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Abstract — The specific activation of the immune system to control cancer growth in vivo has been a long-standing goal in can-
cer immunology. Whole tumor lysates have been used either alone or combined with adjuvants to induce specific immune
response in vivo. Here, we examined whether freezing/thawing (F/T) colon26-M3.1 tumor cell admixed with EN-3, gly-
coprotein purified from Acanthopanax senticosus, could stimulate in vivo immunity by using a murine experimental tumor
metastasis model produced by colon26-M3.1 carcinoma cells. Vaccination of mice with F/T treated colon26-M3.1 carcinoma
cells in combination with EN-3 as an adjuvant resulted in a significant inhibition in tumor metastasis of mice against live
colon26-M3.1 carcinoma challenge. In addition, the splenocytes from vaccinated mice exhibited a higher proliferating activity
and secreted interferon-y. These results suggest that EN-3 can be applied to immunoadjuvant to enhance the antitumor immu-

nity in vivo.
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Fig. 1. Inhibition of tumor metastasis produced by colon26-M3.1
carcinoma following vaccination with EN-3 and colon26-M3.1 F/
T lysates. Five Balb/c mice per groups of mice were vaccinated 3
times for a week intervals with EN-3 (20 mg) alone, F/T lysates
(5x10° cells) alone and F/T lysates plus EN-3. Groups were
inoculated iv. with colon26-M3.1 carcinoma cells 7 days after
final vaccination and killed 14 days after tumor inoculation for
evaluation. The mean +SD of metastasized tumors are shown.
**p<0.05 and *p<0.5 compared with the indicated compared
group by Student’s two-tailed #-test.
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Fig. 2. Proliferating effect of splenocytes from mice vaccinated
with EN-3 plus colon26-M3.1 F/T lysates. The splenocytes
were collected from mice of Fig. 1 and cultured in a absence
of a stimulus. Proliferative activity was determined by com-
mercially available cell counting kit after 3 days of culture.
The mean =SD of ftriplicate determinations are shown.
*p<0.01 compared with the indicated compared group by
Student’s two-tailed #test.
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Fig. 3. Cytokine production from splenocytes of mice vaccinated
with EN-3 plus colon26-M3.1 F/T lysates. The splenocytes of
each vaccinated groups were collected from mice of Fig. 1 and
cultured in an absence of a stimulus for three days. The levels of
[FN-y and GM-CSF in the culture supernatant were measured
using an each ELISA kit. The mean +SD of triplicate deter-
minations are shown. *p<0.01 compared with the control group
by Student’s two-tailed #-test.
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Fig. 4. Effect of EN-3 on the enhancement of tumor specific T
cell proliferation and IFN-y production. The splenocytes of each
vaccinated groups were collected from mice of Fig. 1 and cul-
tured with syngeneic (colon26-M3.1) or allogenic (B16-BL6)
tumor lysates for three days. Proliferating effect and IFN-y
production were measured using commercially available each kit.
The mean +SD of triplicate determinations are shown. *p<0.01
compared with the indicated group by Student’s two-tailed #-test.
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