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The effect  of unfractionated preparat ions  of RNA and histones isolated f rom intact and regen-  
erat ing lymphoid tissue on the survival  and growth of leukemic lymphocytes in syngeneic r e -  
cipients was studied. The inhibitory action of histones on leukemic growth was wel l -marked 
but was independent of the morphological and functional state of the tissue at the time of their 
extraction f rom ito Elect rophores is  in polyacrylamide gel showed no appreciable differences 
in the fractional composition of histones f rom intact and regenerat ing t issues.  P re l iminary  
t reatment  of the leukemic cells with RNA f rom regenerat ing tissue reduced the survival rate 
and increased the life span of the mice compared with animals receiving cells incubated with 
RNA f rom intact t issue.  A speetrophotometr ic  study of the melting profile of the RNA prep-  
arat ions revealed differences in the ratio between the thermostable and unstable components 
of RNA from intact and regenerat ing t issues .  
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Many investigations have shown that tumor growth is inhibited by preparat ions of RNA and histones 
obtained f rom various t issues ,  including hematopoietic t issues [4]. Some factors appearing in the body 
during regenerat ion have also been shown to have a s t ronger  biological action than the analogous agents 
f rom intact t issues on the course  of several  p rocesses  in differentiating cells [1, 2, 7, 14]. It has also 
been postulated that p rocesses  of regenerat ion and of tumor growth are antagonistic [12, 13]. The compar i -  
son of these data led to the conclusion that it would be worthwhile studying the action of factors isolated 
f rom homologous regenera t ing tissue on tumor cells [11]. 

This paper  descr ibes  the results  of a comparat ive study of the effect of unfractionated preparat ions 
of RNA and histones f rom intact and regenerat ing lymphoid tissue on the survival  of the cells of lymphatic 
leukemia and its subsequent development in mice of line AKR. 

EXPERIMENTAL METHOD 

Prepara t ions  of RNA and histones were isolated f rom the spleen of rabbits in some of which regen-  
erat ion of the lymphoid tissue has been induced in response to its p re l iminary  destruction~ RNA was iso~- 
lated by phenol- tempera ture  fractionation [6] with subsequent pooling of all the fract ions.  Histories were 
isolated f rom DNP [17] of cell nuclei [15]. In all the experiments preparat ions were isolated in paral lel  
se r i e s  f rom intact and regenerat ing t issue.  To assay the RNA prepara t ions ,  besides determining the con- 
tent of DNA and protein,  the degree of contamination with phenol, the spectrophotometr ic  profile,  and the 
260/280 and 260/230 nm rat ios ,  the cha rac te r  of their appearance was studied in solutions with an ionic 
s trength of 0.14 and 0.014, using the cons tant - tempera ture  cell  of the SF-4a spectrophotometer~ The cha r -  
ac te r i s t ics  of the histone preparat ions  were determined by e lec t rophores is  in polyacrylamide gel [18] 
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TABLE 1. Effect of P re l iminary  Incubation of Leukemic Cells 
with Prepara t ions  of RNA and Histones f rom Intact and Regenera t -  
ing Rabbit Spleen on the Development of Transplanted Leukemia in 
AKR Mice 

No. of 
series of 
expts. 

Preparations intact spleen 
incubated percent of survivalpe- 
w i t h  successful riod of mice 
leukemic takes dying from 
cells leukemia 

Regenerating spleen Significance 
survival pe- of differences 

percent of riod of mice' between ex- 
successful drying from perimental 
takes leukemia groups, P 

I Histories 43,8" 31,6~2,2 50,0* 26,6-+-2,2 >0,05 
] I ,, 0* 20,0* 33,0~0,0 >0,05 

III 10,7" 36,7~6,9 13,6" 47,0~ 11,6 >0,05 
IV RNA 100,0 37,12+'1,2 80,0 62,8-----4,9* I <0,01 
V RNA 100,0 42,7m 1,5 100,0 48,3--- + 1,8" I <0,02 

VI RNA 100,0 54,6~ 1,6" 42,3 86,!"+'10,2 * <0,01 
VII RNA 100,0 35,0--0,9" 100,0 35,2-----0,8* >0,05 

�9 Changes significant compared with animals grafted with leukemic 
ceils incubated under the same conditions but without preparat ions  
of RNA and histones.  

followed by densi tometry  on the ERI-65 apparatus.  A cell suspension was prepared f rom the organs of 
AKR mice,  affected with lymphatic leukemia but otherwise untreated,  in Hanks'  medium or physiological 
saline,  and incubated at 37~ with shaking in the presence  of the RNA preparat ions in a concentration of 
0.8-3.4 mg/ml  for 1 h or the histories in a concentrat ion of 1 mg/ml  for 2 h. Meanwhile some samples 
were  incubated without RNA and histones under the same conditions. The state of the cells af ter  incuba- 
tion was assessed  on the basis of their  morphological  changes and their  res is tance  to staining with eosin. 
The cells were then injected in a dose of 0.5 million intraperi teneally into mice of the same AKR line. 
The number of animals successful ly  grafted with leukemia and the duration of their  survival  were de t e r -  
mined. Three months af ter  transplantation the mice that still survived were killed and their  spleen, thy- 
mus,  lymph glands, l iver ,  and kidneys, together with organs of the animals that had died previously,  were 
subjected to morphological  investigation. Altogether 7 ser ies  of experiments were performed on 441 mice.  

