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Abstract. The development of immunological therapies for
melanoma has been of considerable concern in recent years.
Whole tumor cell lysates have been used to develop antitumor
vaccines, but the effective components of the lysates have
not been identified. In the present study, protein elements
were purified from the B16 supernatant to analyze the in
vitro chemotaxis towards mouse spleen lymphocytes using a
Boyden chamber. Prior to establishing a B16 melanoma model,
C57BL/6 mice were vaccinated with these proteins, and mela-
noma growth, tumor appearance time and behavioral changes
were observed. Next, the cytotoxicity and subsets of the tumor
infiltrating lymphocytes, and the histological characteristics of
the melanoma were analyzed. The isolated purified fragments
of B16 melanoma culture supernatant had strong antitumor
effects. The possible antitumor mechanism was delineated, and
was identified to possibly be through the activation of cluster
of differentiation 8-positive T cells and the promotion of B16
cell differentiation. These methods will provide a novel insight
into understanding antitumor immunological mechanisms and
provide a potential avenue for immunotherapy.

Introduction

The B16 melanoma cell exhibits low immunogenicity and
lacks a major histocompatibility complex-I molecule. The
transplanted B16 melanoma mouse model is widely used to
study the immunology and immunological escape of tumor
cells (1). In the advanced stage, transplanted B16 melanomas
almost always develop lung metastases. Antitumor immu-
nology has been widely studied, including the use of tumor
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vaccines, adoptive lymphocyte treatment and tumor-frozen
treatment (2). These tactics share the same mechanism of
activating the immunological cells to kill the tumor cells. The
immunological cells, including macrophages, ydT lympho-
cytes, cytotoxic lymphocytes and the adoptively transferred
tumor-specific lymphocytes may elicit graft-versus-host
disease, although the possibility is extremely low (3). The
activated cells achieve their functions by direct interaction
with the tumor cells, such as through the use of the Fas/FasL
killing mechanism, or by indirect interaction with the tumor
cells (4). The immunological cells usually secrete a number of
cytokines, including tumor necrosis factor-a, interferon and
interleukin (IL)-12, which often induce tumor cell apoptosis
or necrosis (5).

The use of tumor vaccines as tumor therapy has been
explored for numerous decades, and a number of positive
results have been achieved, particularly in combination
with other therapeutics. A number of vaccines can mark-
edly activate the host immune system to kill the tumor cells,
such as the BORIS-based vaccine, which has been shown
to increase effector cluster of differentiation (CD)4* and
CD8* T cell infiltration towards a 4T1 mammary implanted
tumor (6). Another common method is the use of dendritic
cells (DCs), the most potent antigen-presenting cells, which
can stimulate the T cells. As DCs can be loaded with a
number of varying types of antigen, DCs can effectively
stimulate cytotoxic T lymphocytes (CTL) (7). Recently,
vaccination techniques have been combined with nanotech-
nology to synthesize antitumor vaccines that target certain
tumor cellular antigens. The approach stimulates the body
to generate long-lasting antibodies, and these antibodies can
selectively target the antigens in the tumor cells, resulting in
eventual tumor cell death (8). Whole tumor cell vaccines have
shown great potential with regard to their antitumor effects;
irradiated tumor cells pulsed with an adjuvant can stimulate
the CD4* T cell-mediated adaptive immune response (9,10),
while another strategy is to fuse the tumor cell lysate with
dendritic cells, which have robust efficacy in expanding
antigen-specific CD8* T cells (11). Formalin-fixed B16 cells
together with IL-12 show a strong antitumor response, which
is mediated by CD4* and CDS8* T cells (12). The use of whole
tumor cells as antitumor vaccines is effective in activating
tumor infiltrating lymphocytes (TILs), and as the tumor
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cells contain various known and unknown antigens, besides
proteins, they can cause a number of side-effects, including
inflammatory reactions (13). When whole tumor cell lysates
are fused with DCs, the whole vaccines can exert much strong
antitumor effects (14). However, the effective components of
whole tumor cell lysates have not been fully investigated and
remain unclear to a certain extent. An ideal vaccine remains to
be discovered or engineered.

