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EFFECT OF 5'-DEOXY-5'-S-ISOBUTYLADENOSINE
ON HE MATOPOIETIC STEM CELLS
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The compound 5'-deoxy~-5'-S -isobutyladenosine (SIBA), a synthetic analog of S-adenosylhomocysteine,
inhibits cell transformation induced by DNA - and RNA-containing viruses and viral replication {6, 10, 11],
as well as methylation of tRNA and proteins [8, 14].

Raies et al, [10] andRobert-Gero etal, [11] observed a marked decrease in transport of labeled pre-
cursors when they studied the effect of SIBA on synthesis of nucleic acids and intracellular proteins, Pierre
and Robert-Gero [9] showed that SIBA depresses transport of sugars and nucleotides equally in normal and
virus-infected fibroblasts.

The antimitogenic action of SIBA on blast-transformed human and animal lymphocytes has been demon-
strated by several investigations [2, 3].

According to Raies et al, [10], SIBA penetrates easily into cells. Carteni et al, [4] and Lawrence et al.
[7] demonstratedthe rapid enzymic degradation of SIBA to the less active 5'-deoxy-5'-S-isobutylinosine in
eukaryotes,

Since SIBA has a powerful oncostatic action and possesses low toxicity toward normal cells, it shows
prospects of being an effective antitumor preparation. Accordingly, in the investigation described below,
the effect of SIBA was studied on normal hematopoiesis and, in particular, on proliferative activity of hemato-
poietic stem cells (CFUs).

EXPERIMENTAL METHOD

SIBA was generously provided by the French biochemists Lederer and Robert-Gero (Institut de Chimie
des Substances Naturelles, France).

Experiments were carried out on female (CBA X C57BL)F, mice weighing 20-22 g.

In experiments in vitro bone marrow cells were flushed out of the femora of intact mice with medium
TC 199 with the addition of 20 mM HE PES and antibiotics at 4°C, and then washed out once with medium., The
cell suspension (4 x 10% nucleated cells in 1 ml) infended for transplantation was incubated with SIBA (3,1X
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TABLE 1, Effect of SIBA on Intact CFUs and CFUs Stimulated by Cyclic AMP in Vitro

Incubation |Number of CFU_ on | Increase in Decrease in
Conditions Concentration, M |time, h 9th day (M £ m) number of |CF U, % £
CFUS, "/o
Control (without rreat-
ment) — 3 16,5+0,8 (9) - — —
SIBA 3,1.10—4 3 16,514 (10) — — —
SIBA 3,1-10—* 1 19,5-+0,9 (10) 15,3 — —
Cyclic AMP 10—8 3 17,813 (10} — — —
Cyclic AMP +SIBA 10—8 1 3,1.10~* 3and 3 10,7+1,4 (10) — 40,0 <0,0!
Cyclic AMP + SIBA 10—84+3,1-10~¢ 3and 1 19,5-+1,2 (10) — - -

Legend, Here and in Table 2, number of spleens shown in parentheses.

TABIE 2, Action of SIBA in vivo on CFUg

- AT
-8 gumber o . 9 B?Q
Conditions {Dose of SIBA| & < FUson 9th 5.3 .2 »
S Y day(Mim)gEE
25 £80
Control
(without )
treatment) — — 114,941,2(9 — —
SIBA 100 mg/kg 3 17,7+1,2 | 15,8 |<0,05
(11)
SIBA 0.1 mg/ml | — 19,4+1,7 | 28,3 |<0,05
cell sus- 8
pension

1074 M) for 1 and 3 h and with 3',5'-AMP (10~8M) for 3 h at 37°C. SIBA also was added to the experimental
samples with 37,5'-AMP, At the end of incubation, 4 X 10? living nucleated cells were injected intravenously
into lethally irradiated mice, The mice were irradiated with 1¥Cs y-rays (dose rate 21 rads/min) in a dose
of 1300 rads. The number of CFUg was determined by the method of Till and McCulloch [13], The mitogenic
effect of cyclic AMP was determined from the decrease in the number of splenic colonies after transplantation
of bone marrow cells incubated with SIBA for 3 h,

