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are damaged  in these react ions  we have  no convinc ing  
evidence t h a t  a s imilar  fa te  is shared by  the  lymphocy te .  

l~unt  l ymphocy te s  were regular ly  cy to tox ic  to  mono-  
layers  composed  of e i ther  r u n t  or  no rmal  syngeneic  
macrophages .  This  is to  be  expec ted  since m a n y  of t he  
l ymphocy te s  are  of donor  or igin  and  h a v e  been s t imula ted  
or  sensit ised b y  con tac t  w i th  hos t  t issue. These cells 
were cy to tox ic  a l though  perhaps  to  a lesser degree to  
monolayers  of donor  macrophages .  Since r u n t  lympho-  
cytes  and donor  macrophages  are mos t  p robab ly  syn- 
geneic, any  form of specific immunolog ica l  react ion is 
unlikely.  The  exp lana t ion  m a y  be t h a t  s t imula ted  lympho-  
cytes  exer t  a non-specific cy to tox ic  effect  on cell lines 
in cul ture  (LUNDGREN and M6LLER3). 

The  r u n t  se rum conta ined  an an t i - lymphocy t i c  ant i -  
body  which reac ted  only wi th  recipient  lymphocytes .  I t  
caused c o m p a c t  adherence  of these cells to macrophage  
monolayers .  I t s  presence blocked t h e  cy to tox ic  reac t ion  
which  occurred when  r u n t  macrophages  reac ted  wi th  
no rma l  lymphocy tes .  I t  is n o t e w o r t h y  t h a t  in these  
ins tances  a cy to ly t i c  necrot iz ing  reac t ion  was replaced 
by  one of adherence  in which numerous  wel l -preserved 
macrophages  were  sur rounded  by  roset tes  of  lymphocytes .  
Recep to r  sites, capable  of  in te rac t ion  wi th  t he  modif ied  
surface of  the  r u n t  macrophage,  p r e sumab ly  h a v e  been 
blocked by  an an t i body  in r u n t  serum. This  phenomenon  
m a y  be re la ted  to  the  pro longat ion  of homogra f t  su rv iva l  
in v ivo  noted  by  FRENCH and BATCHELOR 4. W h a t e v e r  
the  t rue  exp lana t ion  our  f indings give to  the  macro-  
phage a new role in the  pathogenesis  of GVH,  n a m e l y  

an a l tered r eac t i v i t y  charac te r ized  by  cy to ly t i c  and  
adherence  react ions  on con tac t  wi th  'self '  cons t i tuen ts  
such as l y m p h o c y t e s  5. 

Rdsumd. Les macrophages  p6r i toneaux  pr61ev6s chez 
des souris au  cours  de  ta r~act ion du greffon con t re  l 'h6 te  
(RGCH) on t  6t6 mis  en cul ture  sur  des lamelles.  Ces 
cellules sont  caract6ris6es par  une plus g rande  var iabi l i t6  
de taille, une  ac t iv i t6  de m e m b r a n e  plus prononc6e 
(observSe au microscope A cont ras te  de phase) e t  une 
avidi t6  plus grande  envers  des e ry th rocy tes  sensibilis6s. 
Le fait  pr inc ipal  est  que  les macrophages  des souris 
R G C H  sont  auto-agressifs  quand  ils sont  m6langSs avec  
des lymphocy tes  n o r m a u x  de souris syng6n6iques.  
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S o l u b l e  A n t i g e n - A n t i b o d y  C o m p l e x e s  R e a c t i v e  in  H o m o l o g o u s  R a b b i t  S k i n  

R a b b i t  homologous  skin  sensi t iz ing an t ibodies  have  
been elici ted expe r imen ta l ly  by  the  in jec t ion  of prote ins  1 
hap ten  con juga ted  proteins~, a, or  by  infect ion wi th  
var ious  nematodes  4. They  are  usual ly  de tec ted  6 days  
a f te r  immun iza t i on  and d isappear  wi th in  a few days  or 
weeks ¢. More recent  repor ts  s,6, however ,  indicate  t h a t  
skin sensi t izing ant ibodies  m a y  persis t  for longer  periods 
in r abb i t  se rum and t h a t  the i r  character is t ics  are depen- 
den t  on the  type  of immuniza t ion .  Such homocy to t rop ic  
an t ibodies  are  repor ted  as being associated wi th  rG-3, 5, 
7A -7 and recent ly  wi th  7E- l ike  immunoglobul ins ,  the  
l a t t e r  occurr ing in a v e r y  smal l  q u a n t i t y  in t he  c i rcula t ion 
of the  r abb i t  af ter  i m m u n i z a t i o n  ~, 3. 