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

In the control  exper iments ,  in which the incubation medium contained neither RNA nor histories, all 
the mice developed leukemia after  inoculation. As Table 1 shows, the unfraetionated histones had a wel l -  
marked inhibitory action on the successful  grafting of cells incubated with them, and this was accompanied 
by an increase  in the survival  period of the animals that developed leukemia,  amounting to 8-27 days in 
different se r i e s .  However,  differences were not significant between groups of mice injected with cells 
treated with histones f rom intact and regenerat ing t issues .  On e lec t rophores is  in polyacrylamide gel no 
marked qualitative or  quantitative changes were found in the composition of the principal histone fractions 
isolated f rom the tissue at different per iods  of its morphological  and functional state.  

By contras t ,  in the experiments  with RNA preparat ions differences in the life span of the mice were 
found depending on the state of the t issues at  the time of extraction of the RNA preparat ions  used for t r ea t -  
ing the grafted cells f rom them. In the 3 se r ies  of experiments in which RNA was used in concentrations 
of between 1.6 and 3.4 m l / m g ,  a marked increase was observed in the life span of the leukemic animals 
grafted with cells incubated with RNA f rom regenera t ing  spleen compared,  not only with the controls ,  but 
also with mice injected with leukemic cells treated with RNA f rom the intact spleen. These differences 
between the two experimental  groups disappeared (series VII) when the RNA concentration in the incuba- 
tion medium was reduced to 0.8 m g / m l .  The percentage of successful  inoculations in some ser ies  was r e -  
duced only by the use of RNA preparat ions  f rom the regenera t ing organ.  The course of the melting curves  
of RNA preparat ions  f rom the intact and regenerat ing spleen (Fig. 1) indicated that these preparat ions dif-  
fered in the relat ive proport ions  of their  components having different degrees  of stability of their  secondary 
s t ruc ture .  RNA prepara t ions  f rom the regenerat ing spleen were charac te r ized  by an increase  in the con- 
tent of more  thermostable  fract ions.  This conclusion regarding differences in the composit ion of the het-  
erogeneie RNA preparat ions  in the intact and regenera t ing organs is in agreement  with the facts indicating 
depress ion  of par t  of the genome during regenera t ion [8] and differences in the complement  of RNA from 
intact and regenrat ing t issues  d iscovered in experiments  with hybridization of DNA and the corresponding 
RNA prepara t ions  [16]. 
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Fig~ 1. Spectrophotometric  
melting profile of RNA prep-  
ara t ions:  A) RNA f rom r e -  
generating rabbit  spleen; B) 
RNA f rom intact rabbit  spleen; 
1) ionic strength 0.14, 2) ionic 
s t rength 0.014. Absc issa ,  
t empera ture  (in ~ ; ordinate,  
rat io D t~ /n25~ where ~25~ is the 260z ~-'2601 ~260 
optical density at a wavelength 
of 260 nm and a tempera ture  of 

to 
25 ~ andD 80 is the same at t em-  
pera ture  t~ 

When the mechanism of the effect of the various RNA and histone 
preparat ions  on leukemic cells is discussed the possibili ty of their ac -  
tion on the genetic apparatus after  penetration inside the cell  must be 
considered.  At the same time, the fact must not be forgotten that RNA 
and histones can alter  the course of intracel lular  metabolic processes  
[5, 10] by acting on the cytoplasmic s t ruc tu res .  In addition, the p r e s -  
ence of RNA and histones on the surface of the cells must i tself affect 
the cha rac te r  of the relations between the tumor and normal cells,  and 
this may be expressed as delay of tumor growth or  even the complete 
prevention of prol i ferat ion of the tumor cel ls .  

There are  thus good grounds for attributing the quantitative dif- 
ferences in the action of RNA preparat ions isolated from intact and re -  
generating tissue on the transplantability of leukemic cells to the 
grea te r  sensit ivity of leukemic cells to RNA fractions that appear or  
are  p resen t  in l a rge r  quantities in regenerat ing tissue. In the exper i -  
ments with histenes the degree of the inhibitory effect of these RNA 
fractions in the concentration used may have been very  high, for we 
know that if the concentration of histones is increased to more than 
0.1 mg/ml ,  their toxic effect may be strengthened and this, in turn, 
would not allow the quantitative differences in the action of the p r e p a r -  
ations f rom intact and regenerat ing tissue (if they exist),  to be detected~ 
Observed differences in the quantitative effect of total histones f rom 
chick embryos  at different periods of development on the rate of suc-  
cessful  transplantation of tumor cells [3] can be regarded as indirect 
evidence in support  of this view~ Certain changes in the DNA/histone 
ratio and in the ratio between the histone fractions have also been dem-  
onstrated during differentiation of cells [9], although no sharp changes 
in the composition of the main historic fractions with a change in the 
rate of growth must  be expected [19]~ 

In view of the findings described above, further  and more detailed comparat ive studies of the f r ac -  
tional composition of preparat ions  of RNA and histories)and, possibly,  other components also f rom intact 
and regenerat ing t issue)and a study of the effect  of the individual fractions on tumor growth must be r e -  
garded as important .  
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