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5 ' -Deoxy-5 ' -S- i sobuty ladenos ine  (SIBA) is a synthetic analog of S-adenosylhomocysteine,  a natural inhibitor 
of DNA, RNA, and protein t ransmethy lases .  SIBA strongly and i r r eve r s ib ly  inhibits virus t ransformat ion of 
cells in culture in vi tro and revers ib ly  inhibits DNA, RNA, and protein synthesis  in normal  f ibroblasts  [8] and 
blast t ransformat ion  of normal  human and animal lymphocytes [3], and has no inhibitory action on hematopoiesis  
or  prol i fera t ion of intact hematopoietie stem cells (CFU s) in mice  [1]. In this connection it is very  important  
to know whether SIBA posses ses  antiprol iferat ive p roper t i es  in vivo against tumor  cells and normal  hemato-  
poietic cells. 

The aim of this investigation was to study the antiprol iferat ive p roper t i es  of SIBA in vi tro and in vivo in 
exper iments  on mice  with t ransplantable lymphoma NK/Ly. 

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

SIBA was synthetized at the Institute of Organic Synthesis, Academy of Sciences of the Latvian SSR, by 
L e d e r e r ' s  method [5]. 

Experiments  in vivo were ca r r i ed  out on noninbred female mice  with lymphoma NK/Ly, weighing 20-22 g, 
on the 5th-7th day after  intraperi toneal  t ransplantat ion of 9" 106 NK/Ly asci tes  cells. Cells of the asci tes  tumor  
and bone m a r r o w  were studied in mice  with lymphoma NK/Ly,  and bone m a r r o w  cells in intact mice.  SIBA in 
a concentration of 5 m g / m l  physiological  saline, was dissolved on a water  bath at 85-95~ immediately  before 
being injected intraperi toneal ly  in a single does of 250 m g / k g  body weight. DNA synthesis in asci tes  tumor  
cells and bone m a r r o w  cells was studied by measur ing  incorporat ion of [3H]thymidine, injected intraperi toneal ly 
in a dose of 10 pCi pe r  mouse (specific activity 23 mCi /mmole)  1 h af ter  injection of SIBA. Mice receiving 
[3H]thymidine alone served as the control.  

To study repara t ive  DNA synthesis replication was inhibited with hydroxyurea  (HU) (from Serva, West 
Germany), which was injected intraper i toneal ly  into the animals in a single dose of 200 m g / k g  30 min before 
injection of [3H]thymidine. The animals were killed 1 h la ter  and aseites tumor  cells and bone mar row cells 
were removed.  The effect of SIBA on repara t ive  DNA synthesis  was studied 30 min after  injection of HU. The 
cells af ter  removal  were washed 3 t imes to remove the label in 50 ml of physiological  saline, centrifuged at 
1200 rpm for  10 rain to obtain the cell residue,  and distr ibuted at the rate o[ 5 �9 106 cells in a volume of 0.2-0.3 
ml,  to which 2 ml of cold 5% TCA was added for 30 min. Radioactivity of the samples was determined on a 
Mark 2 liquid scintillation counter  (from Nuclear  Chicago, USA). 

In experiments  in vi tro asci tes  tumor  cells f rom NK/Ly mice  were washed once with medium No. 199, 
then t r an s f e r r ed  to incubation medium No. 199 containing 20% bovine serum and penicillin (100 U/ml medium). 
[3H]Thymidine in a dose of 2 pCi was added to 2 .5-ml  samples  containing 2" 106 ce l l s /ml  after  incubation with 
300 pM SIBA for  1, 24, and 48 h. Incubation continued for  2 h, af ter  which the cells were f i rs t  washed 3 time s 
with 0.9% NaC1, and then t rea ted  with 5% TCA to determine radioactivi ty in the tumor  cells. 
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TABLE 1. Effect of SIBA on DNA Synthesis in 
NK/Ly Ascites Tumor  Cells in Vitro 

I bat.on I Incorporation o3 i~H]thymidine into 
inm T M h 1 DNA, cpm (M* m) Percentof 

, . . . . . .  inhibition 
1 untreated treated w-gh SIBA 

3 60 017--+1299,7 ti 017-+971,0 81,7 
24 16 451 -+859,5 838-+254,1 94,9 
48 1441,0-+396,1 382-+47,9 73,47 

Legend. Each sample 2.5 ml in volume contained 
5" ~ cells and 300 ~M SIBA. 

I00  

5 0  

I0  

2O0 ~- 

a b ~.so 

lo0 

50 

to 

Fig. 1 

] 2 3 4 ,  

Fig. 2 

b t c 
i 

! 1 2 3 4 ,  

Fig. 1. Effect of SIBA on incorporat ion of [3H]thymidine 
into DNA of NK/Ly asci tes  tumor  cells and bone m a r r o w  
of intact mice  in vi tro.  Ordinate, incorporat ion of [3HI 
thymidine into DNA (in percent  of control): a) asci tes  
tumor  cells incubated for 2 h in the p resence  of SIBA 
(500 #M to 5- 106 cells in a volume of 2.5 ml); SIBA was 
removed by r insing the cells and incubation continued for  
2 h with [3H]thymidine (2 #Ci /5"  106 cells);  b) bone m a r -  
row cells f rom intact mice  (the same conditions). Un- 
shaded c o l u m n s - c o n t r o l ;  obliquely s h a d e d -  SIBA, 300 
~M; black columns - SIBA, 500 pM; broken line indicates 
af ter  r insing cells.  

