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The supernatant  obtained after  centrifugation of a suspension of viable lymph gland cells 
f r o m  immunized animals induced sensi t iv i ty  to lysis  in vi tro by specif ic  antigen in lymph 
gland cells f r om intact mice in vivo. After  chromatography of the supernatant  on Sephadex 
G-200, this p rope r ty  was local ized in f rac t ion 3 (molecular weight about 30,000). Deoxy- 
r ibonuclease ,  t rypsin ,  and deproteintzat ion did not affect this f ract ion,  but r ibonuclease  de- 
pr ived  it of its inducing p rope r t i e s .  
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After  immunization of mice with various antigens cells undergoing lysis  when t rea ted  with large doses 
of specif ic  antigen appear  in thei r  lymph glands [2-5]. This ant igen-specif ic  lysis  of these cells is due to 
a cytophtlic factor  of nonimmunoglobulin nature with a molecular  weight of about 30,000, located on the s u r -  
face of its c a r r i e r  cells in a re la t ive ly  weakly bound state  [1]. Trea tment  of intact lymph gland cells in 
v i t ro  with this fac tor  r ende r s  them capable of lysis  by specif ic  antigen [1]. 

The immunological  p roper t i e s  of this fac tor  were  studied by injection of suspensions of lymph gland 
cells f r om immunized animals and also of various f rac t ions  of the "washings" of those cells into syngeneic 
mice.  

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

Male and female  CC57W and CBA mice weighing 16-18 g were immunized subcutaneously with bovine 
s e r u m  albumin (BSA) or egg albumin (EA) in a dose of 2-3 mg per  mouse. On the eighth day af ter  immuni-  
zation, when the number  of cells undergoing lysis  by specif ic  antigen in v i t ro  in the lymph glands is g rea t -  
es t  [3, 4], the regional  lymph glands were  removed  and cell  suspensions made f ro m  them (6-9.108 ce l l s /  
ml) in Hanks's  solution, pH 7.0 (90-95% of the cells  were  viable). In different e~per iments ,  suspensions of 
these cells or supernatants  p repa red  f rom them, and thei r  f rac t ions ,  were  injected intravenously into in- 
tact  mice.  The mice rece ived :  1) 20-30 million cells of an unwashed suspension of lymph glands f ro m im- 
munized mice;  2) the same number of s imi la r  cel ls ,  but previous ly  washed three  to four t imes with Hanks's 
solution; 3) 0.5-0.7 ml of supernataut  (SW) obta ined af te r  centrifugation of a suspension of lymph glandcel ls  
(5-6" 108 million ce l l s /ml )  f r om immunized mice at 6000 g for 15 min; 4) the cell  res idue  was washed th ree  
t imes with Hanks 's  solution, resuspended to its initial volume, and f rozen  and thawed five t imes ,  then cen-  
t r i fuged at 6000 g for  15 rain, and the resul t ing  strpernatant of these dis integrated cells  (SD) was injected 
into mice in a dose of 0.5-0.7 ml; 5) in subsequent exper iments  the SW was chromatographed on Sephadex 
G-200; the th ree  f rac t ions  obtained af te r  chromatography were  dialyzed against disti l led water ,  co n cen -  
t r a ted  to the initial volume, equi l ibrated with NaC1 to an isotonic solution, and injected in a dose of 0.5-0.7 
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TABLE 1. Induction of Specific Sensitivity of Lymph Gland Cells of Intact Animals to Lysis 
by Antigen in vi t ro  by Means of Suspensions of Lymph Gland Cells f rom Immunized Mice or 
Ce l l -F ree  Prepara t ions  Made f rom Them* 

