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Rabbi t  ant ibodies  aga ins t  mouse  T -Globulin neut ra l ized  humora l  isocytotoxins  of inbred mice  but had 
no ef fec t  on the cytotoxic act ivi ty  of immune  lymphocytes  in v i t ro .  T -Globu l inwas  found on the sur face  of 
14-30% of lymphocytes .  The r e s u l t s  indicate that  the act ivi ty of immune lymphocytes  is  not due to s e -  
c re ted  ant ibodies .  

I t  has  been shown exper imenta l ly  during recen t  y e a r s  that  the cytotoxic action of immune  lympho-  
cytes  on al logenic ce l l s  cul t ivated in v i t ro  is  not due to humora l  antibodies synthes ized or  adsorbed  by 
lymphocytes  [3-5, 14, 20]. Yet at  the same  t ime,  T-globulins [16, 19] or  the i r  f r agmen t s  [17] have been 
found by va r ious  methods  in the m e m b r a n e  of sma l l  lymphocytes .  By a combinat ion of J e r n e '  s method 
with e lec t ron  mic roscopy ,  lymphocytes  synthesiz ing antibodies have been detected [11]. 

In the p r e s e n t  invest igat ion the ef fec t  of antibodies agains t  T-globulin on the cytotoxic act ivi ty  of 
lymphocytes  and hum ora l  ant ibodies  was  studied. 

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

Expe r imen t s  we re  c a r r i e d  out on mice  of inbred lines C57BL/10Sn (H-2b), B10 �9 D2(H-2d), and 
C3H/DiSn (H-2k} aged 9-12 weeks .  

The t umor s  were  po lymorphoce l lu la r  s a r c o m a s  induced by methylcholanthrene  in mice  of l ines 
C57BL/10Sn and B10 �9 D2. Suspensions of t umor  ce l l s  were  obtained by  t ryps in iza t ion .  

Mouse (MGG) and Rabbi t  (RGG) T-globulins were  i so la ted  f r o m  s e r u m  by p r e p a r a t i v e  e l e c t roph o re s i s  
in aga r  [6]. 

Rabbi ts  we re  hyper immunized  with MGG by 7-8 i n t r a m u s c u l a r  inject ions each of 25-40 mg prote in .  
Antibodies  against  MGGwere  detected by prec ip i ta t ion  in agar  using a s tandard  tes t  s y s t e m  [7]. The t i t e r  
of antibodies agains t  MGG in the rabbi t  immune  s e r u m  (RIS) was 1 : 128, and in rabb i t  immune T-globulin 
(RIG) it was  1 : 64. I m m u n o e l e c t r o p h o r e s i s  in aga r  showed that  RIS agains t  MGG reac ted  not only with 
MGG, but also with a mouse  5 -  and fl-globulins.  Absorpt ion of RIS, RIG, no rma l  rabb i t  s e r u m  (RNS), and 
n o r m a l  rabbi t  T-globulin (RNG) was  c a r r i e d  out for  1 h at  37 ~ and for  30 rain at  4 ~ with 5 - t i m e s  washed  
mouse  e r y t h r o c y t e s  and lymphocytes .  Each por t ion of the p repa ra t ion  was  absorbed  twice.. 0:5 vol. of 
e ry th rocy te  sediment  and 0.25 vol.  of lymphocyte  sediment .  The absorbed  p r epa ra t i ons  were  s te r i l i zed  by 
passage  through a Seitz f i l t e r  and kept at - 2 0  ~ The pro te in  content in the absorbed  RIG and RNG was 
6.7-7.2 mg/ml .  

To obtain humora l  i soant ibodies  mice  were  immunized  subcutaneously with 2 �9 107 living washed a l -  
logenic lymphocytes  5 t imes  at in te rva l s  of 1-2 weeks .  The s e r u m  was  kept at - 2 0  ~ Isoant ibodies  were  
de te rmined  by means  of the cytotoxic reac t ion  in vi t ro  [10] in our modif icat ion [2]. 

