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Response of mice to a test skin graft given at different intervals after pretreatment with viable spleen cells 

Interval Fate of test skin grafts (No./total) after stated cell dose 
(days) 

(H-1 + H-3) H-2 (antigen 2 only) 

5 × 10 TM 8 X 10 8b 5 x 10 TM 8 X 10 8b 

FSR SSR Toler- FSR SSR FSR SSR 
anee c 

Toler- FSR SSR 
auce  o 

3 - - 80115 7/15 Oil5 - 
(15-20.3-27) e 

4 515 o15 - - - 215 
(12-14.4-16), (15-i.5.5-16) • 

10 616 016 - - - 015 
(12-13.8-15). 

40 0/6 6/6 - - - 016 
(9-9.2-10) e 

3/5 
(11-11.3-12) 

s/5 
(8-9.0-10), 

6~ 
(lo-lo.8-12). 

0/15 0/is 15/15 
(8-8.8-10). 

FSR, first set rejection; SSR, second set rejection; ~, 5 x 107 i.p.; b 1.108 i.v. + 7.10 s i.p.; c graft rejection time at least 30 days; d permanent 
survival in 3 of these; e minimum, average and maximum rejection time. 

did no t  affect  t he  skin graf ts  m a d e  af ter  4 or  10 days  and 
accelerated re jec t ion  of on ly  those  made  af ter  40 days.  

The  dose of 8 × 10 s spleen cells induced second-set  
re jec t ion  of all H-2  incompat ib le  graf ts  ( t ransplanted  af ter  
3 days) and of none of t he  (H-1 + H-3) incompat ib le  
graf ts  where  3 were  even p e r m a n e n t l y  to le ra ted  (Table). 

F r o m  these resul ts  i t  m a y  be concluded t h a t  in spi te  of 
a comparab le  f irs t  set  g ra f t  re jec t ion  t i m e  t h e y  induce,  
t he  H-2  and  non-H-2  an t igens  m a y  t u r n  ou t  to  be  
qua l i t a t i ve ly  d i f ferent  when  tes ted  b y  means  of skin 
graf t ing  a f te r  ant igenic  p r e t r e a t m e n t  w i th  v iable  spleen 
cells. Similar  cell  doses can  induce  sensi t izat ion when  a 
single H-2  an t igen  is involved,  whereas  prolonged sur- 
v iva l  o r  to lerance  m a y  resul t  in a weak  non-H-2  sys tem.  

Zusaramen]assung. Gezeigt  wird, dass , schwache~ 
His tokompat ib i l i tAtsan t igene  weniger  sensibflisieren als 
,starke,~, auch  wenn  be ide  eine q u a n t i t a t i v  ghnl iche 
Transp lan ta t ionsbar r i e re  darstel len.  Auf  qua l i t a t i ve  Un-  
terschiede zwischen diesen Ant igenen  nach  Vorbehand lung  
des Rez ip ien ten  m i t  l ebenden  Milzzellen yon  Miiusen 
wird hingewiesen.  
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O n  t h e  A n t l r n u t a f t e n i c  E f f e c t  o f  S p e r m i n e  

I t  has  been  repor ted  I t h a t  the  inclusion of the  a t iphat ic  
t e t ramine ,  spermine,  a t  a non- inh ib i to ry  concen t ra t ion  
(150/~g/ml) in t he  m e d i u m  signif icant ly  decreases spon-  
taneous  m u t a t i o n  to  s t r ep tomyc in  res is tance in Escherichia 
eoli and Staphylococcus aureus, and  decreases spontaneous  
revers ion of a t ryp tophane - requ i r ing  s t ra in  of  E. coli. The  
an t imu tagen ic  effect  to  s t r ep tomyc in  res is tance in E. coli 
is c la imed to be even  more  appa ren t  on induced m u t a t i o n  
when  spermine is present  e i ther  dur ing t r e a t m e n t  w i th  
caffeine x, or  dur ing g rowth  pr ior  to UV- i r rad ia t ionL  
Subsequent ly ,  the  same workers  = h a v e  demons t r a t ed  a 
s imilar  an t imutagen ic  effect  on m u t a t i o n  to  s t r ep tomyc in  
resis tance when spermine  is p resent  dur ing  g rowth  of 
Yanofsky ' s  m u t a t o r  gene-conta in ing  s t ra in  of E. colt, and 
dur ing t r e a t m e n t  of a wild t y p e  s t ra in  of E. coli B with  
2-aminopurine.  