As for h u m a n  reaginic  hypersens i t iv i ty  react ions,  
ev idence  has been  presented  showing t h a t  p re fo rmed  
ragweed-~,E an t i body  complexes  give e ry thema-whea l  
react ions  in no rma l  individuals ,  whereas  t he  complexes  
composed of e i ther  r G  or  r A  an t i body  do no t  S. The  
present  s tudy  was under t aken  in order  to  tes t  t he  ab i l i ty  
of  soluble an t igen-an t ibody  complexes  to el ici t  imme-  
d ia te - type  skin react ion in normal  rabbi ts .  Bo th  ' ea r ly '  
and ' l a te '  an t ibodies  were examined  in these complexes.  
The  na tu re  of the  ant ibodies  invo lved  in the  skin reac- 
t ions was inves t iga ted  under  d i f ferent  phys iochemica l  
condit ions.  

R a n d o m l y  bred a lbino rabbi t s  of e i ther  sex, weighing 
2.5-3 kg, were used for immun iza t i on  and reverse  type  
skin reactions.  10 rabbi ts  were immunized  wi th  2 ml  
D N P - B S A  (1 mg]ml)  emulsi f ied in comple te  F reund ' s  
ad juvan t .  The  i m m u n o g e n  was prepared  by  the  m e t h o d  
of EISEN 1°, con ta ined  an average  of 18 D N P  molecules  
pe r  molecule  of  B S A  and was in jec ted  a t  mul t ip le  in t ra-  
de rmal  sites. A booster  i.m. in jec t ion  was adminis te red  

10 and 16 days  later .  The  an imals  were bled on the  6th, 
10th, 16th and  30th day  af te r  immuniza t ion .  

The  sera f rom ind iv idua l  bleedings were pooled to  
produce a 6 th  d a y  serum, 10th day  serum etc. Quan t i t a -  
t ive  prec ip i t in  tes t  H of these ant isera  wi th  D N P - o v a l -  
b u m i n  revea led  0, 0.3, 1.1 and 1.9 m g / m l  respect ive ly  
of p rec ip i t a t ing  ant ibodies .  Globulins were separa ted  
f rom i m m u n e  sera by  prec ip i ta t ion  a t  4°C wi th  am-  
m o n i u m  sulfate  (50% sa tu ra t ion) ;  t h e y  were then  
washed twice  wi th  50% sa tu ra ted  a m m o n i u m  sulfate,  
d issolved in dist i l led wa te r  and dia lyzed against  0 .15M 
NaC1. R e d u c t i o n  and a lky la t ion  of globulin samples was 
done as p rev ious ly  descr ibed 3. H e a t  t r e a t m e n t  were 
carr ied ou t  a t  56°C for 7 h in a shaking water -ba th .  
Succini l la t ion of  the  globul in  f ract ions was done according 
to  RIVAT et  al. l* using 10% succinic anhydride .  
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Preparations containing non-precipitating antibodies 
were obtained by serial absorptions of precipitating 
antibodies from native and treated DNP-BSA globulins 
in the following way:  To 1 ml samples of the 0.5% 
solutions of globulin fractions was added 0.05 ml (0.015 rag) 
of DNP-OVA containing 14 molecules of D N P  per mole- 
cule of ovalbumin. The mixtures were then incubated 
for 30 rain at  37°C, centrifuged and the precipitate 
discarded. This procedure was repeated until no further 
precipitate was visible. Alter  adding the last portion of 
antigen, the solutions were kept for 16 h in the refrigerator 
and the residual precipitate discarded. In the 6th day 
serum, no precipitate was visable upon adding the first 
portion of the antigen. To each of the globulin samples, 
now deprived of precipitating antibodies, was added 
0 .05ml of a solution containing 0.015mg, 0.030 or 
0.060 mg of DNP-OVA. The resulting mixtures were 
regarded as solutions of soluble antigen-antibody com- 
plexes. 

Prior to testing them for their  skin activity, the mix- 
tures were centrifuged for 30min  a t  30,000×g and 
filtered through millipore filter (0.65 ~tm). Skin test  was 
performed by injecting 0.1 ml samples intradermally 
followed by i.v. injection with 2 ml of 2% Evans Blue 
solution. The extent  of the skin blueing, if any, was 
measured on the inner side of the skin 30 rain later. 

