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Specific antibodies against  idiotypic de terminants  of r ecep to r s  and against  differential  antigens of T 
cel ls  have been obtained during immunizat ion of  syngeneic [5], allogeneic [8] and xenogeneie [9, 11, 12] animals 
with mouse  and r a t  T cel ls .  However ,  the question of the p resence  and nature  of surface  antigenic s t ruc tu res  
cha rac te r i z ing  individual subpopulations of T lymphocytes  and, in pa r t i cu la r ,  of k i l le r  T cel ls ,  and also of t he i r  
re la t ions  to the specif ic  ftmction of these  ce l l s ,  has not yet  been studied. 

In the investigation descr ibed  below rabbi t  an t i se ra  were  obtained against  immune mouse  k i l le r  T cells ,  
induced by allogeneic ce l ls  in vivo and in vi t ro ,  and the effect  of these antibodies was studied on the specific 
function of the ki l ler  T cel ls  by at tempting to identify, in par t i cu la r ,  which determinants  of the lymphocyte  
sur face  may be assoc ia ted  with this effect .  

EXPERIMENTAL METHOD 

To obtain cytotoxic peritoneal lymphocytes (CPL) in vivo, CBA (H-2k), BALB/c (H-2d), and AKR (H-2 k) 
mice were immunized intraperitoneally with 25 • 106 cells of an EL-4 ascites lymphoma .maintained by passage 
through C 5 7 B L / 6  (H-2 b) (abbreviated to B6) mice  [6]. CBA m ice  also were  immunized with cel ls  of an L-1210 
lymphoma,  induced in DBA/2 (H-2 d) mice .  On the 10th-12th day peri toneal  exudate cel ls  were  f reed  f rom 
macrophages  and r emains  of the tumor  by absorpt ion twice on plast ic Pe t r [  dishes fo r  45 rain each t ime,  at 
37~C, a f te r  which the suspension contained 90-95% of small  lymphocytes;  2 • 108 of these  cel ls  f rom CBA mice  
were  injected into rabbi ts  in Hanks' solution by 5 intravenous injections at in tervals  of 20-30 days. 

To induce cytotoxic cultural  lymphocytes  (CCL) in mixed  cul tures  in vitro,  lymph node cel ls  f rom CBA 
or  BALB/C mice  were  used as react ing cells ,  and spleen cel ls  f rom B6 mice ,  i r r ad ia ted  in a dose of 1500 
rad, as st imulating cel ls .  A mix tu re  of these cel ls  in the rat io  of 4 : 3 was  incubated for  five days at 37~C 
in an a tmosphere  containing 5% CO 2 in glass f lasks  ("Sany G l a s s " ) i n  RPMI-1640 medium with 10% embryonic  
calf  se rum,  2 ram L-glutarnine,  5 mM HEPES buffer,  5 • 10-sM 2-mercaptoethanol ,  and antibiotics.  Immune 
lymphocytes  were  washed and enr iched  with lymphoblasts  up to 70-90% by fraet ionat ion in a l inea r  Ficol l  
gradient  [10]. The rabbi ts  were  given 2.3• i08 CBA CCL by th ree  intravenous injections.  Blood serum ob-  
ta ined on the 10th day a f t e r  the las t  inject ion was inact ivated and adsorbed  by intact  mouse  t i ssues ,  mouse  
e ry th rocy t e s  ( three t imes)  and blood se rum,  and, to r emove  antibodies against  in tact  lymphocytes ,  with a 
mix tu re  of mouse  lymph node, spleen,  and thymus cel ls  (twice, 5 • 108 to 8 • 108 ceUs /ml  serum) [4]. Af te r  
absorpt ion the s e rum was c lar i f ied  (30,000 rpm,  30rain), poured out,  and kept at  -35~ Antibodies were  de- 
t e rmine d  by a micromodi f ica t ion  of  the two-s tage  [1] o r  one-s tage  [4] cytotoxic tes t ,  using rabbit  complement  
f rom "Cedar lane"  in a dilution of 1 : 15, o r  of rabbi t  s e rum,  chosen for  nontoxieity,  in a dilution of 1 : 20. The 
dilution of the se rum at which the cytotoxiei ty was 20% was taken as i ts  t i t e r .  

