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15-Deoxyspergualin (DSG) is an analogue of

spergualin isolated from Bacillus laterosporus0'.
In mice, DSG strongly inhibits antibody forma-
tion and delayed-type hypersensitivity to sheep
red blood cells2). In rats, DSGinhibits the re-
jection of skin2), heart3) and islet cell4) allografts.
The mechanisms responsible for these immuno-
suppressive actions of DSGhave not been elu-
cidated. To investigate these mechanisms, we
administered DSGor cyclosporin A (Cy A), a
representative immunosuppressant5), to rats trans-
planted with a skin allograft. Wethen examin-
ed the blastogenic response and the release of
interleukins 1 (IL 1) and 2 (IL 2) by spleen cells
isolated from these rats.

The transplantation of rat skin was carried
out as previously reported6). Male 9 weeks old
Fisher 344 and SHR rats (Charles River Japan,
Kanagawa, Japan) were used as recipients and
donors, respectively. DSG was prepared at
Takara Shuzo Co., Ltd.7). It was dissolved in
saline, sterilized by passing through a 0.22 /^m-
filter, and stored at -20°C until use. Cy A

(Sandimmun) was purchased from Sankyo Co.,
T Deceased.
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Ltd., Tokyo, Japan, and diluted with olive oil
as required. As previously reported2), DSG

dose-dependently prolonged mean survival time
(MST) of the skin allograft at doses of 2 to 12.5
mg/kg, when given ip for the successive 10 days
after the grafting. In a separate experiment,
when Cy A was given po at doses of 12.5 (n=6),
25 (n=l) and 50mg/kg (n=6) using the same
schedule, the MSTs were 9.3±0.5, 14.1 ±3.3 and

1 6.0 ±4.4 days (mean ±SD), respectively (control
MST=7.5±1.5 days; n=4). The result is in
agreement with the report of Denhamet al.8\
Therefore, DSG was administered ip into 6
rats at an immunosuppressive dose of 3 mg/kg
once a day for 22 days from 1 day (day 1) after
the transplantation. Cy A was given orally to
10 rats at a dose of 25mg/kg following the
same schedule. A control group of 7 rats
received neither agent. The spleens were re-

moved from 5 animals per group on day 23 and
used in the following experiments.
RPMI 1640 medium supplemented with 10%

fetal calf serum (FCS), sterptomycin (100 ^g/ml)
and benzylpenicillin (100 units/ml) was used to in-
cubate spleen cells at 37°C in 5% CO2 in air.
From each group one aliquot of unseparated
spleen cells was tested for blastogenic response
as reported previously6). Another aliquot of
cells was used to prepare culture supernatants
containing IL 1. These cells was suspended in
the RPMI medium (l xlO7 cells/ml), seeded
into FCS-coated Falcon 3003 dishes (10 ml/dish)
and incubated for 2 hours.

For each group the adherent cells were ob-

tained and pooled. The pooled cells (l xlO6
cells/ml/well) were incubated with 25 ^g/ml of
Escherichia coli 055 : B5 lipopolysaccharide (LPS,
Difco, Detroit, U.S.A.) for an additional 36 hours
in 24-well Costar culture plates. The super-

natants were separated and stored at 4°C. To
prepare culture supernatants containing IL 2, a
third aliquot of unseparated cells (2 x l06 cells/
ml/well) was incubated with or without 10 ^g/ml
of concanavalin A (Con A, Sigma, St. Louis,
U.S.A.) in the 24-well plates. After 48 hours

incubation the supernatants were separated and
stored at 4°C. The IL 1 and IL 2 activities in
the culture supernatants were determined accord-
ing to Rosenwasser and Dinarello9) and
Gillis et al.10\ respectively. Data were an-

alyzed by Student's t-test.
Tail skin grafts of 4 SHRdonors were trans-
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Table 1. Effects of DSG and Cy A administrations
on blastogenic responses of spleen cells stimulated
with mitogens.

