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Loss  of t he i r  t umor  p rope r t i e s  by leukemic  cei ls  in cul ture  is the bas i s  for  the study of the effect  of 
f ac to r s  concerned in the regula t ion of hematopoies i s  on leukemic  ce i l s .  Body t i s sues  a r e  the natural  source  
for  obtaining subs tances  with a growth- regula t ing  action. In pa r t i cu la r ,  t i s sue - spec i f i c  (but not s p e c i e s -  
specif ic)  subs tances  which have been isolated f rom t i s sues ,  inhibit p ro l i f e ra t ive  p r o c e s s e s  in the or iginal  
t i s sues  [2, 6]. Whether  or  not these  subs tances  can be used to influence tumor  growth is de te rmined  by many  
fac tors ,  among which one of the mos t  impor tant  is the degree  of sens i t iv i ty  of t umor  and normal  cel ls  to the 
action of agents  isolated f rom normal  t i s sues .  

The object  of this invest igat ion was to study the effect  of  a lyophilized aqueous ex t r ac t  f rom normal  spleen 
on DNA synthes is  in leukemic  and normal  spleen ce i l s .  

EXPERIMENTAL METHOD 

Extracts were obtained from bovine spleen tissue [4, 5] after rnineing of the organ and dehydration and 
defatting of the tissue with acetone, by mixing for 24 h with 15 volumes of water. All operations were con- 
ducted in a cold chamber at 4~ The extracts were dialyzed against large volumes of water for 24 h in the 
cold. Before lyophilization of the preparation it was passed through membrane filters. The preparations were 
added to cultures in concentrations of 50, i00, 500, and i000 pg/ml. 

Normal ceils were isolated from the spleen of AKR and C57BL mice and leukemic ceils from the spleen 
of AKR mice with spontaneous leukemia and from the spleen of C57BL mice with transplanted La leukemia. 
More than 50% of cells from the spleen of AKR mice with spontaneous leukemia and under 3% of cells from 
the spleen of C 57BL mice with La leukemia reacted with anti-0-serum. The ceils were cultured in nutrient 
medium 199 with the addition of 10% human blood group AB (IV) serum, 1% L-glutamine, i00 i.u./ml penicillin, 
and I00 ~xg/ml streptomycin. The total volume of the samples was i ml. The ceil concentration was 5 • 106 
oells/ml. Leukemic and normal cells were cultured in the presence of the preparation as a rule for 4 h. Under 
these circumstances the preparation was added to the culture of leukemic cells immediately after setting up 
the samples, for the leukemic cells had high spontaneous DNA-synthesizing ability. Normal cells were usually 
cultured beforehand for 68 h with PHA-M (from CBI or Gibco, USA). 31-I-thyrnidine was added to all samples 
simultaneously with the preparation in a dose of 2 ~Ci. The total number of experiments was 54. Each test 
was conducted on five parallel samples. The viability of the cells was determined by their resistance to stain- 
ing with trypan blue. After the end of culture the cells were cooled and sedin~e nted by centrifugation, washed 
twice with cold physiological saline, and treated wRh a 5% solution of TCA. The cell precipitates were trans- 
ferred to "Synpo rn filters, rinsed with TCA and ethanol, dried in air, and transferred to small flasks for 
determination of radioactivity on liquid scintillation counters. The intensity of incorporation of 3H-thymidine 
into the exper imen ta l  s am p l e s  was ca lcula ted  as a pe rcen tage  of incorpora t ion  into s amples  not containing 
the p repara t ion .  Changes in DNA synthes is  were  ca lcula ted  by the equation 

cpm in experiment 
% of inhibition of synthesis = 100 epm in control 
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Fig.  1. Effect  of addition of preparat ion in dose of 
1000 #g/m1 on incorporat ion of aH-thymidine into PHA- 
st imulated normal  and leukemic mouse  spleen cei ls .  
Absc issa :  1-5) cul tures  of normal  PHA-st imula ted  
cel ls ,  6-16) cul tures of leukemic cel ls;  ordinate,  in- 
corpora t ion  of isotope in experimental  samples relat ive 
to control not containing prepara t ion (in %). 

Fig. 2. Effect  of dose of prepara t ion on incorporat ion 
of 3H-thymidine into PI-IA-stimulated normal  and 
leukemic spleen cells.  Abscissa ,  concentrat ion of 
prepara t ion (in pg /ml ) ;  ordinate,  incorporat ion of i so-  
tope into experimental  samples relative to samples not 
containing preparat ion (in %). 1) PHA-st imula ted  
normal  ceils,  2) leukemic cei ls .  