C P L  and CCL in doses of 6 • 106 to 8 • t06 cel ls  were  t r e a t e d  with 0.1 ml  an t i se rum in a dilution of 1 : 3 
o r  1 : 6 and with 0.1 ml  complement  fo r  1 h at 37~C, washed th ree  t imes ,  counted, and  equalized fo r  number  of  
l iving ce l l s .  The cytotoxic effect  of C P L  and CCL was de te rmined  in a m i c r o t e s t  [2], using ~iCR-labeled 
mouse  per i toneal  macrophages  [3] o r  E L - 4  asc i tes  lymphoma cel ls  [7] as the t a rge t  ce l ls .  
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TABLE i. Activity of Antisera in Cytotoxic Tests with Complemen t  

Exhausted anti- 
sera against 
cells 

_ r  

CBA anti- 
B6 CPL 

Targ~ cells 
BALB/C CB-A~a nti- B 6 
CPLanti-B6 CCL blasts 

EL-4  Ehrlich's 
lymphoma ascites 

carcinoma 

0 0 
50--75 0 

(1/32--I/64) 

100 (~1/2048) Not deter- 
mined 

I 
CBA a n t i - B 6  CPL 30 (1/8) ? 0 / 0 
CBA anti-B6 CCL 50--80 (1/8) 95 (1/16) [ 70 (1/16) 

Mouse T lympho- 
cytes* 85 (1/1024) 95 (~1i256) / 80 (~1/128) 

Legend.  *) Rabbit  s e r u m  against  m o u s e  T lymphocy tes  f rom C e d a r -  
lane, Canada. ? ) Maximal  cytotoxici ty  of s e r u m  (in % of kil led 
ce l l s ) .  T i t e r  of s e r u m  given in pa r en these s .  
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Fig.  1. Ef fec t  of  t r e a t m e n t  of  CBA ant i -B6 CPL with s e r a  against  CPL and CBA ant i -  
B6 CCL with (a) and without (b) complemen t  on the cytotoxic effect  on CBA (1) o r  B6 
(2-6) m a c r o p h a g e s .  Absc i s sa ,  dose of  immune  lymphocy tes  (• 105); ordinate ,  cytotoxic 
ef fec t  (in %). C P L  un t rea ted  (1), t r e a t e d  with NRS (2), an t i -CPL  (3), an t i -CCL (4), and 
an t i -T  (5), 5% an t i -CPL  p re s en t  constant ly  in the cul ture  med ium (6). Ver t ica l  l ines 
indicate  mean  e r r o r  of 3-5 expe r imen t s .  

Fig.  2. Ef fec t  of  t r e a t m e n t  of  CBA ant i -B6 CCL with s e r a  against  CPL and CBA ant i -  
B6 CCL with (a) and without (b) complemen t  on cytotexic  effect  on B6 m a c r o p h a g e s .  
CCL t r e a t e d  with NRS (1), a n t i - C P L  (2), an t i -CCL (3), an t i -T  (4), 5% ant i -CCL con-  
s tant ly  p r e s e n t  in the cu l tu re  m ed ium (5). R e m a i n d e r  of  legend as in Fig.  1. 

In the control  the ce l l s  were  t r e a t e d  with n o r m a l  rabbi t  s e r u m  (NRS) and absorbed  with mouse  e r y t h r o -  
eytes  and thymocy tes  and with complemen t .  The s ta t i s t i ca l  s ignif icance of d i f fe rences  was de te rmined  by 
Student ' s  t es t .  

EXPERIMENTAL RESULTS 

Native unabsorbed anti-C PL and anti-CC L antisera were toxic against CBA mouse lymph node cells, 
killing 100% of these cells in a tfter of more than I: 2048. After absorption the sera became completely in- 
active in the cytotoxic test with complement against lymph node and spleen cells of intact CBA mice. 

Exhausted anti-CPL serum proved to be toxic only against CBA anti-B6 CPL, against which they had 
been obtained, but not against other targets (Table i). Conversely, anti-CCL killed cytotoxic cells of CBA 
mice and of mice of the "foreign n line- BALB/C anti-B6 CPL. Anti-CCL also killed T cells of lymphoma 
EL-4, but was nontoxic against tumor ceils of nonlympho[d origin, such as Ehrlich's ascites carcinoma. 