In experiments in vivo SIBA was injected intraperitoneally into an intact mouse in a dose of 100 mg/kg.
The bone marrow was removed 3 h later and a cell suspension prepared by the method described above, Ir-
radiated recipients received an injection of 4 X 10% nucleated cells. In another Series of experiments SIBA
(0.1 mg/ml) was added to the cell suspension of intact bone marrow containing 10* nucleated cells /ml and was
injected without incubation, in a dose of 4 X 10* nucleated cells, into the irradiated mice. The number of exog-—
enous splenic colonies was counted on the 9h day, The change in the number of CFUs after treatment with
SIBA was expressed in per cent,

EXPERIMENTAL RESULTS

The experiments showed (Table 1) that preincubation of bone marrow cells with SIBA for 3 h caused no
change in the number of CFUs, but incubation under similar conditions for 1 h increased the number of CFUs
by 15,3% compared with intact bone marrow, This suggests that SIBA acts not only on the donor's bone marrow
cells, but also on T lymphocytes remaining in the recipients' spleens, suppressing mitogenic signals in re-
sponse to transplantation of bone marrow,

To test this hypothesis the effect of SIBA was studied on the number of CFUs (Table 2) after simultaneous
injection of SIBA with bone marrow cells and when the donors' hematopoietic cells were exposed to its action
for 3 h after intraperitoneal injection, The increase in the number of splenic colonies (CFUs) in these experi-
ments was by 28.3 and 15.8% respectively.

SIBA had an inhibitory effect on bone marrow cells stimulated by 3!,5'-AMP, incubated with SIBA for
3 h and transplanted intravenously into lethally irradiated mice. No such effect was observed after incubation
for 1 h with SIBA, The number of CFUs was reduced by 40% in the presence of SIBA compared with cells
treated with 3'-5'-AMP alone (Table 1). The writers showed previously [1] that 3!,5'-AMP stimulates pro-
liferative activity of the CFUs by 60%. The increase in the sensitivity of the stem cells to the action of SIBA
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probably took place as a result of emergence of the CFUs from a state of rest (G) under the influence of 37-
5'-AMP, Our results agree with those of Terrioux [12], who showed that SIBA acts on proliferating cells and
not on cells blocked in the Gy phase,

E vidently as a result of stimulation by 3'-5'-AMP there was an increase in activity of enzymes responsi-
ble for degradation of the products of S-adenosyl-methionine (SAM) metabolism, natural inhibitors of DNA
synthesis and of methylation of RNA and proteins., The cytostatic effect of SIBA, according to Zappia, can be
explained by competitive relations in vivo between 5'-methylthioadenosine (5'-MTA) and SIBA, Because of
the great affinity of SIBA for these enzymes, a large quantity of 5'-MTA accumulates in the cell.

SIBA may perhaps exert its effect on CFUs at the cell membrane level, In agreement with observations
by Hirata and Axelrod [5], S-adenosylhomocysteine (SAH) inhibits methylation of membrane phospholipids,
and for that reason SIBA, as an analog of SAH, may act on this reaction to reduce the content of phosphatidyl-
N-monomethylethanolamine (2 methylation product of phosphatidylethanolamine), In the investigation cited
it was shown that an increase in the content of this product in the membrane leads to a change in membrane
fluidity; consequently, it can be tentatively suggested that SIBA, by changing membrane fluidity reduces
the entry of certain molecules of sugar and nucleoside inside the cells [9].

It can be concluded from these data that SIBA does not inhibit the proliferative activity of intact stem
cells but, on the contrary, increases the number of CFUs by 15-28% in vitro and in vivo. In the presence of
SIBA the mitogenic effect of 3'-5'-AMP is inhibited, in the same way as proliferation of lymphocytes under
the influence of various mitogens is inhibited,
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