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elsewhere,  t he  in t racard iac  inocula t ion of animals  wi th  
SV40 s t imula ted  the  g rowth  of t r ansp lan tab le  carcinogen- 
induced  tumours  9. This observat ion,  as well as the  capa- 
c i ty  of the  above  virus to  in tens i fy  the  carc inogenic i ty  of 
DMBA in new-born  hamsters1~ m a y  have  some th ing  to 
do wi th  the  immuno-suppres s ive  p rope r ty  of SV40. 

An immunosuppres s ive  effect  of DNA-con ta in ing  
viruses seems to  account  for the  fact  t h a t  t umou r s  in- 
duced by  t h e m  grow inspire  of the  exis tence of s t rong  
t r a n s p l a n t a t i o n  ant igens  on the i r  surface. 

A pre l iminary  expe r imen t  in which sheep e ry th rocy te s  
were in jec ted  to  hams t e r s  9 days  before inocula ted  wi th  
SV40 has shown a marked  suppress ion of a n t i b o d y  forma-  
t ion agains t  t he  above e ry throcy tes .  

BOTHblX vta6moAa~ocb noAaB~eHrIe aHTHTe~006pa30aaHHJa ~< 
BHpycy CeHAa~ no cpaBHeHmO C KOHTp0JIbltbIMB. 

B CB~I3H C IIOYlyqeHHblMH ~aHHblMH r<paTr<O o6cy~RaeTcfl 
npo6neMa HMMyHoAeIIpeccHBH0r0 Ae~CTBHfl 0HKOFeHHbIX BH- 
pycoB. 
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BbIBOAbI. 30YIOTHCTblX XOM~qKOB 3apa~anH BHpyCaMH SV40 
HYlH aAeHo THIIa 16. qepe3 9 AHe~ nocne 3apa~eHHa HM BB0- 
An.nH >KHBOfi naparpHnno3Hblfi snpyc CeHnafi. Y aTHX ~<n- 
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Phagocytosis of 14C Dinitrophenyl Poly L-Lysine by Peritoneal Exudate Cells from Guinea-Pigs 

Guinea-pigs of s t ra in  I I  and s t ra in  X I I I  respond  and  then  spo t t ed  and dr ied on W h a t m a n n  No. 540 fil ter 
d i f fe rent ly  to syn the t i c  ant igens ,  as d e m o n s t r a t e d  by  the  
expe r imen t s  of LEVINE and  BENACERRAF 1, and BEN- 
EFFRAIM, FUC}IS and SELA 2. H a p t e n  conjugates  of poly 
L-!ysine, for example ,  elicit an i m m u n e  response in s t ra in  
II ,  b u t  fail to do so in s t ra in  X I I I ;  th is  facil i ty be ing a 
d o m i n a n t  au tosomal  unigenic t ra i t .  I t  is pe r t i nen t  to the  
ques t ion  of w h e t h e r  or no t  phagocytos i s  is involved in 
a n t i b o d y  synthes is  3-5 to  de t e rmine  if these  s t ra ins  also 
differ in the i r  abi l i ty  to  process  poly  L-lysine conjugates  
th is  way.  A direct  cor respondence  be tween  phagocy t i c  
abi l i ty  and an t i body  syn thes i s  would obviously  accord 
wi th  the  pa r t i c ipa t ion  of b o t h  phagocyt ic  and  lympho-  
cyt ic  ceils in the  i m m u n e  response.  Were  no difference to 
be found in the  phagocytos i s  of the  an t igen  by  responsive  
and  non-respons ive  strains,  one m u s t  infer, e i ther  t h a t  the  
s ta te  of unrespons iveness  is a t t r i bu t ab le  to a ' p o s t -  
phagocyt ic  block in a n t i b o d y  synthesis ,  or else phago-  
cytosis  has  no re levance to  the  i m m u n e  response.  

D a t a  are p resen ted  t h a t  d e m o n s t r a t e  the  abi l i ty  of 
per i tonea l  exuda te  cells f rom s t ra in  I I  and X I I I  guinea- 
pigs to phagocyt ize  14C d in i t r0pheny l  poly  L-lysine (I~C- 
D N P - P L L ) .  The D N P - P L L  used was p repa red  as de- 
scr ibed by  LEVINE and  BENACERRAF 6. PLL was k ind ly  
given by Prof. P. Do~v, Harvard University, and had an 
average degree of polymerization of 398. Uniformly 
labelled 14C-DNP (Amersham ; 34 ~c/mg) was employed as 
the hapten. On the average, twelve 14C-DNP groups were 
substituted per molecule of PLL to form 14C-DNPI2- 
PLL39v 