Immune  lymphocytes  were  obtained f rom the regional  lymph glands of mice  8 days a f te r  a single i m -  
munizat ion with al logenic t u m o r  [1]. The scheme of the e x p e r i m e n t  to study the cytotoxic e f fec t  of immune  
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TABLE I. Neutralization of Humoral Mouse Isoantibodies by Rabbit 
Antibodies against Mouse y-Globulin 

Cytotoxic index after incubation of isoantiserum with 

Dilutions RIS [RNS J RIG [RNG 
dilutions of mouse 

a n t i s e r u m  1 , 1:2 1:4 1:8 1:2 1 : 2 , 5  l : 5  1 :40 I : 2  

1:5 
1:10 
1:10 
1:40 
1:80 
1:160 
1 : 320 
1 : 640 
Normal 

m o u s l g  

s ~ r u m  ~ 

PS 

0,95 0,14 
0,84 I o 

0,92 
0,21 
0,13 
0,02 I 

(82,7) I 0 
{84,9) I o 
(ss,o) o 
(87,3). 0 

0,70 0,73 0,85 
0,72 

0.02 
0,07 

0,94 
0 
0 
0 

O,o99 

I : I 0  1 :20  

0,98 1,00 
0,33 0,79 

0,26 0,~1 
0,01 

0 

1,00 
0,91 
0,46 
0,08 

1,00 

0,90 
0,20 

1B10 ' D2 an t i -C57BL/10  an t i s e rum,  cyto toxic  t i t e r  1 : 1 6 0 .  
2B10 �9 D2 s e r u m ,  p e r c e n t a g e  of l iving C57BL/10 ce l l s  in d i f fe ren t  e x -  
p e r i m e n t s  a f te r  incubat ion with n o r m a l  s e r u m  shown in p a r e n t h e s e s .  
Legend:  PS phys io log ica l  sal ine,  RIS rabb i t  immune  s e r u m  aga ins t  
mouse  globulin,  RNS n o r m a l  rabb i t  s e r u m ,  RIG rabbi t  immune  7 - g l o -  
bulin aga ins t  mouse  globulin,  RNG n o r m a l  rabb i t  T-globul in .  The RIS, 
RNS, RIG, and RNG w e r e  a d s o r b e d  by mouse  ce l l s .  
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/ /  / / /  }-'/ 

/i / 
20 7 // 

! 2 3 ,4 5 

Fig .  1 Fig .  2 

F ig .  1. P r e c i p i t a t i o n  of rabb i t  immune  y -g lobu l in  (RIG) a d -  
so rbed  by mouse  ce l l s  with mouse  T-globul in  (MGG) in aga r .  
1 and 2) T e s t  s y s t e m  fo r  MGG; 1) MGG 50 mg/ml ,  2) rabb i t  
a n t i s e r u m  aga ins t  MGG in op t imal ly  r e a c t i n g  dilut ion;  
3-7) double di lu t ions  of RIG f r o m  1 : 16 (3) to 1 : 256 (7). 

F ig .  2. Neu t r a l i za t i on  of mouse  i soan t ibod ies  by rabb i t  i m -  
mune 7 -g lobu l in  (RIG) aga ins t  mouse  7-g lobul in .  A b s c i s s a ,  
l o g a r i t h m s  of d i lu t ions  of an t i -C57BL/10  a n t i s e r u m  o r B 1 0 .  D2 
mice ,  o rd ina te ,  neu t r a l i z a t i on  of i soan t ibod ies  in p e r c e n t :  
(a-b) •  w h e r e  a is  the cyto toxid  index of the a n t i s e r u m  a f t e r  
incubat ion  with phys io log i ca l  sal ine;  b is  the s a m e  a f t e r  i n c u -  
bat ion with di lu t ions  of RIG.  Di lut ions  of RIG:  1) 1 : 2.5, 2) 1 : 5, 
3) 1 : 10, 4) 1 : 20. Cyto tox ic  t i t e r  of a n t i s e r u m  shown by  b r o -  
ken line. 
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T A B L E  2. Cyto toxic  Effect  in Vi t ro  of Lymphocy te s  T r e a t e d  with 
Rabbi t  Ant ibodies  aga ins t  Mouse y-Globul in  

No~ of living macrophages (x lOS) % of effect of im- , ,L '~  0 
~. ~ after incubation with lymphocytes [mune [ymphocytes ~ ~ ~ 
>~ - -  l~ , 4 0  

o ~,~ ~ intact RIS or RIG RNS or RNG ~ = ~ o 
'~c~ o~ o ~ . . . .  |intact ~---ff-- ~ ~o.~=~o 

! or  z ~o~ >. 