Observat ions  t h a t  spermine  reacts  w i t h  DI~A s, and  
pro tec t s  D N A  agains t  breakage  b y  h y d r o d y n a m i c  shearL 
suggest  t h a t  t he  b inding of spermine to  D N A  could be  
i nvo lved  in t h e  an t imutagen ic  effect.  T h e  p resen t  pape r  
repor t s  p re l iminary  exper iments  designed to  de tec t  an  

an t imutagen ic  effect of spermine on spontaneous  rever-  
sion of nucleic acid base analogue- induced and acr idine 
induced r I I  m u t a n t s  of E. cotiphage T4:  no an t imutagen ic  
effect  of spermine is apparen t ,  

The  m u t a n t s  used were  N t l ,  which  is 5-bromouraci l  
induced 6, occurs a t  a 5-bromouraei l  ' ho t  spot ' ,  and  is 
rever t ib le  b y  5-bromodeoxyur id ine  b u t  no t  b y  prof lav ine  
o r  5-aminoacridineS;  and FC47, which  is prof lavine-  
induced,  and  rever t ib le  by  prof lavine,  b u t  n o t  b y  base- 
analogue t y p e  mu tagensL  
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The effect of spermine on the spontaneous reversion of a base-analogue induced (Nil)  and an acridine induced (FC47) r l l  mutant  of the 
Escherichia coliphage T4 

N l l  

Spermine concentration 

Lysates 

Lysates prepared from an initial average phage titre of 3.61ml 

- 250 flgjml 

Cl C2 C3 C4 Average S1 $2 
of C1, C2, 
C3, C4 

$3 $4 Average of 
S1, $2, $3, $4 

Terminal phage titre x 10XO/ml 1.26 

Reversion index x 10 -e 0.08 
1,45 10.0 14.9 6.9 1.48 4.8 14.4 5.35 6.5 

0.09 0.02 0.13 0.08 0.i6 0.07 0.16 0.19 0.14 

FC47 

Spermine concentration 

Lysates 

Lysates prepared from an initial average phage titre of 2.5[ml 

- 250/xglml 

C1 C2 C3 C4 Average S1 $2 
of CI, C2, 
C3, C4 

$3 $4 Average of 
S1, $2, $3, $4 

Terminal phage titre x 10n/ml 1.85 3,6 2.5 3.2 2.77 5.6 4.4 2.2 1.74 3.48 

Reversion index × 10 -e for 0.55 0.66 0.52 0.53 0.56 0.26 0.40 0.62 0.53 0.54 
normal wild type plaques 
Reversion index x 10 -e for 0.51 0,21 0,15 0.27 0,29 0.13 0.13 0,22 0,38 0.22 
flay plaques 

Overall reversion index x 10 -6 1.06 0.87 0.67 0.80 0.85 0.39 0.53 0.84 0,91 0.67 

E. coli B B  was  g r o w n  in g lucose-sa l t s  (Mg) m e d i u m  t o  
ca, 2 × 10 s cel ls /ml  a n d  in fec ted  w i t h  a low m u l t i p l i c i t y  
of t he  m u t a n t  ' p h a g e  to  r e d u c e  t h e  c h a n c e  of i n t r o d u c i n g  
r e v e r t a n t s  a l r e a d y  p r e s e n t  in  t h e  m u t a n t  s tock.  Lys is  was  
al lowed to  p roceed  o v e r n i g h t ;  s ince t h e  r eve r s ion  i n d e x  
in such  e x p e r i m e n t s  is s u b j e c t  to  la rge  f l u c t u a t i o n s  due  
to c lonal  g r o w t h  of r e v e r t a n t s ,  4 s e p a r a t e  lysa tes  were  
p r e p a r e d  for  e ach  e s t i m a t i o n .  ' P h a g e  t i t r e s  in  t h e  lysa tes  
Were d e t e r m i n e d  on  E. cell B; E. coli K ( lysogenic  for  2 
p rophage)  was  used  as  t h e  se lec t ive  s t r a i n  for  t h e  d e t e c t i o n  
of r e v e r t a n t s .  T h e  f r e q u e n c y  of  r e v e r t a n t s  is exp res sed  as  

