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Lethal ly  i r r ad ia t ed  DBA/1 o r  (C57BL • DBA/1)F1 mice  were  injected s imul taneous ly  with 
therapeut ica l ly  effect ive doses  of isologous bone m a r r o w  ce l l s  and syngeneic lymphocytes  
f r o m  intact  m ice  (control) o r  f r o m  an imals  surv iv ing  di f ferent  lengths of t ime  a f t e r  sub-  
lethal  i r radi t ion,  In the control  the p r e s e n c e  of lymphocytes  in the mixed g ra f t  did not 
af fec t  the su rv iva l  r a t e  of the rec ip ien ts .  Lymphocytes  f r o m  mice  surviving 6-12 months 
a f t e r  i r rad ia t ion  in a dose of 600-700 R blocked the therapeut ic  effect  of bone m a r r o w  (the 
kil l ing effect).  The intensity of the ki l l ing effect  depended on the number  of lymphocytes  
t r ansp lan ted  and the n u m b e r  of bone m a r r o w  ce l l s  in the graf t .  No kill ing effect  was found 
if mice  surviv ing  1 month a f t e r  i r rad ia t ion  were  used as  donors  of the lymphocytes .  The 
r e su l t s  a r e  r e g a r d e d  as  evidence of au tosens i t iza t ion  of the an imal  in the late  s tages  a f t e r  
i r rad ia t ion .  
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Af te r  t ransp lan ta t ion  of the t i s sues  of an imals  surv iv ing  a f t e r  i r rad ia t ion  into syngeneic  rec ip ien ts  r e -  
jec t ion  of skin g ra f t s  [11] o r  the development  of a d i s ea se  s i m i l a r  to secondary  d i s ea se  in the rec ip ien ts  [3, 4] 
a r e  observed ,  i .e. ,  the c h a r a c t e r i s t i c  phenomena of t i s sue  incompatibi l i ty.  On the bas i s  of t hese  findings it 
has  been sugges ted  that  the cei ls  of the i r r ad ia ted  o rgan i sm loose some  of the i r  abil i ty to  behave as  syngeneic  
with r e s p e c t  to t i s sues  of the s a m e  genotype. In the invest igat ion desc r ibed  below the au toaggress ive  p r o p e r -  
t ies  of lymphocytes  of mice  surv iv ing  a long t i m e  a f t e r  i r rad ia t ion  were  studied on the bas i s  of the i r  abil i ty 
to block the therapeut ic  action of isologous bone m a r r o w ,  t ransplan ted  into lethally i r r ad ia ted  rec ip ien ts  (the 
so -ca l l ed  kil l ing effect  [12], p r e sen t  in nonsyngeneic sys t ems) .  