Male guinea-pigs (approx. 800 g) were injected i.p. with 
20 ml 1% sodium chloride and 0.1% glycogen, 3 days 
before being sacrificed. 4 h prior to sacrifice, 2.6 mg 14C- 
DNPI2PLL39s was administered i.p. The peritoneal con- 
tents were washed with 170 ml chilled Hanks solution, 
which was subsequently filtered through several layers of 
cheese cloth. The cells were harvested by centrifugation 
at 700 rpm for 20 min in a swinging-bucket International 
centrifuge at 5 ~ The pellet of cells obtained was re- 
suspended with 0.5 ml Hanks solution. A differential cell 
count of the peritoneal exudate fronl animals of both 
strains, revealed that polymorphonuclear cells, mono- 
cytes and lymphocytes were present in about equal pro- 
portions. Samples were taken from the cell suspensions 

discs. The rad ioac t iv i ty  p re sen t  was  de te rmined  in an 
Ans i t ron  l iquid scint i l la t ion spec t ropho tomete r .  

The resul ts  of t he  expe r imen t  are given in the  Table.  I t  
can be seen f rom these  d a t a  t h a t  the  s t ra ins  mani fes ted  no 
a p p a r e n t  difference in the i r  abi l i ty  to phagocyt ize  l~C- 
DNP12PLLa9 s. Tha t  t he  r ad ioac t iv i ty  observed in these  
cell p repa ra t ions  represents  phagocytos i s  and not  s imply  
adherence  of an t igen  to  cell surfaces is indica ted  by  the  
fact  t h a t  fu r the r  washings  of the  cells did no t  d imin ish  
the i r  rad ioac t iv i ty .  The y ie ld  of ceils f rom these guinea- 
pigs was low when  compared  wi th  the  yields ob ta ined  
f rom ra ts  72 h following beef  hear t  infusion b ro th  i.p. and, 
in addi t ion,  the  relat ive p ropor t ion  of monocyt ic  cells was 
less 7. However ,  the  eff iciency of phagocytos is  was ob- 
served to  be  abou t  1 - 2 %  of an t igen  admin is te red  and th is  

Extent of phagocytosis of 14C DNP12PLL3o s by peritoneal exudate 
ceils from strain II and XIII guinea-pigs 

Strain Peritoneal Exudate Uptake 14C DNP-PLL 
No. cells cpm (Fg per 107 cells) 

II 0.28 x 107 15,420 33.9 
XIII 0.30 • 107 16,900 35.1 

4 h prior to sacrifice, 2.6 mg laC DNPI~PLL3o 8 (1.63 X 10 ~ cpm]mg) 
were injected i.p. into male guinea-pigs of strain II and XIII, 2 from 
each strain, that had been previously primed, 3 days before experi- 
mentation, by treatment with a saline-glycogen solution injected i.p. 
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happens  to  be comparab le  to the  efficiency repor ted  by  
ASKONAS and  R~IODES ~ for ra t  per i tonea l  exuda te  ceils 
phagocy tos ing  iod ina ted  haemocyanin ,  3 days  following 
beef  hea r t  infusion b r o t h  i.p. 

H a d  the  unrespons iveness  of s t ra in  X I I I  guinea-pigs to  
an an t igen  such as D N P - P L L  been due to  an inabi l i ty  to  
phagocy t i ze  it, a qua l i t a t ive  difference migh t  have  been  
expec ted  in the  cellular absorbance  of ~C-DNP1,PLLa~ 8. 
As th is  was no t  t he  case, the  s t ra in  X I I I  block inhib i t ing  
the  syn thes i s  of an t i  D N P - P L L  ant ibodies  is ev iden t ly  
' ex t ra -phagocy t ic ' .  I t  is, of course, possible to  reason t h a t  
a difference has been  obscured  in the  phagocy t i c  ac t iv i ty  
of a small,  bu t  s ignif icant  class of cells. W i t h  regard  to  
th is  possibil i ty,  the  resul ts  d e m o n s t r a t e  t h a t  such a class 
of cells, if it  existed,  represents  less t h a n  10% of all 
phagocy t i c  cells present .  A group of cells cons t i t u t ing  a 
s ignif icant ly  greater  f rac t ion t h a n  this,  would have  fallen 
wi th in  t he  range of de tec tabi l i ty .  Phagocy tos i s  of D N P -  
P L L  at  s imilar  ra tes  by  bo th  strains,  clearly does no t  ex- 

clude the  exis tence  of a metabol ic  block in s t ra in  X l I I  
macrophages  t h a t  could inh ib i t  subsequen t  process ing of 
the  ant igen.  