TILs have long been considered as the main effector of
antitumor immune responses (15). The presence of TILs in
human cancers shows that the immune system recognizes
the tumor to a certain degree. Studies have shown the benefit
of TILs in human cancers, particularly with regard to the
number of CD8* T cells (16,17). TILs contain numerous
Ilymphocytes, including CD4* T cells, CD8" T cells and
CD20* B cells. However, a number of studies have indicated
that the activated CD8" T cells are the major functioning
cells in an antitumor immunological reaction. CD8* T cells
can induce tumor cell apoptosis or tumor rejection through
direct or indirect contact with targeted tumor cells. Previous
studies have suggested that high levels of TILs are correlated
with a better prognosis (17). CTLs are crucial in antitumor
immune responses (18,19); CD4* T cells aid in the activation
of CD8" T cells and then induce CD8* T cells to kill the tumor
cells. Although CD4* T cells are not the main effectors, they
are often indispensable in this process. Studies concerning
CD4*/CD25*/Foxp3* Treg cells have also become a focus of
attention. These cells usually have negative regulatory effects
in antitumor responses. Treg can suppress the antitumor
immune responses and maintain the state of immunological
unresponsiveness during the process (20).

In the present study, the B16 melanoma culture supernatant
was isolated and the isolated purified fragments were used
to determine the in vitro and in vivo antitumor effects, with
the aim of identifying potential novel treatment avenues for
melanoma.

Materials and methods

Materials. C57BL/6 mice, 8-10 weeks old and weighing
18-20 g, were obtained from Xuzhou Medical College
Experiment Animal Center (Xuzhou, Jiangsu, China). All
surgical procedures and normal experimental processes
were performed in accordance with the guidelines of the
Xuzhou Medical College Animal Care and Use Committee.
This study was approved by the ethics committee of Xuzhou
Medical College. B16 melanoma cells were purchased from
Shanghai Institutes for Life Science, the Chinese Academy
of Sciences (Shanghai, China). The B16 cells were syngeneic
with the C57BL/6 mice used for the vaccination. The B16
cells were cultured with RPMI 1640 medium supplemented
with 10% heat inactivated fetal bovine serum (FBS) (Zhejiang
Tianhang Biological Technology Co., Ltd., Hangzhou,
China), 100 U/ml penicillin and 100 pg/ml streptomycin.
Fluorescein isothiocyanate (FITC)-conjugated anti-mouse
CD4 antibody, FITC-conjugated anti-mouse CD8a anti-
body and phycoerythrin (PE)-conjugated anti-mouse CD20
antibody were purchased from BioLegend (San Diego, CA,
USA), and PE-conjugated anti-mouse CD20 was purchased
from eBioscience (San Diego, CA, USA). Cell counting kit-8,
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used to determine the cytotoxicity of the TILs, was purchased
from Beyotime Institute of Biotechnology (Haimen, Jiangsu,
China), and EZ-Sep™ Mouse 1X Lymphocyte Separation
Medium was purchased from Dakewe Biotech Company
(Shenzhen, Guangdong, China).

Selective isolation of B16 melanoma supernatant elements and
preparation of mouse spleen lymphocytes. The B16 cells were
cultured as previously reported (21). Briefly, B16 cells were
cultured in RPMI 1640 medium (Gibco Life Technologies,
Carlsbad, CA, USA). After 48 h, the medium was collected and
centrifuged at 10,000 x g at 4°C for 10 min. The supernatant was
then collected for analysis of its elements in an ultrafiltration
centrifuge tube. The isolated elements consisted of fragments
with sizes of 3-5, 5-10, 10-30, 30-50, 50-100, 100-300 and
>300 KDa. A C57BL/6 mice were euthanized and then the
spleen was dissected, minced into small pieces, passed sequen-
tially through cell strainers (40 xm) and washed in RPMI 1640
without FBS.

The 50-100 and 100-300-KDa molecular weight fractions,
original supernatant and RPMI 1640 medium were used to
carry out the chemotaxis experiment in a Boyden chamber.
The lymphocytes were placed in the lower compartment
and the aforementioned elements were placed in the upper
chamber. Quantification of the number of lymphocytes in the
lower compartment was performed at the 0.5, 2, 4, 8, 12 and
24-h time-points.