E X P E R I M E N T A L  M E T H O D  

Mice of s t r a in s  DBAA (H-2q) and BALB/c  (H-2 d) f r o m  the Rappolovo n u r s e r y  were  used. The an imals  
w e r e  i r r ad ia t ed  on the RUM-17 appara tus  at  a dose  r a t e  of 60-100 R / m i n  (0.5 m m  C u + l  m m  A1, 200 kV, 15 
mA). A t r a n s p a r e n t  p las t ic  conta iner  with 10 mice  was placed 50 cm f r o m  the anode on a paraf f in  s c a t t e r e r .  
Bone m a r r o w  fo r  t ransplanta t ion  was obtained f r o m  intact  an imals .  The cel ls  w e r e  flushed out of the f e m o r a  
with balanced sa l t  solution [7], containing antibiot ics.  The donors of lymphocytes  w e r e  mice  which had s u r -  
v ived 1, 6, 8, o r  12 months a f t e r  whole-body sublethal  i r radia t ion ,  and also intact  an imals .  The t i s sue  of the 
super f ic ia l  lymph nodes was minced and rubbed through a nylon s ieve  by means  of a sma l l  b r i s t l e  brush,  the 
use  of which enabled a smal l  num be r  of undamaged cel ls  to be obtained. The cel l  suspens ions  w e r e  washed 
by centr i fugat ion (200g, 10 min) and resuspended .  The number  of nucleated cel ls  and the f rac t ion  of cel ls  
p e r m e a b l e  for  the dye (0.02% erythros in) ,  which were  regarded  as damaged,  w e r e  counted. The damaged  ce l l s  
counted fo r  10-157o in thebone  m a r r o w  suspens ion  and 30-4070 of the lymphocytes .  Suspensions f r o m  the 
organs  of the i r rad ia ted  an imals  contained a l together  fewer  cei ls ,  but the f rac t ion  of damaged cel ls  was the 
s a m e  as in the control .  The resul t ing  suspens ions  were  mixed in the n e c e s s a r y  propor t ions  and injected 
in t ravenous ly  into the mice  24 h a f t e r  i r radia t ion .  The number  of rec ip ients  in each group va r i ed  f rom 15 
to 30. To p reven t  ea r ly  death of the rec ip ien ts  they were  given 0.4 mg kanamycin  by in t raper i tonea l  injection 
daily fo r  the f i r s t  5 days  of the exper iments .  The cl inical  s t a te  and surviva l  r a t e  of the rec ip ien ts  were  
studied during 2-3 months a f t e r  t ransplanta t ion.  
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Fig. 1. Effect of lymph node cells  (LNC) of i r radia ted  and unirradiated mLce on s u r -  
vival of lethally i r radia ted  syngeneic recipients  protected by isologous bone marrow 
cells  (BMC). A, B, C, and D) Transplantat ion into DBA/1 mice;  E) into F 1 mice. A) 
Allogeneic o r  syngeneic LNC of intact animals:  1) 106 BALB LNC + 0.5 x 106 BMC; 
2) 10 ~ BALB LNC +10  s BMC; 3) 10 s DBA/1 L N C +  0.5 •  s BMC. B, C, D) LNC of 
syngeneie mice surviving af ter  i r radiat ion with 650-700 R, B) Six months: 1) l0  s 
LMC + 0,25 • 10 ~ BMC; 2) 3 x 10 ~ LNC +10 p BMC; 3) 10 s LNC + l0  s BMC; 4) 105 BMC; 
1 month: 5) 3.5 •  s LNC + 1 0  s BMC; C) 6 months: 1) 6 x106 LNC +0.75 • BMC; 
2) 106 LNC + 0.75 • 10 s BMC; 3) 3.5 • l0  s intact LNC + 0.75 • 10 s BMC; D) 12 months: 
1) 6 • l0 p LNC + 0.75 x l0  s BMC; 2) 106 LNC + 0.75 • 10 ~ BMC; 3) 106 LNC + 10 s BMC; 
4) 0.75 • 10 s BMC. E.. 1) l0  s BMC + l0  s LNC of syngeneic mice  surviving 8 months 
af ter  i r radiat ion;  2) l0  s BMC. Abscissa ,  days af ter  irradiat ion;  ordinate, survival  
rate of recipients (in % of initial number). 

E X P E R I M E N T A L  R E S U L T S  

Data on the survival  ra te  of the mice  in the 10 experimental  groups and in some of the control  exper i -  
ments a re  given in Fig. 1. The dose of i r radia t ion causing death of 100% of the animals in the course  of 30 
days was 750 R fo r  DBA/1 mice and 800 R for  F 1 hybrids.  An increase  in the survival  ra te  of the i r radiated 
animals was observed af ter  t ransplantat ion of 105 isologous bone mar row cells  (Fig. 1B), but this dose of cells 
gave a therapeutic effect only in some experiments .  Transplantat ion of (0.5-1.0) x 10 s bone mar row cells gave 
a reproducible  therapeutic effect (Fig. 1D, E). The addition of twice or  4-5 t imes the number of lymph node 
cells  of syngeneic uni r radia ted  donors to a suspension of bone marrow cells (Fig. 1A, C) did not affect the 
viability o f t h e  recipients .  If the lymph node cells were transplanted f rom donors incompatible for  the H-2 
complex (BALB/c mice) the outcome of the exper iment  was determined by the number of bone mar row cells  
in the mixed graft .  If t ransplanted in a suboptimal number the i r  therapeutic effect was completely blocked. 
If the dose of bone mar row was optimal, a considerable  proport ion of the recipients did not die in the course  
of 3 months (Fig. 1A). Consequently, t ransplantat ion of (0.5-1.0) • 106 isologous bone mar row cells  provided 
a background against which the killing effect could be induced only by lymphocytes with a sufficiently high level 
of aggress iveness .  