TABLE 1. 
in P resence  of Prepara t ion  

DNA Synthesis in Leukemic Ceils 

~ ~. h h" 
Leukemic vc:~..i o ~ 1  Incorporation of 

~E ~ d ' ~  SH-thy midine, z, cells ra,', :zl Z~ ol ppm 

Spontaneous 
leukemia 

5 o 

,oo 
500 

1ooo 

50 
1oo 
500 

lOOO 

15 
19 
,7  

,o 
12 

58 550_____12 130 
52 630___5 230 
39 650___2 580 
l l 730+.1 060 
6 689+.890 

206 920+.8 170 
156 120+.17 870 
163 160+_9 820 
54 120+_1 980 
33 260+_2 710 

T r a n s p l a n t e d  
[ e u k e m i a  

>0,05 
>0,05 
<0,05 
<0,05 

>0,05 
>0,05 
<0,05 
<0,05 

EXPERIMENTAL RESULTS 

It will be clear from Fig. I that the preparation thus obtained, in a concentration of i000 t~g/ml, inhibited 
DNA synthesis in leukemic cells by 69-92% (in spontaneous leukemia cells by 79%, in transplanted leukemia 
cells by 83%). DNA synthesis in normal lymphocytes stimulated with PHA was reduced under these conditions 
by only 16-52~. A decrease in the dose of the preparation to 500 #g/ml caused a reduction but not disappear- 
ance of the inhibitory effect on DNA synthesis in the leukemic cells. Incorporation of 3H-thymidine in this case 
was reduced by 40-80% (mean 62-65%). Smaller doses of lyophilized extract from normalspleen as a rule 
caused less constant inhibition of DNA synthesis in leukemic cells (Table i). Estirnation of DNA synthesis in 
PHA-stimulated cells treated with the preparation in doses of 500 #g/ml or less revealed no appreciable 
effect on the intensity of incorporation of the labeled DNA precursor into the cells. 

Significant inhibition of DNA synthesis  in leukemic cells  (by 72%) was found af ter  incubation of the cel ls  
with the prepara t ion in a dose of 1000 p g / m l  for i h. If the normal  ceils were t rea ted  with the prepara t ion 
for 1 h, r insed to remove it, t rea ted  with PHA, and then cultured for  3 days, st imulation of DNA synthesis  in 
these cells in fact corresponded to stimulation of DNA synthesis  in untreated spleen cells (92% of the control).  
Small  doses of the preparat ion,  even if incubated for 72 h, did not prevent  activation of DNA synthesis  in 
normal  cells  under the influence of PHA; l a r g e r  doses inhibited it by half (Table 2). 

Aqueous ext rac t  f rom bovine spleen thus contains substances capable of inhibiting DNA synthesis in 
normal  and leukemic mouse  spleen cel ls .  Because of this proper ty ,  these substances can be compared  with 
13~nphocytic chalone [3]. However,  leukemic cells  were  found to be more  sensit ive to the action of the in- 
hibitor of DNA synthesis isolated from spleen than were normal cells (Fig. 2). 
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TABLE 2. T r a n s f o r m a t i o n  of N o r m a l  Mouse 
Spleen Cells  under the Influence of PHA in the 
P r e s e n c e  of Different  Doses of P r e p a r a t i o n  
(PHA and p repara t ion  were  added at the s a m e  
t ime) 

PHA 

T 
7 -  

--L- 

r 

Dose of 
prep,, 
gg/rnl 

0 
0 

50 
50 
0 
0 

1000 
1000 

No. of 
vi able 
cells, % 

40 
42 
41 
47 
54 
54 
62 
55 

Incorpora- 
tion of SH- 
~hymidine, 
cpm 

360+40 
71447500 
345___45 

6600+470 
300+20 
6050+960 
22oT3o 

2900+140 

;>0.05 

<0,05 

The p repa ra t ion  isola ted f rom spleen also r e s e m b l e s  chalones in i ts  act ion on cell  viabi l i ty .  Fo r  in-  
s tance,  if the p repa ra t ion  was p r e s en t  in the med ium,  in wha tever  concentra t ion,  it did not reduce  the number  
of viable normal  (Table 2) o r  l eukemia  (Table 1) ce i l s .  Consequently,  the s t r onge r  inhibiting act ivi ty  of the 
p repa ra t ion  on leukemic  cel ls  was not connected with any cytocidal  action on them.  The r e su l t s  of these  in-  
ves t igat ions  do not cont rad ic t  p rev ious  data [1] showing that  the no rma l  spleen of an imals  m a y  be the source  
of subs tances  with cytotoxic act ivi ty  on leukemic  cel ls ,  for  this  effect  was found during cul ture  of leukemic  
ce l l s  under  spec ia l  conditions.  The re  is no doubt that  f ract ionat ion of the subs tances  isolated,  a change in 
the methods  of ext rac t ion ,  o r  a change in the morphofunct ional  s ta te  of the o rgan  at the t ime  of ext rac t ion  
would enable subs tances  with a di f ferent  biological  act ion to be obtained f rom the spleen.  A pa r t i cu l a r ly  p r o m -  
ising line of  invest igat ion in this d i rec t ion  is the s ea r ch  fo r  methods  of obtaining subs tances  f rom the t i s sue  
of an organ with a m o r e  m a r k e d  dif ferent ia l  action on no rma l  and leukemic  cel ls .  
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