Immune 

4 

~ ~  71,6+16,1 
20 22/65,9-+4,7 

59,4-+7,4 Normal l0 [3 ] 53,6-+6,1 
20 ~44 ] ll2 -+20,0 
20 [M| 95 -+3,5 
lo 16'l lOl +--7,2 

I / 

20 1 
20 2 
8 2 

10 3 
20 44 
10 44 
20 54 
7,5 54 
10 64 

0 
<3 

25,3-+5,1 
1 1 , 3 - + 4 , 4  
15,1-+2,9 
46,2-+8,1 
5,9-+3,3 

18,8-+6,1 
61--+7,1 

67,1-+12,7 
51,4-+4,8 
56,8-+6,6 

93,6_712,8 
104• 

0 
<3 

29,4- + 11,6 
0 

17,6--+7,9 
52,8--+4,9 
7,4+--5,8 

23,4+7,1 
42+ 14,9 

87,6+-6,3 
52,8-7,3 
59,4---8,0 

0 
<3 

38,1--+5,5 
7,6-+8,0 
7,0-+7,5 

11,4-+3,4 
13,4-1,8 

7 8 

100 100] 
>95, >94, 
57,4 48,4 
78,9 100 
86,5 84,3 
58,7 52,9 
93,7 92,1 
80,2 75,0 
39,6 59,6 

9__~__] 10 

101 
>94,3 
35,9 
85,8 
93,7 

88 
85,9 

o 
0,8 

6 
0 

6,9 
9,9 

0 
9,6 

0 

1Abbrevia t ions  as  in Table 1. RIS o r  RNS used  in e x p e r i m e n t s  Nos .  1, 
2, and 3, RIS and RNG in e x p e r i m e n t s  Nos.  4, 5, and 6. 
2a_b 

• w h e r e  a and b a r e  the n u m b e r s  of m a c r o p h a g e s  a f t e r  i n c u -  a 
bat ion with n o r m a l  (a) and immune  (b) lymphocytes~  
3Either  the value in co lumn 7 o r  the m e a n  of the va lues  in co lumns  7 
and 9 i s  taken as  100%. 
~Rabbit p r e p a r a t i o n s  added to the m e d i u m  along with l ymphocy te s .  
In e x p e r i m e n t s  Nos.  1, 2, 3, 5, and 6 the immune  lymphocy te s  w e r e  
B10 �9 D2 an t i -C57BL/10 ,  and in e x p e r i m e n t  No. 4 they w e r e  C3H 
an t i -B10  �9 D2. 

l ymphocy te s  on a l logenic  pe r i t onea l  m a c r o p h a g e s  growing in m o n o l a y e r  c u l t u r e s  has  been  d e s c r i b e d  
p r e v i o u s l y  [1, 3, 4]. 

To neu t r a l i z e  the s e r u m  isoant ibodies ,  d i f fe ren t  di lut ions of i s o a n t i s e r a  w e r e  incubated  fo r  1 h at  
37 ~ with the s a m e  vo lume (0.05 ml) of a b s o r b e d  RIS (or RIG) and in con t ro l  t e s t s  with a b s o r b e d  RNS, RNG, 
o r  phys io log i ca l  sa l ine .  The p rec ip i t a t e  thus  f o r m e d  was  not  r e m o v e d  because  i ts  p r e s e n c e  in the m e d i u m  
had no nonspec i f i c  cyto toxic  ac t ion on the ce l l s .  

In the e x p e r i m e n t s  to s tudy neu t r a l i za t ion  of lymphocy tes ,  40 �9 106-100 �9 106 l iving ce l l s  w e r e  mixed  
with a b s o r b e d  p r e p a r a t i o n s :  0.35 ml  of whole  RIS o r  2.5 ml  of RIG, di luted 1 : 5-1 : 10. L y m p h o c y t e s  in 
the con t ro l  tubes  w e r e  t r e a t e d  with whole  RIS, di luted RIG, o r  cu l ture  med ium.  Af te r  incubat ion  fo r  40-60  
rain at  37 ~ the supe rna tan t  was  e i the r  r e m o v e d  by a single cen t r i fuga t ion  (in the e x p e r i m e n t  with RIS) o r  i t  
was  added to the cu l tu re  a long wi th  the l y m p h o c y t e s  (in e x p e r i m e n t s  with RIG).  