Fig. 2. Effect of SIBA on [3H]thymidine incorporat ion 
into DNA of NK/Ly asci tes  tumor  cells and bone m a r r o w  
cells in vivo in mice.  Ordinate, incorporat ion of [3H]- 
thymidine into DNA (in percen t  of control);  1) control 
(untreated); 2) SIBA, 250 mg/kg;  3) HU, 200 mg/kg ;  4) HU, 
200 m g / k g  +SIBA, 250 mg/kg  (with 30-rain intervals) ,  a) 
NK/Ly asci tes  tumor  cel ls;  b) bone m a r r o w  cells f rom 
mice with NK/Ly lymphoma; e) bone m a r r o w  cells of in-  
tact  mice.  

In experiments  with p re l iminary  incubation for  2 h, 5" 106 cells in a sample measur ing  2.5 ml were incu-  
bated in the p resence  of SIBA in a final concentrat ion of 300 and 500 #M. After incubation, asci tes  tumor  cells 
and intact bone m a r r o w  cells were washed twice with medium No. 199 in a volume of 20 ml to remove SIBA, 
centrifuged for  5 rain at 1200 rpm, and the cell residue was isolated and  t rea ted  with f resh  medium containing 
[3H]thymidine (at the rate of 1 pCi to 2.5"106 cells). Incubation then continued for  2 h at 37~C. The cell suspen-  
sion in a volume of 0.2 ml was then t rea ted  with 5% TCA and radioactivi ty was measured  in acid-insoluble f r a c -  
tions. 

EXPERIMENTAL RESULTS 

Considerable differences were found in the antiproliferative activity of SIBA in vivo and in vitro on NK/Ly. 

The results of the study of the action of SIBA on NK/Ly ascites tumor cells are given in Table i. SIBA in a 

dose of 300 ~M inhibited incorporation of [3H]thyrnidine into DNA of the test cells by more than 80% as early as 
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af te r  3 h of incubation, and a f t e r  24 h of incubation the pe rcen tage  of inhibition exceeded 90, in ag reemen t  with 
data obtained in the w r i t e r s '  l abo ra to ry  [2] on the effect  of SIBA in the s ame  dose in v i t ro  on L5178 mouse  
l eukemia  cel ls .  SIBA, as an analog of S-adenosylhomocys te ine ,  undergoes  rapid  enzymic  hydro lys i s  [6] and 
o ther  convers ions  [7]. During s h o r t - t e r m  cul ture  of t u m o r  cel ls  and of no rma l  explantable cel ls  ( lymphocytes 
and bone m a r r o w  cells}, however ,  the act ivi ty  of these  enzymes  pa r t i cu l a r l y  in the ex t r ace l lu l a r  med ium is 
v e r y  low, and SIBA is  able to exe r t  i ts  inhibi tory act ion on va r ious  t r a n s m e t h y l a s e  react ions .  

It was obse rved  p rev ious ly  [8] that  the effect  of inhibition of nucleic acid and pro te in  synthesis  in no rma l  
and t r a n s f o r m e d  cel ls  can be pa r t i a l l y  or  comple te ly  abolished a f te r  r emova l  of SIBA f rom the incubation m e -  
dium by r ins ing the cel ls .  

Res tora t ion  of [3H]thymidine incorpora t ion  into DNA of NK/Ly  asc i t e s  cel ls  and bone m a r r o w  cel ls  a f t e r  
r ins ing to r emove  SIBA also was found in expe r imen t s  in v i t ro .  

Some i n c r e a s e  in an t ipro l i fe ra t ive  act ivi ty of SIBA took p lace  as the resu l t  of an i nc rea se  in i ts  dose 
(Fig. 1). F o r  ins tance,  the pe r cen t age  of incorpora t ion  of [3H]thymidine for  bone m a r r o w  cel ls  was 15.7 and 
8.9 compa red  with the control  for  doses  of 300 and 500 #M, whereas  a f t e r  r ins ing  the cel ls  to r emove  SIBA, 
incorpora t ion  of the label  r o se  sharp ly  to 69 and 82% respec t ive ly .  

The r e su l t s  of the expe r imen t s  in vivo a re  given in Fig. 2. After  a single in t raper i tonea l  injection of 
SIBA in a dose of 250 m g / k g  incorpora t ion  of [3H]thymidine into DNA of no rma l  mouse  bone m a r r o w  cel ls  was 
unchanged, but incorpora t ion  of [3H]thymidine into bone m a r r o w  DNA of mice  with NK/Ly lymphoma and of the 
t u m o r  cel ls  t h e m s e l v e s  was signif icantly i nc rea sed  compared  with the control .  Consequently, instead of its 
s t rong  an t ip ro l i fe ra t ive  action, SIBA in vivo e i the r  had no effect  on pro l i fe ra t ion ,  as in the case  of bone m a r r o w  
cel l s  of no rma l  mice ,  o r  it  had the d i rec t ly  opposi te  action: It  s t imula ted  pro l i fe ra t ion  jus t  as in the case  of 
bone m a r r o w  cel ls  of mice  with NK/Ly  lymphoma  and of a sc i t e s  t umor  cel ls .  

After  consecut ive  inject ions of HU, an inhibi tor  of rep l ica t ive  synthes is ,  and SIBA in the s ame  dose, with 
a 30 min  in te rva l ,  t he re  was some dec r ea s e  in the an t ipro l i fe ra t ive  action of HU in the case  of bone m a r r o w  
cel l s  f rom intact  m ice  and asc i t e s  t u m o r  cel ls ,  whereas  in bone m a r r o w  cel ls  of mice  with NK/Ly  lymphoma 
incorpora t ion  of [3H]thymidine was s t imula ted  up to 155% of the control .  

Since SIBA in vivo s t imula tes  p ro l i f e ra t ion  of hematopoie t ic  cel ls  against  the background of HU, this p r o p -  
e r ty  of SIBA may  p rove  useful  for  combinat ion chemotherapy .  
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