[3H]TdR incorporation (cpm)
Con ALPS

Control 130,833±18,458 24,073±5,967
DSG 359,714± 182,209* 26,472±9,650
Cy A 80,381 ±24,542** 8,177±l,903**

Triplicate 0.2 ml of the unseparated cell (2 x 105
cells) were incubated with 5 ^g/ml of ConA or

100 fig/ of LPS in flat bottomed Costar 96-well

plates for 72 hours and pulsed with 1 ^Ci of [6-3H]-
thymidine ([3H]TdR, 15.5 Ci/mmol, New England
Nuclear, Boston, U.S.A.) for the last 8 hours of

the incubation period. After the cells were har-

vested, measurement of [3H]TdRincorporation into
the cells was carried out in liquid scintillation coun-
ters. Data are shown as the meand=SDof five
seperate determinations.
* P<0.05. ** P<0.01.

planted to 23 Fisher 344 recipients. In the
control group («=7), the grafts were rejected at
6.9±1.1 days (mean±SD) after grafting. In

contrast, DSG (n=6) and Cy A O=10) com-
pletely inhibited the rejection until day 23 when
the spleens were removed.
Unseparated spleen cells prepared from each

group were tested for their responses to Con A
and LPS. As shown in Table 1, the Con A and
LPS-stimulated blastogenic response of cells
obtained from Cy A administered rats were
significantly lower than the response of cells
obtained from those control rats. In contrast,
the administration of DSGdid not impair the
response of the cells to either mitogen. Onthe
contrary, a significantly higher blastogenic re-
sponse to Con A was observed in spleen cells
obtained from the rats treated with DSG.

Adherent spleen cells were tested for their
ability to release IL 1 after LPS stimulation. As
shown in Table 2, the IL 1 activity was slightly
lower in the cells from Cy A-treated rats (no
difference statistically significant). In contrast
however, a significantly higher IL 1 activity was
observed in the cells from DSG-treated rats.
The effects of DSGor Cy A administration on

the ability of the unseparated cells incubated
with or without Con A to release IL 2 were ex-
amined. The results are shown in Table 3.

Compared to control, the IL 2 activity released
spontaneously and in response to stimulation
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Table 2. The ability of adherent spleen cells from
DSGand Cy A-treated rats to release IL 1.

[3H]TdR incorporation
(cpm)

Control 132,384± 14,382
DSG 183,250±23,455*
Cy A 114,319±19,832

Male C3H/HeJ mice purchased from Jackson
Laboratory, Bar Harbor, U.S.A., were used as
thymocyte donors. The thymocytes (4x 105 cells)
were incubated for 72 hours in 0.15 ml of the in-
cubation medium with 1.25 ^g/ml of Con A with
0.05ml of 1/32 dilution of the LPS-stimulated

supernatants or the incubation medium. The
other testing conditions are the same as those
described in the legend of Table 1. Data are

shown as the mean±SDof triplicate determina-
tions. The background level of [3H]TdR incor-

poration to the cells stimulated with Con A (1.25
iWg/ml) was 33,153±9,005 cpm.
* P<0.05.

Table 3. Effects of DSGand Cy A administrations
on IL 2 release.

[3H]TdR incorporation (cpm)
- ConA + ConA

Control 16,880+4,122 238,329+28,524
DSG 23,820+6,477* 333,634+ 18,017**
Cy A 10,344+2,753** 144,154+25,125**

IL 2 activities in the supernatants from the
unseparated spleen cells with or without Con A
were quantitated in the presence of 1 x 104 CTLL-2
cells in a final volume of 0.2ml. The cells were
incubated for 18 hours, pulsed with 1 /*Ci of
[3H]TdR, and further incubated for 6 hours.
Measurement of the incorporation of [3H]TdR
into the cells was carried out as described in the
legend of Table 1. Data correspond to 1/8 dilu-
tion of the ConA-free supernatants and 1/256
dilution of the Con A-induced supernatants, re-
spectively, and are shown as the meandzSDof five
determinations.
* P<0.05. ** P<0.01.

by Con A were significantly lower in the cells
from the rats treated with Cy A. The amount
of IL 2 released however was found to be signifi-
cantly higher in the cells from the rats treated
with DSG.

These results demonstrated that the administ-
ration of Cy A at a dose of 25 mg/kg significantly
reduced the blastogenic response and IL 2 re-
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lease from the spleen cells of rats receiving skin
allografts. The finding on IL 2 release is in agre-
ement with the report of Abbud-Filho et al.n).
However,these functions of the cells were not
impaired by the administration of DSGat a dose
of 3 mg/kg, with the exception of the blastogenic
response to LPS. The findings of this study

using an immunosuppressive dose of each agent
suggest that the immunosuppressiveagent DSG
has a different mechanismof action from that
ofCy A.
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