Abso rp t i on  of r abb i t  ant ibodies  aga ins t  MGG on the su r f ace  of l iving unfixed l ymphocy t e s  was  de tec ted  
by i m m u n o f l u o r e s c e n e e  [13]. F o r  th is  pu rpose  a po r t ion  of the t r e a t e d  ce l l s  was  washed  and incubated  with 
e luate  of pure  ant ibodies  aga ins t  r abb i t  T-globul in .  The e luate  was  i so la t ed  f r o m  ass  s e r u m  on an i m m u n o -  
sorbent ,  con juga ted  with f l u o r e s c e i n  i so th iocyana te ,  and a b s o r b e d  with powdered  l ive r  [8]. 

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

P r e l i m i n a r y  e x p e r i m e n t s  showed that  unabso rbed  rabb i t  s e r a  and globul ins  conta ined n o r m a l  an t i -  
bodies  aga ins t  mouse  lymphocy tes ,  leading to agglut inat ion of the l ymphocy te s  and a cy to toxic  e f fec t  in the 
p r e s e n c e  of c o m p l e m e n t  (RNS 1 : 2 Mlled about  30% of the ce l ls ,  1 : 20 about  10%). Af t e r  r e m o v a l  of n o r m a l  
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Fig. 3. Unfixed preparations of immune BI0 �9 D2 anti-C57BL/10 lympho- 
cytes treated successively with anti-MGG RIS (A) or RNS (B) and with la- 
beled ass antibodies against rabbit 7-globulin. Fluorescence on the left, 
phase contrast on the right. 

a n t i b o d i e s  by  a b s o r p t i o n  w i th  m o u s e  c e l l s  the  RIS and RIG s t i l l  con t a ined  a n t i b o d i e s  a g a i n s t  MGG in a t i t e r  
of 1 : 64-1  : 32 (F ig .  1), w h e r e a s  t h e i r  cy to tox i c  a c t i v i t y  a g a i n s t  m o u s e  l y m p h o c y t e s  had d i s a p p e a r e d  
(Table  1). 

T a b l e  1 shows  t ha t  the  a b s o r b e d  RIS and RIG n e u t r a l i z e d  the h u m o r a l  a n t i - C 5 7 B L / 1 0  i s o c y t o t o x i n s  
of B10 �9 D2 m i c e  w h e r e a s  n e i t h e r  RNS n o r  RNG had  any e f f e c t  on the  r e s u l t s  of the  cy to tox i c  t e s t s .  The 
RIS a c t i v i t y  e x c e e d e d  the RIG a c t i v i t y .  The  n e u t r a l i z i n g  e f f e c t  of RIG d i l u t i o n s  w a s  d e p e n d e n t  on the  d i l u -  
t ions  of the  m o u s e  i s o a n t i s e r u m  (Fig .  2). D i lu t i ons  1 : 5 and  1 - 10 of RIG, n e u t r a l i z i n g  i s o a n t i s e r u m  d i -  
l u t ed  1 : 40 and 1 : 80 r e s p e c t i v e l y  w e r e  u s e d  in the  s u b s e q u e n t  e x p e r i m e n t s .  

The c y t o t o x i c  a c t i v i t y  of l y m p h o c y t e s  t r e a t e d  wi th  a b s o r b e d  r a b b i t  p r e p a r a t i o n s  w a s  t e s t e d  in 6 e x -  
p e r i m e n t s  (Table  2). I n t ac t  i m m u n e  l y m p h 0 c y t e s  d e s t r o y e d  39.6-100% of the c e l l s  of the  c u l t u r e  (column 7) 
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depending on the num ber  of lymphocytes  added to the cul ture (from 7.5 to 20 mill ion).  T r e a t m e n t  of the 
immune lymphocytes  with RIS or  RIG did not reduce the cytotoxic effect  (columns 8 and 9). I t s  reduct ion 
to 9.9% in these  ca se s  (column 10) is  not s ta t i s t ica l ly  significant.  No rma l  lymphocytes  t r e a t ed  with r a b -  
bi t  p r epa ra t ions  did not produce a significant cytotoxic effect .  

