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Fig. 3. Higher SC proliferative responses (mean * SD) after
priming with 10-day cultured BMDC pulsed with irradiated
MKI6 lysate than after priming with 7-day cultured BMDC
pulsed with irradiated MKI6 lysate. SC/BMDC ratio 5 : 1,
10 : 1, 50 : 1. Black bars — BMDC; white bars — BMDC
pulsed with the irradiated MKI6 lysate. As control samples,
SC co-cultured for 4 days with irradiated MK16 lysate
(Iysate only), and SC co-cultured with 2 g/ml Concanavalin A
(Con A) for 72 h were used.
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Fig. 4. The effect of local BMDC pretreatment on s.c.
growth of MKI6 carcinoma transplants in syngeneic mice.
Black triangles —- BMDC; open circles — untreated controls.
The number of tumour-bearing mice/total number of mice
is given. Significant differences were observed between
growth curves of the MK16 tumour in BMDC-pretreated and
untreated control mice (P < 0.05).
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Fig. 5. Peritumoral (s.c.) treatment of 5-day MKI6 tumours
with 3.0 x 106 BMDC grown for 10 days in the medium
supplemented with GM-CSF and IL-4. On day 52, the size
of tumours was compared and found to be significantly
different between the DC group and untreated controls
(P <0.05). No significant difference was found between the
untreated controls and mice injected s.c. with 3.0 x 10%fresh
BM cells (P > 0.05). The number of tumour-bearing mice/
total number of mice is given in parentheses.
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Fig. 6. Local (s.c.) treatment of surgically induced minimal
residual MKI6 tumour disease with 3.0 X 10 BMDC grown for
10 days in the medium supplemented with GM-CSF and IL-4.
Black triangles —operated + BMDC-injected group; open circles
— operated only group. A significant difference was found be-
tween growth curves of the MKI6 tumour in the operated plus
BMDC-injected and operated only group (P <0.05).
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recorded. For statistical analysis the SigmaStat Package
program was used.

Results

BMDC pulsed with MKI6 carcinoma lysate were
examined for their ability to stimulate proliferative re-
sponses of syngeneic SC. Substantially higher prolif-
erative responses were obtained after priming with 10-
day BMDC as compared to those induced by 7-day
BMDC (Fig. 3). Therefore, for in vivo experiments, the
10-day cultured BMDC were used.

In an attempt to evaluate the role of local BMDC in
the defence against tumours, B6 mice were pretreated
twice on days 0 and 14 with 3.0 x 10 antigen-unstimu-
lated BMDC grown for 10 days in the medium sup-
plemented with GM-CSF and IL-4. The mice were chal-
lenged on day 21 with a dose of 1.0 x 10 syngeneic
MKI6 carcinoma cells. As shown in Figure 4, on day 48
after MKI6 challenge the mean area of tumours (£ SE) in
the BMDC-pretreated mice was 0.13 (£ 0.09) cm? whereas
in the untreated controls it was 0.88 (+ 0.39) cm? (P < 0.05).
The mean survival of the experimental mice was 133.0 £42.5
days and of the untreated controls 68.0 (+ 21.9) days
(P<0.05).

Local treatment of 5-day MKI16 tumours with 3.0 x 10°
antigen-unstimulated BMDC, grown for 10 days in the
medium supplemented with GM-CSF and IL-4, revealed
a difference (P < 0.05) between the mean area of the
tumours in the BMDC-treated group 0.44 (£ 0.23) cm? as
compared to the untreated control group 1.26 (+ 0.20) cm?
on day 52 after challenge (Fig. 5).

Mature antigen-unstimulated BMDC were also used
for treatment of surgical residual tumour disease. B6
mice were inoculated with 1.0 x 105 MKI6 carcinoma
cells and one month after inoculation, when the tumours
have reached 8-12 mm in diameter, the tumours were
completely excised. Three days after the operation, the
mice were randomly divided into two groups. The ex-
perimental group was injected in the vicinity of the ex-
cised tumour with 3.0 x 10BMDC grown for 10 days in
the medium supplemented with GM-CSF plus IL-4
(operated + vaccinated) and the control group was left as
untreated (operated only). On day 46, the mean area of
the recurrent MKI6 tumours was 0.40 (+ 0.31) cm?in the
operated + vaccinated group and 1.23 (£ 0.60) cm?in the
operated only group (P < 0.05) (Fig. 6).

Taken together, these results suggest that injections of
antigen-unstimulated BMDC at the site of the growing
tumour can influence tumour growth.

Discussion

Two different methods for generation of murine ma-
ture DC from their precursors were previously described
by Fields et al. (1998) and by Lutz et al. (1999). We have
compared the two methods after slight modification and

have chosen the modified method of Fields et al. (1998)
for further experiments. After 10-day cultivation, ap-
proximately 20% of cells with the morphology of DC
were observed in the BM cell cultures and a substantial
upregulation in the expression of MHC class II, CD80,
CD86 and CD11c was observed. We have found that the
antigen-presenting capacity of BMDC grown in the me-
dium supplemented with GM-CSF and IL-4 for 10 days
is substantially higher than that of BMDC grown in the
same medium for 7 days.

The in vivo effects of MKI6 lysate-unpulsed mature
BMDC were investigated in experiments utilizing pro-
phylactic administration of BMDC, in therapeutic experi-
ments utilizing small (5-day) tumours, and in surgically
induced minimal residual tumour disease. It has been
found that both prophylactic and therapeutic experiments
that use local injections of mature, exogenous BMDC at
the tumour site or its vicinity can substantially reduce the
number of takes of the tumour transplants as well as
inhibit their growth. Our results are in agreement with
clinical studies which reported a correlation between the
concentration of DC at the site of a growing tumour or in
its vicinity and the prognosis of patients with oesophageal
carcinoma (Matsuda et al., 1990), colorectal adenocarci-
noma (Ambe et al., 1989), gastric carcinoma (Tsujitani
et al., 1990), nasopharyngeal carcinoma (Nomori et al.,
1986), lung carcinoma (Furukawa et al., 1985), thyroid
(Schroder et al., 1988) and prostate cancer (Bigotti et al.,
1991). However, our paper brings the first evidence that
administration of exogenous, antigen-unstimulated, ma-
ture BMDC at the site of the growing tumour can inhibit
tumour growth.
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