8 t he  r eve r s ion  i n d e x  , t h a t  is, t h e  p r o p o r t i o n  of w i l d t y p e  
Par t ic les  p r e s e n t  in  t h e  lysa te .  

The  T a b l e  i l l u s t r a t e s  t he  r e su l t s  o b t a i n e d  for  these  
m u t a n t s  in  t h e  absence  a n d  p resence  (250 p g / m l ) o f  sper-  
mine.  No s ign i f i can t  ef fec t  of s p e r m i n e  is d i sce rn ib le  on  
the  t e r m i n a l  t i t r e  of t h e  lysa tes  or on  t h e  s p o n t a n e o u s  
revers ion  of e i t he r  m u t a n t .  T h e  2 m u t a n t s  chosen  for  
Study are  r e p r e s e n t a t i v e  of t he  2 m a j o r  classes of s imple  
! rever t ible ,  b y  def in i t ion)  m u t a t i o n a l  c h a n g e s  wh ich  occur  
m ' p h a g e  D N A  9, t h e  b a s e - a n a l o g u e  t y p e  t r a n s i t i o n a l  

c h a n g e  a n d  t h e  ac r id ine  t y p e  f r a m e - s h i f t  change ,  a n d  
s p e r m i n e  would  a p p e a r  to  offer  no  p r o t e c t i o n  a g a i n s t  
s p o n t a n e o u s  r eve r s ion  of such  changes  in ' p h a g e  x°. 

Rdsum& L a  s p e r m i n e  n ' o f f r e  a u c u n e  p r o t e c t i o n  c o n t r e  
la  r6vers ion  des m u t a n t s  de r I I  chez  Escherichia coliphage 
7"4, q u o i q u ' o n  a i r  c o n s t a t 6  qu ' e l l e  a n t i m u t a g 4 n i q u e  chez  
E. coll. 
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T h y m i d i n e  T e r a t o g e n e s i s  and MutaRenes is  in 
Drosophila melanogaster 

K&PLAN and SISKEN x and STROMNAES ~ reported on 
the  m u t a g e n i c  ef fec t  of S l iT  ( t r i t i a t e d  t h y m i d i n e )  m i x e d  
in t h e  l a r v a l  m e d i u m  a n d  fed to  Drosophila l a rvae ,  
e i ther  for  a p a r t  or  ful l  p e r i o d  of t h e  l a r v a l  life. KAPLAN 
et  al.z,* r e p o r t e d  t h a t  t h e  recess ive  l e tha l s  i n d u c e d  b y  
l i T  show a n o n - r a n d o m  d i s t r i b u t i o n .  T h e  n o n - r a n d o m  

d i s t r ibu t ion  was  cons ide red  to  ref lec t  t h e  v a r y i n g  fre- 
quency  w i t h  w h i c h  t h y m i d i n e  ba se  occurs  a long  t h e  l e n g t h  
of the  Drosophila X - c h r o m o s o m e .  

To w h a t  e x t e n t  t h e  recess ive  l e tha l s  scored  are  due  to  
t h e  r a d i a t i o n  d a m a g e  caused  b y  t h e  fl pa r t i c les  e m i t t e d  
f rom SH, is n o t  clear.  PERSON a n d  L E w i s  s sugges t  t h a t ,  
in  s t r a i n  15 Escherichia coli a t  least ,  t h e  m u t a g e n i c  ac t ion  
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