Immunizations and analyses of tumor growth or lung metas-
tases. Five groups of C57BL/6 mice (n=8 per group) were
subcutaneously (s.c.) injected into the right flanks twice with
the 50-100-KDa molecular weight fraction, the 100-300-KDa
molecular weight fraction, repeatedly freeze-thawed B16
melanoma cells, original supernatant or RPMI 1640 medium.
After two weeks, 200 ul B16 cells at a concentration of 1x10%/
ml were injected s.c. at day 14 into the right armpit of the mice.
Tumor growth was monitored daily once the tumor became
palpable at day 20, six days after B16 cell implantation. The
tumor volume was determined by two-dimensional measure-
ments and calculation using the formula (a x b% / 2, where a
represents the largest diameter and b the smallest diameter of
the tumor. On day 21 post-tumor implantation, all the mice
were sacrificed and the number of lung metastases in the lungs
were counted, and the tumor and lung pathology characteris-
tics were analyzed using hematoxylin and eosin (HE) staining.

Cytotoxicity of TILs and splenic lymphocytes (SPLs). On
day 21, the tumor and spleen were surgically removed from
each tumor-bearing mouse, and TILs and SPLs were isolated
as aforementioned. The TILs were mixed with the B16 cells at
effector:target (E:T) ratios of 12.5:1, 25:1 and 50:1. The cyto-
toxicity of the TILs was determined in a 96-well plate using a
CCK-8 kit, and each experiment was repeated three times. The
cytotoxicity of the SPLs was determined using the same method.

Analysis of TIL and SPL populations. Once the tumor and
spleen had been surgically removed from each tumor-bearing
mouse, the tissues were each minced and digested in
1 mg/ml collagenase type IV, then subjected to filtration and
washing. The cells were then stained with anti-CD4-FITC,
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Table I. B16 cell culture supernatant isolated purified fragment chemotaxis (mean =+ standard error of the mean; n=4).

Time-points

Group 0.5h 2h 4h 8h 12h 24 h
50-100 KDa 2.13+0.31 5.50+0.20 64.00+3.61 103.33+5.86° 91.33+£3.2120 95.00+2.00**
100-300 KDa 2.00+0.25 5.07+0.40 49.67+3.51 78.33+5.69* 77.33£2.52% 79.00+£2.65*
Original supernatant 3.40+1.06 9.67+£2.08 18.00+2.00 47.67+2.08" 47.33+1.53* 48.33+1.53*
RPMI 1640 2.10+0.36 3.50+0.50 10.00+0.00 17.00£2.00 17.00+1.00 18.00+1.00
One-way repeated measures analysis of variance. *P<0.05 vs. 0.5 h and 2 h within each group; "P<0.05 vs. RPMI 1640 group.
anti-CD28-PE, anti-CD8-FITC, anti-CD28-PE and @9 M 22 28 B2 =% 2% Gk =%
anti-CD20-PE antibodies. The obtained TILs and SPLs 130-
were each adjusted to 1x10%ml. Following incubation with %
fluorescence antibodies for 30 min in the dark on ice, the cell 2 . ——
suspensions were analyzed on a FACScan flow cytometer 55.
(Becton Dickinson, San Jose, CA, USA).
Statistical analysis. One-way repeated measures analysis of 36
variance was used for the statistical analysis, and P<0.05 was
considered to indicate a statistically significant difference. 28-
The data were expressed as the means + standard error of the
mean and were representative of three different experiments.
Results e

10- —

Characterization of B16 cell culture isolated purified frag-
ments. Subsequent to separation and purification, SDS-PAGE
gel electrophoresis showed that the B16 cell culture super-
natant was comprised of proteins with molecular weights of
~70 or 130-250 KDa, although much more of the 70-KDa
protein was present in comparison. No obvious bands were
apparent in other lanes (Fig. 1).