Although 3 concentrations of antigen were used, only 
the one resulting in maximum blueing reaction is re- 
presented in the Table. The diameters of the skin reaction 
recorded in the table are each an average of 3 duplicate 
test run in 3 different rabbits. The findings indicate that  
the preformed soluble antigen-antibody complexes are 
capable of evoking the blueing reaction both at  an 
'early '  or a ' la te '  stage of immunization. However, the 
soluble complexes formed with globulin after 16 and 
30 days of immunization showed a lower capacity for 
eliciting the skin reaction. Reduction as well as  heat  
t rea tment  at  56°C had greater effect on the 'early '  anti- 
bodies than on the ' late '  ones. Succinillation of the 
globulins slightly reduced the skin reacting capacity of 
the 'early '  antibodies but  significantly enhanced the 
skin-reacting capacity of the ' late '  antibodies. Control 
sites in which antigen alone or antibody alone was 
injected, gave practically negative results. No measurable 
blueing was obtained when Evans blue was injected into 
rabbits 5 h following the intradermal injection of the 
antigen-antibody complexes. 

Preformed antigen-antibody complexes have been 
shown to induce increased permeabil i ty of guinea-pig 
skin capillaries is. Such skin-reactive complexes in guinea- 
pigs are formed only with the skin-sensitizing antibodies. 
COOKE et al. 1~ found that  the injection into normal skin 
of a mixture of ragweed pollen extract  with serum of 
atopic patients, induced erythema-wheal reactions. 

Skin reaction produced by intradermal injection of soluble DNP- 
OVA-anti-DNP complexes into rabbits 

Treatment of the anti 
DNP-BSA globulin 

Intensity of skin reaction 
(diameter in ram) 

Days after immunization 

6 10 16 30 

No treatment 21 20 10 
56 °C 7 h 6 7 8 
Reduetion-alkylation 4 3 6 
Succinillation 18 17 17 
Anti DNP globulin 2 3 2 
DNP-OVA - - - 

ISHIZAKA and ISHIZAKA s established that  the formation 
of skin-reactive complexes is characteristic of 7E-anti- 
bodies. To rule out the possibility tha t  the injection of 
soluble antigen-antibody complexes into the skin will 
produce a new equilibrium which may result in the for- 
mation of aggregates and consequent 'aggregated ana- 
phylaxis '  15, we used non-precipitating rabbit  antibodies 
(after serial absorption of the precipitating antibodies) 
rather than soluble complexes in excess of antigen is. I t  
has been shown in previous experiments tha t  prepara- 
tions containing non-precipitating antibodies retain their 
skin sensitizing act ivi ty  3. The findings of the present 
study indicate that  the soluble complexes of non-pre- 
cipitating anti-DNP-antibodies obtained both from 
'early'  and ' late '  stages of immunization, induce imme- 
diate hypersensit ivity reaction when injected into normal 
rabbit  skin. ISHIZAKA and ISHIZAKAg have shown tha t  
the react ivi ty of such complexes is dependent on their  
composition and especially on their antigen-antibody 
ratio. Therefore, we examined the skin react ivi ty of 
complexes formed in 3 different concentrations, so as to 
find the one giving maximum reactivity.  

The results of reduction-alkylation t reatment ,  heating 
at  56°C and succinillation, suggest tha t  the 'early '  and 
' late '  antibodies, although possessing similar homologous 
skin sensitizing properties, nevertheless differ in their 
physiochemical properties, since the 'early '  and the ' late '  
antibodies were affected differently by the above- 
mentioned treatments.  Succinillation had lit t le effect 
on 'early '  antibodies but  significantly increased the 
react ivi ty of ' late '  antibody complexes. A possible 
explanation for this difference may be that  the succinil- 
lation procedure renders the non-homocytotropic anti- 
D N P  molecules non-precipitating, thus contributing to 
the formation of soluble complexes which are active in 
homologous rabbit  skin 1L 

The question arises as to the mechanism whereby the 
complexes exert  their  effect. One possible explanation 
is tha t  a state of equilibrium is created between randomly 
associating and dissociating antigen-antibody complexes, 
whereby free antibody rapidly sensitizes tissues and the 
observed skin reaction results from the combination of 
antigen with the tissue fixed antibodies. 

Rdsurnd. Des complexes solubles d'antigbnes-anticorps 
pr6par~s ~ part ir  de l 'anticorps DNP non pr~cipitable 
de lapin et obtenus & des stades ,avanc6s,~ et , re tard6s,  
d ' immunisat ion produisent une r6action imm6diate d 'hy- 
persensibilit6 cutan6e quand ils sont inject6s dans une 
peau normale de lapin. La r6duction, le chauffage ~t 56 °C 
et la succinilation des anticorps sugg~rent que les anti- 
corps des stades ,avanc6s~> et ,retard6s~> compris dans 
les complexes different dans leurs propri6t~s physico- 
chimiques, bien qu'ils poss~dent le m~me pouvoir de 
sensibilisation sur les peaux homologues. 
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