Lymphocytes  of DBA/1 mice  surviving 6 months af ter  i r radiat ion in a dose of 650-700 R gave the s t rong-  
est killing effect  (Fig. 1B, C). The resul ts  indicate that the survival ra te  of the recipients was determined 
both by the number  of t ransplanted [ymphocytes and by the dose of bone marrow cells.  The aggress iveness  
of the immunoeompetent  cells  in a syngeneic sys tem,  just as an allogeneic system,  can evidently be blocked 
to some extent by intact bone mar row cells.  
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After  t ransplan ta t ion  of lymph node cel ls  f r o m  m i c e  surviving 12 months a f t e r  i r rad ia t ion  (650 R) the 
kil l ing effect  was somewhat  weake r  (Fig. 1D). In one exper imen t  (Fig. 1D, 3) the cl inical  s ta te  of the r ec ip i -  
ents began to worsen  only in the fourth week a f t e r  t ransplanta t ion .  The mice  s t a r t ed  to loose weight  rapidly,  
they developed de rmat i t i s ,  the i r  ha i r  fel l  out, and s o m e  of them developed gas t ro in tes t ina l  d i s o r d e r s .  On the 
whole, the p ic tu re  co r r e sponded  to that  of the isologous va r i an t  of secondary  d i s ea se  [1, 6]. 

Lymph node cei ls  f r o m  DBA/1 mice  i r r ad ia ted  with 650 R 1 month before  t ransplanta t ion  did not cause  
a kil l ing effect  (Fig. 1B). 

In the exper imen t s  on F 1 hybr ids  lymph node cei ls  f r o m  animals  surviving 8 months a f t e r  i r rad ia t ion  
in a dose of 600 R induced a cons iderab le  kill ing effect  (Fig. 1E). 

The r e su l t s  thus indicate  that  mouse  lymphocytes  in the late  s t ages  a f t e r  i r rad ia t ion  acqui re  a g g r e s -  
s iveness  toward syngeneie  r ec ip ien t s  that  is no rma l ly  not c h a r a c t e r i s t i c  of them. This  p rope r ty  a r i s e s  a f t e r  
the an imals  have r e c o v e r e d  f r o m  radia t ion  s ickness  and can be r ega rded  as a late  consequence of i r radia t ion.  

In p rev ious  exper iments  on this theme [3, 4] spleen ce l l s  we re  t ransplan ted  f r o m  i r rad ia ted  animals .  
Under these  c i r c u m s t a n c e s  s t em cel ls  and immunocompeten t  ce l l s  were  t ransp lan ted  f r o m  donor to rec ip ient  
and the reduced  viabi l i ty  of the rec ip ien ts  could be explained by imperfec t ion  of the f o r m e r  o r  a g g r e s s i v e n e s s  
of the la t ter .  The exper imenta l  model  used in the p r e sen t  invest igat ion was f r ee  f r o m  this indeterminacy.  

A g g r e s s i v e n e s s  of lymphocytes  on t ransplan ta t ion  can be explained e i ther  by incompatibi l i ty  of donor 
and rec ip ien t  o r  by the s t a te  of the donor ' s  autosensi t izat ion.  Exper iments  in which lymphoeytes  of BALB/c  
mice  w e r e  used showed that  in the model s y s t e m  desc r ibed  above the act ion of knowingly fore ign immuno-  
competen t  ce l l s  was blocked by intact  bone m a r r o w  cel ls .  Nonsyngeneity of donors  and rec ip ien ts  cam~ot 
t h e r e f o r e  be r ega rded  as the bas i s  of a g g r e s s i v e n e s s  of the lymphocytes  of i r r ad ia ted  mice .  

The re  a r e  s e v e r a l  cons idera t ions  which sugges t  that the cause  of the a g g r e s s i v e n e s s  may be au tosens i -  
t iza t ion of the donors .  Autosensi t iza t ion  is nowadays regarded  as a shift  in immunologic  homeos ta s i s  during 
which the r egu la to ry  s u p p r e s s o r  m e c h a n i s m s  a r e  weakened, and as a r e su l t  t he re  is act ivat ion of auto immune 
p r o c e s s e s  [9]. It has  been shown that  i r r ad ia t ion  may  be a f ac to r  abolishing to l e rance  [8], that  the medium 
of the i r r ad ia t ed  o r g a n i s m  favors  the ma te r i a l i za t ion  of the autoimmune potential ,  and that  the l a t t e r  can be 
adoptively t r a n s f e r r e d  to a syngeneic  rec ip ien t  [10]. Autoimmune shifts  a r e  cha r ac t e r i s t i c  of i r r ad ia t ed  
an imals  and have been desc r ibed  by many worke r s  [2, 3, 5]. It can accordingly be postulated that  the a g g r e s s -  
iveness  found in lymphocytes  is e s sen t i a l ly  au toaggres s ivenes s ,  ref lect ing the s ta te  of autosensi t iza t ion of the 
body in the la te  s tages  a f t e r  i r rad ia t ion .  
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