Rdsumd. Respec t ivemen t ,  les cochons d ' I n d e  des races 
I I  et  X I I I  immunis6s  r @ o n d e n t  e t  ne r6ponden t  pas au 
poly-L-lysine conjugu6s. Pa r  contre ,  nous  savons  qu' i ls  
sont  6galement  capables  de p h a g o c y t e r  le ~4C-DNP-PLL 
dans  la mesure  oh le sont  les cellules des exuda t s  du 
p6ritoine.  
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T h e  R o l e  o f  t h e  T h y m u s  i n  A n t i n u c l e a r  A u t o i m m u n i z a t i o n  

In  earlier expe r imen t s  1 ~ it was shown t h a t  t hy mec -  
t o m y  of the  new-born  mouse leads to t he  appearance  of 
an t inuclear  ant ibodies  in a h igh percentage  of cases. 
Other  au thors  have  also no ted  the  appearance  of auto-  
immuniza t ion  s y m p t o m s  af ter  t h y m e c t o m y ,  in mouse  
and r abb i t  ~,6-s. To explain  th is  au to immuniza t ion  two 
pr incipal  theories  were advanced :  (1) T h y m e c t o m y  m i g h t  
be direct ly  responsible  for the  format ion  of au toan t i -  
bodies if i t  is recognized t h a t  one of the  funct ions  of th is  
organ is inhib i t ion  of deve lopmen t  of a u t o i m m u n e  re- 
actions. (2) Au to - immuniza t ion  migh t  also be an indi rec t  
result  of suppress ion of the  t h y m u s  via  the  i m m u n e  
defect  following t hyn l ec tomy ,  which  pe rmi t s  invasion of 
the  organism by pa thogens  (viruses especially) t h a t  m i g h t  
be the  essent ial  cause of the  signs of au to immuniza t ion .  
To ob ta in  a rgument s  in favour  of one of these  theories,  a 
s tudy  was made  of the  appearance  of an t inuc lear  factors  
in 29 CF1 inbred mice t h y m e c t o m i z e d  at  the  age of 1 
mon th .  The ant ibodies  were de te rmined  by  the  immuno-  
f luorescence react ion on blood smears  f rom mice infected 
wi th  t r y p a n o s o m a  gambiense  according to usual tech-  
nique 9. The animals  subjec ted  to late  t h y m e c t o m y  did 
not  show any  im m une  defect  for several  months ,  bu t  f rom 
the  th i rd  mon ths  onwards  (Table i) an t inuc lear  ant i -  
bodies  were seen to develop in a m a n n e r  analogous to t h a t  
seen in t he  CF1 mice t h y m e c t o m i z e d  at  b i r th .  Never the -  
less, the  percen tage  of posi t ive  react ions  in t he  animals  
t h y m e c t o m i z e d  at  the  age of 1 m o n t h  was lower t h a n  t h a t  
found in the  CF1 mice t h y m e c t o m i z e d  at  b i r t h :  50% as 
agains t  71%. These f indings appear  to favour  hypo thes i s  
(1), d i rect  regulat ion of the  a u t o i m m u n i t y  by the  t hy mu s .  
The animals  did no t  have  the  immune  defect  seen in t he  
animals  t h y m e c t o m i z e d  at  b i r th  and invas ion of a pa tho-  
gen canno t  be used to  explain  the  au to immuniza t ion .  
The smal les t  percen tage  of animals  wi th  au toan t ibod ies  
in th is  exper iment ,  compared  wi th  the  animals  thy lnec-  
tomized  at  bir th ,  should be compared  wi th  the  resul ts  
ob ta ined  in the  pa thogen- f ree  CF1 mice t h y m e c t o m i z e d  
at  b i r th  2, where pos i t ive  results  amoun ted  to  25% only. 
I t  seems, therefore,  t h a t  a l though  an infect ion is no t  
necessary  for the  appearance  of an t inuclear  ant ibodies ,  
it  m a y  be an accessory favour ing factor.  

Again to pe rmi t  a choice be tween  the  two pr incipal  
hypo theses  proposed,  a s tudy  was made  of the  poss ibi l i ty  
of adop t ive  t r ans fe r  of the  an t inuc lear  a u t o i m m u n i t y  
appear ing  in the  animals  t h y m e c t o m i z e d  at  b i r th .  This  
was done in the  following manner .  

Table I. Antinuclear antibodies in CI;1 mice thylnectonfized at the 
age of 1 month 

Titres Nulnber of inonths after thynlectonly 
3 4 5 6 7 8 9 

8 4 6 5 5 5 6 5 
64 - - 6 6 6 4 4 
512 - 1 1 1 2 2 
Total of mice with 4 6 12 12 12 ] 2 1 l 
antiluiclear antibodies 
Total number of mice 29 27 26 25 25 24 22 
% of animals with 13.8 22.2  46.1 48 48 50 50 
antinuclear antibodies 
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