The r e su l t s  of the immunof luorescenee  expe r imen t  showed that  RIS and RIG were  adsorbed  on the 
sur face  of the lymphocytes  causing f luorescence  of the cel l  m e m b r a n e  in the f o r m  of a s e m i c i r c l e  or  a 
s m a l l e r  segment  (Fig. 3A). If whole RIS was  used f luorescence  was  found in 30% (241 of 797) of immune 
and 20% (186 of 618) of n o r m a l  B10 �9 D2 lymphocytes .  RIG in a dilution of 1 : 10 caused  f luorescence  of 
14.1% (121 of 736) of immune and 13.7% (93 of 585) of no rma l  B10 �9 D2 lymphocytes .  As a r e su l t  of t r e a t -  
men t  of the lymphocytes  with RNS or  RNG (control) no f luorescen t  ce l l s  we re  found (Fig. 3B). 

Rabbi t  ant ibodies agains t  MGG thus neut ra l ized  the humora l  i soant ibodies  but had no ef fec t  on ac t i v -  
ity of the immune lymphocytes  in t i s sue  cul ture .  The absence  of action on lymphocytes  was  evidently un-  
connected with the quantitative r a t io s  between antibodies against  MGG and lymphocytes :  a dec r ea se  in the 
number  of lymphocytes  by 2.5 t imes  while the antibody content r ema ined  constant  did not lead to inhibition 
of lymphocyte act ivi ty .  The r e s u l t s  l ikewise cannot be explained by a def ic iency of ant ibodies  in the cul ture  
med ium during in terac t ion  between lymphocytes  and t a r g e t  cel ls :  RIG was  added to the med ium together  
with lymphocytes  in a concentra t ion neut ra l iz ing  the humora l  cytotoxins.  These  r e su l t s  agree  with those 
obtained p rev ious ly  in vivo [18], and they show that  the cytotoxie ef fec t  of immune lymphocytes  is  not due 
to humora l  antibodies sec re t ed  into the med ium and act ing in the immedia te  vicini ty of the lymphocytes .  
The possibility is not ruled out that the lymphoeytes may "inject" high concentrations of antibodies into 
the target cell when direct contact takes place between the cell surfaces, and anti-y-globulin cannot inter- 
fere with this process. However, this explanation is unlikely because the chief active cell in the system 
studied is the small lymphocyte [12], containing no ergastop!asm and incapable of secreting large quanti- 
ties of prote in  ex t r ace l lu l a r ly .  

The immunof luorescence  method in this invest igat ion conf i rmed the p r e s e n c e  of y-globul in  on the 
sur face  of 14-30% of lymphocytes .  The role  of this  sur face  y-globul in  in the cytotoxie ac t iv i ty  of the 
lymphocytes  is  unc lear .  I t  is  poss ib le  that  antibodies aga ins t  MGG, although blocking the antigenic a r ea  
of the antibody molecule ,  cannot neu t ra l i ze  (or e l iminate  f r o m  the react ion)  the act ive  cen te r  of this an t i -  
body if it i s  not in solution but is  fixed on the cel l  su r face .  

However,  this  explanation does not agree  with the expe r imen ta l  r esu l t s :  the immunoadhes ion  r e a c -  
tion caused by antibodies fixed on the cel l  sur face  was inhibited by antibodies agains t  the co r respond ing  
y-globul in  [9]. 

The rabbi t  ant ibodies used in this invest igat ion were  act ive mainly  agains t  mouse  IgG globulin. 
However,  there  is  expe r imen ta l  evidence that  the act ivi ty  of immune  lymphoeytes  may be assoc ia ted  with 
IgA globulin in r a t s  [21], and guinea pigs [15]. I t  may  be cons idered  that  the approach  used in the p r e s e n t  
invest igat ion may  be useful  for  the fu r the r  study of this p r o b l e m * .  
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