has shown us that in man the secondary 
syndrome of the reaction of graft versus host caused by allogeneic bo: 
 marrow^ given to irradiated subjects can be systematically considered 

/-~ .. . .  - ~ __ 

i-o be of two main types. There i s  an acute spdrome of e a r l y  onset 
- __c - -- -- - 
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in which it seems that the proliferation of the immuno-corpetent graf 
cells play an essential role in the pathophysi 
On the other hand, there is a chronic syndrome of slow onset where ti? 
w g m o m p e t e n t  systems Of the host and of the graft are 
depressed by mechanims, which we have described in nice. The essentia 
feature 3 the patho-physiology of this chronic syndrome is a non-spe, 
fic immune insufficiencydThe acute syndrome seems to be able to be 
avoided by a better selection of the donor in relation to the recipie: 
takin9 into account the ABO and HLA antigens, these have to >e deter- 
mined with considerable care a t  the time of grafting. On the other ha! 
the chronic secondary syndrome seems to be almost inevitable. It does 
seem to be able to be treated by immunosuppressive drugs and we are 
turningjour attent'l6h-tywaras =tempts to- to reeiore the im 
zmpetence of the allogeneic hematopoietic chimera 2uring this period 
oqchronic secondary syndrome - that is to say, in a state 02 non-spec 
fic immune insufficiency. 
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We have now commenced an experiment trying to stud:? the - 
different possibilities of restoring -.-~v______. immune capacity. Ths  basic desigr 
of the experiment is as follows. (FI(CBA x C 5 7 B r )  (H-2" x H-2") mice 

7 were irradiated with 1000 rads and, on the same day, given 2 x 13 b a r  
marrow cells from F1 (DBn/2 x C57B1/6) (H-2 x H-2 ) mice. In this 
particular combination, the mwtality that is reJ.ated to chrcnic secor 
dary syndrome does not commence until the twentieth ?ay a f t e r  ixradiz- 
tion. 

d b 

On the fifteenth day after irradiation the animals arc eith 
left without treatment, or treated with one of the followfnf nethc" 
1 )  a further injection of bone marrow cells from the Conoz rtrain, tY.e 
animals were given 3 .  x lo7 bone marrow cells (DBA/2 x C 5 7 E t  ,! 6 )  
intravenously 7 2 )  e heterotype graft of a thyn,us isogeneic with the 
donor : the animals were given during the same time, by an jntrapcri- 
toneal inoculation, using a trocar, 3 - 5 thym7Scs c'~):: intc rrr.31'. 

fragments from (DBA/2 x C57Bt/6) donors aged between 4-10 S ~ y r  old 7 

3 )  a thymus graft allogeneic to both donor and recipient : t k s c  

animals were treated similarly to 
d were Balb/c (H-2  ) mice of the same age : 4) injec'-!.m of an Rh'A 

extract from immunologically competent cells of the donor, 

the preceding grol:? W t  the donors 
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I n  t h i s  experimcnt s p l e e n  cells  from a d u l t  (DBq/2  x C57Tt/ 
c'onor mice were used. The RNA was e x t r a c t e d  from t h e  cel ls  using t l  
Schc-rrer and Darnel1 method (B.B.R.C., 1962, 7, 4 € 6 ) ,  t h e  f r a c t i o n  
e x t r a c t e d  a t  65OC was used i n  t h e s e  experiments .  Each chimera was 

i n j e c t e d  w i t h  lmg of the e x t r a c t .  T h i s  was e i t h e r  given by i n t r a p e r i -  
t o n r a l  i n j e c t i o n  o r  i n t o  the t h o r a c i c  d u c t .  The effectiveness of t h e  
r e s t o r a t i o n  of i m u n i t y  a f forded  by t h i s  RNA was observed i n  the 

i-a!.lowing manner. The t r e a t e d  chimeras were given  one of t h e  followinc 

( ! X L / 2  x C57B1/6), or 1 0  spen ic  cells  from (DM/2 x C57B1/6) which 
? z 6  been incubated for one hour a t  3 7 V  i n  t i s s u e  c u l t u r e  medium 199 
:lFth lmg of RNA e x t r a c t e d  from sp leens  of isogeneic m i c e  of (DBA/Z x 

C57B1/6), from whom t h e s p k e n  had been  removed f o u r  days a f t e r  t h e i r  
irc,-;!iilisation by 5 1.0 sheep r e d  cells .  

i n j e c t i o n s  of cells  i n t r a p e r i t o n e a l l y ,  e i t h e r  1 0  5 splenic cells from 
5 

e 

The animals  had been t r e a t e d  this way and those t h a t  had 
k e n  left w i t h o u t  t rea tment  were then submit ted t o  a fur*her  group of 
'ios-ts : 1 )  a tes t  of the i r  l e n g t h  of s u r v i v a l  : 2 )  a d e t a i l e d  s tudy  
c?f t h e  Rain fozms of immune r e a c t i o n  aga ins t  sheep red  cells, observa- 
i i n i i s  of the immune r e a c t i o n  a g a i n s t  s k i n  g r a f t s  of donor type (DBA/2 

x 25751/6) and a l l o g e n e i c  i n  r e l a t i o n  t o  the recipients and t o  t h e  
d donors Balb/c (H-2 ) : s tudy  of delayed h y p e r s e n s i t i v i t y  r eac t ions  

o:cta:ned by the i n j e c t i o n  of t h r e e  t y p e s  of an t igens  i n t o  t h e  footpads 
,:3n6..Fc?.e, mumps a n t i g e n s  and BCG. Th i s  scheme of experiments has  a l read  
,:~.:.i?c.nced b u t  the work is i n s u f f i c i e n t l y  advanced t o  enable  us t o  rap: 
the r e s u l t s  a t  t h i s  s t a g e .  We w i l l  be dasc r ib inq  these r e s u l t s  i n  our 
n ? - t  report. 

9.) D u r i n g  t h i s  pe r iod ,  Professor  MATHE and AMIEL p a r t i c i p a t e d  i n  t h e  
Confczcnce on "La Greffe de Moelle O s s e u s e  e t  l a  Physioloqie  des t i s s c  
h?net.opo3tiques8' organised i n  P a r i s ,  azd i n  t h e  Conference on 
I -  ' .$ tocompatibi l i ty  t e s t i n g  1967" o rgan i sed  i n  Tor ino .  