Preliminary treatment of the CPL with sera against CPL and CCL in the presence of complement in- 
hibited the cytotoxic effect of the CBA CPL on B6 (II-2 b) macrophages (Fig. I) or on EL-4 (H-2 b) cells. 
Serum against CPL had no inhibitory action on BALB/C anti-B6, AKR anti-B6, and CBA anti-DBA/2 lympho- 
cytes, i.e., it was linearly and idiotypically specific (Fig. 3). Anti-CC L was more active. It inhibited the cyto- 
toxic effect of CPL by 63-90%, whereas anti-CPL inhibited it by 25-55% (Fig. la). Anti-CCL serum, by con- 
trast with anti-CPL, after treatment with complement, also inhibited the cytotoxic effect of CCL (Fig. 2a). 
Treatment of the killer cells with antisera but without complement did not affect their cytotoxic activity (Figs. 
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Fig. 3. Effect of t reatment  of BALB/C anti-B6 (a), AKR 
anti-B6 {b), andCBA anti-DBA/2 CPL (c) with sera  
against CPL and CBA anti-B6 CCL with complement on 
cytotoxic effect. CCL treated with NRS (1), anti-CPL ~2), 
anti-CC L (3). Vertical lines indicate M �9 m for one ex- 
periment.  Remainder of legend as in Fig. 1. 

lb and 2b). Serum against CBA anti-B6 CCL was able to inhibit the cytotexic effect of CPL of the "foreign n 
BALB/C and AKR lines of mice,  immune against allogeneic targets  of  the same haplotype (H-2 b) (see Fig. 
3a, b) and of CPL of CBA mice, immune to DBA/2 (H-2d) cells (see Fig. 3c). 

Serum against CPL was thus less active as regards inhibition of the cytotoxic effect, but was more  
specific than anti-CCL. It acted only on those killer cells against which it had been ob ta ined-  CPL. Con- 
versely,  anti-CC L was more  active, and its action was independent of the l inear origin or  immunologic spec- 
ificity of the immune lymphocytes. It affected both small CPL and blast CCL. Evidently the action of serum 
against CPL is linked with the presence of antibodies against the idiotypic determinant and not against the 
surface marke r  of the killer T cells [11]. Meanwhile activity of the serum against CCL-blasts is evidently 
linked with the presence of antibodies against the stronger surface antigen of D-lymphocytes, which is present  
evidently also on cells of EL-4  lymphoma. The possibility cannot be ruled out that antibodies against the 
idiotypic determinant of kil ler T cells,  to detect which the nonspecific surface determinants of the immune 
lymphocytes must  be "screened" by antibodies against nblood" antigens [12], a re  also present  in this serum. 
It is probable that during immunization of rabbits with mouse CCL the principal immunogeneic components 
a re  surface antigens of activated lympllocytes, the so-cal led ALA-antigens, which are  found on immunization 
in an allogeneic mouse system [8]. As an approach to the study of regulation of the immune response it is 
interesting to examine the question of the connection between differential determinants of kil ler T cells and 
other subpopulations of T cells.  

L I T E R A T U R E  C I T E D  

1. B . D .  Brondz, Byull. t~ksp. Biol. Med., No. 5, 64 (1964). 
2. B . D .  Brondz, E o Ya. Khachikyan, G. I. Drizlikh et al., Byull. ]~ksp. Biol. Med., No. 6, 723 (1977). 
3. G . I .  Drizlikh, A. V. Andreev, I. F.  Kotomina, et al., 3. Immunol. Meth., 8, 383 (1975). 
4. N .A.  Kraskina, V. M. Man'ko, and M. S. Blyakher., in: A dvances in Immunology [in Russian], Moscow 

(1977), pp. 103-108. 
V. G. Nesterenko and I. Yu. Chernyakhovskaya, Byull. t~ksp. Biol. Med., No. 12, 693 (1977). 5. 

6. G. Berke, K. A. Sullivan, andD. B.Amos, J. Exp. Med., 135___, 114 (1972). 
7. K . T .  Brunner,  J.  Mauel, J . -C.  Cerrotini ,  et al., Immunology 14, 181 (1968). 
8. A . J .  Feeney and U. Hammerling, InLmunogenetics, 3, 369 (1976). 
9. A .K .  Kimu_~a, J. Exp. M,d.,  13_99, 888 (1974). 

10. J . C .  Leclerc,  C. Plater ,  and W. H. Friedman, Eur.  J. hnmunol., 7, 543 (1977). 
11. K.A. Sullivan, G. Berke, and D. B. Amos, Transplantation, 1_66, 388 (1973). 
12. E. Wight and H, Btnz, Scand. J. Immunol., 6, 959 (1977). 

938 