Days after I" 
injection ~ lymph gland ceils of im- 
of material 1. munized mice 

/ unwashed washed 

Material injected 

]-  
3- 
5- 

10- 
15- 

0,16-+0,03 
0,17_+0,05 
0.t7-+0,02 
0,10--0,03 
0,05-+ 0,02 

0,07_+ 0,04 
0,17_+0,02 
0,15_+ 0,05 
0,12-+0,03 
0,08- + 0,06 

SW 

0,16_+0,03 
0,20_+ 0.04 
0,t5_+0,04 
0, ! 3 _+ 0,02 
0,04-+0,01 

SD 

0,04- + 0,02 
0,03_+0,02 
0,14_+ 0,06 
0,15_+0,04 
0,09 -+ 0,05 

serum of immunized mice 

I ml 

0,02-+ 0,02 
0,05_+0,04 
0,03_+ 0,04 
0,05_+0,02 
0,05_+0,02 

2 ml 

0,13_+0,01 
0,17-+0,04 
0,14+--0,05 
0,15_+0,04 
0,02_+0,04 

* Mean cytotoxic indices of ser ies  of experiments  with confidence l imits at P < 0.05 (8-10 
mice in group) are  shown; cytotoxie indices were  ealeulated relat ive to eontrol (the same 
cells were  incubated with "intact" antigen or without antigen). 
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Fig. 1. Transfer  of specific sensi t ivi ty to antigen-dependent 
lys is to lymph gland cells of intact mice by f ract ion 3 ob- 
tained after  chromatography of SW on Sephadex G-200. Or-  
dinate: absorption at 280 nm (left), cytotoxic index (right); 
absc issa ,  elution volume (ml). 

ml (250-300 /~g protein,  af ter  Lowry) into intact mice; 6) f ract ion No. 3, previously  t reated for 30 min with 
deoxyribonuclease (DNase, 0.1 mg/ml) ,  r ibonuclease (RNase, 0.1 mg/ml) ,  or  t ryps in  (1 mg/ml)  at 37~ 
was injected; 7) f ract ion No. 3 was deproteinized with pe rch lo r ic  acid [6], the supernatant was dialyzed 
against disti l led water ,  concentrated to its initial volume, r e s t o r e d  to an isotonic solution with NaC1, and 
injected into intact mice; 8) s e r u m  of immunized mice was injected in a dose of 1-2 ml. In control exper-  
iments intact mice were injected with the cell suspension SW or SD obtained f rom lymph glands of intact 
animals or mice immunized with another antigen. 

Lymph glands f rom all mice receiving the suspensions of cells or their fractions were taken at dif- 
ferent t imes ,  suspensions were p repared  f rom them, and the lympholysis  tes t  was ca r r i ed  out with them 
[3-5]. For  this purpose equal volumes (0.05 ml of each) of the suspensions of lymph gland cells and 1% so-  
lution of the antigens (BSA in the experimental  s e r i e s ,  EA as the "intact" antigen in the control,  or vice 
versa) were mixed. The mixtures were incubated for 30 min at 37~ and, after addition of t rypan blue, the 
cytotoxic index was calculated. 

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

Lymph gland cells taken f rom intact mice 24 h after intravenous injection of an unwashed suspension 
of lymph gland cells f rom immunized animals because sensi t ive to lysis  in vitro by specific antigen (Table 
1). However, the same  suspension,  if washed three or four t imes with Hanks's  solution before injection into 
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Fig. 2. Effect of enzyme t rea tment  and deproteinization 
of f rac t ion 3 on t r an s f e r  of ability to ant igen-specif ic  
lysis  to lymph gland cells of intact mice.  Ordinate, cyto-  
toxic index; absc issa ,  t rea tment  of fract ion 3 with: 1) 
RNase,  2) DNase, 3) t ryps in ,  4) pe rch lo r i c  acid (deproteini-  
zation). 

the intact mice,  confer red  the same sensi t iv i ty  on the lymph gland cells only af ter  3 days. Consequently, 
washing t empora r i ly  r ende red  the cells unable to induce antigen-dependent lysis  in the cells of intact ani- 
mals.  

Supernatant of the "washings" (SW) of lymph gland cells of immunized mice ,  if injected intravenously 
into intact animals ,  also induced in their  lymph gland cells  af ter  24 h the abili ty to undergo lysis in vi t ro  
in the p resence  of specif ic  antigen. Lymph gland cells of intact mice kept this abili ty for 10 days (Table 1). 
The same p rope r ty  of t ransmit t ing  sensi t ivi ty to ant igen-specif ic  lysis was posses sed  by fract ion 3 (molec- 
ular weight about 30,000), but not by fract ions 1 or 2 obtained af ter  chromatography of this same SW on 
Sephadex G-200 (Fig. 1). 

Enzyme t rea tment  of f ract ion 3, active in the t r ans fe r  of ant igen-specif ic  lysis by lymph gland cells 
of intact mice ,  showed that nei ther  DNase nor t ryps in  affect this p roper ty ,  whereas  t rea tment  with RNase 
abolishes it (Fig. 2). Deproteinization of f ract ion 3 did not reduce  its ability to induce sensi t ivi ty  of the 
cells to lysis  in vi t ro  by specif ic  antigen in the lymph glands of intact mice (Fig. 2). These resu l t s  indicate 
that the fac tor  conferr ing sensi t ivi ty  to specif ic  lysis under the influence of antigen on lymph gland cells 
of intact animals is evidently an RNA-containing substance.  

The supernatant  of the washed and dis integrated cells (SD) of lymph glands obtained on the eighth day 
af ter  immunization of mice ,  if injected intravenously into intact animals,  induced in the lymph gland cells 
of these mice the abili ty to undergo lysis  in v i t ro  by specif ic  antigen, but not before the fifth to sixth day 
af ter  injection. This late effect  of SD evidently had a different  mechanism f ro m  the t r ans fe r  of ability to 
undergo lysis  bymeans  of SW. It coincided in the t ime of appearance of the ant igen-lysable cells in the 
lymph glands with active immunization [4, 5]. It can the re fo re  be explained by active immunization of the 
rec ip ient  w[th the antigen or its f ragments  associa ted  with cer ta in  cell  f ract ions contained in SD. 

Lymph gland cel ls  of intact mice  could become capable of ant igen-specif ic  lysis a f te r  injection of 
large  doses  (1o5-2 ml, not I ml) of se rum obtained on the eighth day af ter  immunizatiorl of mice (Table 1). 

Suspensions of lymph gland cel ls ,  SW, SD, or the s e ru m  of intact animals did not t r ans fe r  specif ic  
sensi t iv i ty  to lysis by antigen in vi t ro  to lymph gland cells of syngeneic rec ip ients .  

The resu l t s  obtained thus show that activity of the factor  inducing ability to undergo ant igen-specif ic  
lysis  in lymph gland cells of intact mice in vivo is associa ted  with the RNA fract ion of the "washings" of 
lymph gland cells of the immunized animals.  Prepara t ions  of RNA obtained f rom lymphocytes of immu- 
nized mice are  known to be capable of inducing ability to exhibit various immunological phenomena, in- 
cluding antibody formation,  in the cells of intact animals both in vivo and in v i t ro  [7, 11]. However,  these 
I~NA prepara t ions  were  obtained f rom cells by disintegration.  An RNA prepara t ion  act ively t r ans fe r r ing  
ant igen-specif ic  lysis  was obtained by the p resen t  wr i t e r s  under conditions favoring maximal viabili ty of 
the cei ls ,  by washing them with Hanks's  solution, pH 7.0, in the usual way. It is evident, the re fo re ,  that 
this RNA fract ion l ies on the surface  of the lymphocytes  and also,  possibly,  in the in tercel lu lar  fluid. The 
abili ty of this RNA fract ion,  with a molecular  weight of about 30,000, to bind i tself  in v i t ro  to the sur face  
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of intact lymphocytes of thymus origin and to induce in them the ability to undergo antigen-specific lysis as 
early as after 20 rain is very interesting [1]. It is suggested that this agent does not induce the formation 
of new antigen-binding receptors in the intact cells, but itself possesses specific antigen-binding ability. 
Considering the binding of this factor with lymphocytes of thymus origin [1, 4], it can be postulated that it 
is one of the receptors of the T-lymphocytes. 

LITERATURE CITED 

1. G .P .  Adamenko and D. K. Novikov, in: Proceedings of an All-Union Conference on General and Ap- 
plied Immunology [in Russian], Part 1, Moscow (1974), p. 67. 

2. D.K. Novikov, Dokl. Akad. Nauk SSSR, 205, 966 (1972). 
3. D.K. Novikov, Lab. Delo, No. 7, 393 (1972). 
4. D.K. Novikov, Byull. Eksp. Biol. ivied., No. 1, 56 (1974). 
5. D.K. Novikov and G. P. Adamenko, Nature New Biol., 242, 182 (1973). 
6. A.S. Spirin, Biokhimiya, 23, 656 (1958). 
7. B.B.  Fuks and I. V. Konstantinova, Dokl. Akad. Nauk SSSR, 153,485 (1963). 
8. B.B.  Fuks and I. V. Konstantinova, The Cytochemistry of Immtmogenesis under Ordinary and Ex- 

tremal Conditions [in Russian], Moscow (1973). 
9. V. Likhite, E. Sabladini, and A. Sehon, Ann. New York Acad. Sci., 207,389 (1973). 

10. D.E.  Thor, Science, 157, 1567 (1967). 
11. D.B. Wilson and E. E. Weeker, J. Immunol., 9__77, 512 (1966). 

572 