Evaluation of chemotaxis of isolated purified fragments.
With regard to the 50-100 and 100-300-KDa molecular
weight fractions, the original supernatant and the RPMI 1640
medium, the chemotaxis of the four groups was enhanced
with increasing chemotaxis time intervals. The quantity of
lymphocytes attracted by the chemotaxis reached a summit
at the 8-h time-point. At the 8-h time-point, the level of
chemotaxis lymphocytes in the 50-100 KDa group was the
highest at 103.33+5.86x10*/ml, while the second highest level
of 78.33+5.69x10%/ml was found in the 100-300 KDa group.
These levels were significant compared with the other three
groups, respectively, (P<0.05) (Table I).

Evaluation of therapeutic potency of isolated puri-
fied fragments. The separated and purified protein,
repeatedly freeze-thawed B16 cells, original supernatant and
RPMI 1640 medium were used to vaccinate five groups of
C57BL/6 mice. All mice manifested no changes in living
conditions. The tumors of all five groups of mice became
palpable on day 6 post-transplantation; the tumor growth of
the 50-100 KDa group was the slowest, while the repeatedly
freeze-thawed B16 cell group was the second slowest among

Figure 1. Identification of B16 cell culture supernatant isolated purified frag-
ments by SDS-PAGE analysis. The protein is mainly distributed in the 10-30,
30-50 and 50-100 lanes; the molecular weight of these proteins is ~70 KDa.

the five groups. The tumors of the RPMI 1640 group grew
the fastest compared with the 50-100 KDa group on the same
day, and the difference was statistically different (P<0.05)
(Fig. 2). On day 14, when the tumors were surgically removed
from the tumor-bearing mice, the volume and weight of the
tumors from the 50-100 KDa group was 520.15+£36.69 mm?
and 1323.75+27.54 mg, respectively, which were the smallest
measurements when compared with the other groups. The
next smallest measurements were those of the repeatedly
freeze-thawed B16 cell group, while the volume and weight of
the tumors in the RPMI 1640 group was 2363.50+43.05 mm?
and 2593.75+£95.65 mg, which were the largest measurements
among all the groups (P<0.05). No accidental mortality
occurred during this period (Fig. 3).

Cytotoxicity of TILs and SPLs. CCK-8 analysis determined
that the cytotoxicity of the TILs was much higher than that
in the corresponding SPLs within the same group, and the
cytotoxicity increased as the E:T ratio increased. Among the
five different groups, the cytotoxicity of the TILs and SPLs
of the 50-100 KDa group was the highest at 0.82+0.026 and
0.67+0.029, respectively, which was statistically different
compared with the four other groups (P<0.05) (Fig. 4).
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Figure 2. Establishment of a B16 melanoma mouse model and transplanted tumor growth. (A and B) The C57BL/6 mice were subcutaneously transplanted
with B16 cells (n=8). (C) The tumors were dissected and weighed at experiment termination; from the left to the right of the images are the 50-100 KDa group,
the 100-300 KDa group, the repeatedly freeze-thawed B16 cell group, the original supernatant group and the RPMI 1640 medium group. The tumor of the

50-100 KDa group is the smallest among the five groups.
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Figure 3. Growth curves of (A) B16 melanomas vaccinated with 50-100 KDa molecular weight fractions, 100-300 KDa molecular weight fractions, repeatedly
freeze-thawed B16 melanoma cells, original supernatant and RPMI 1640 medium. The 50-100 KDa group exhibited the lowest tumor volume, while the
RPMI 1640 medium group exhibited the highest. A, 50-100 KDa group; B, 100-300 KDa group; C, repeatedly freeze-thawed B16 cell group; D, original
supernatant group; E, RPMI 1640 medium group. (B) Histogram showing the average weight of the dissected tumors from the five different groups (n=8). Data
in (A) and (B) are representative of results from two separate experiments with eight mice/group in each experiment (bars represent the standard deviation:
"P<0.05 relative to the same group on day 6, "P<0.05 relative to RPMI 1640 medium group and “P<0.05 relative to original supernatant group).

Lymphocyte subsets in transplanted B16 melanomas and
mouse spleens. The tumors and spleens were surgically
removed from the mice, then subjected to analysis of
their activated CD4* T cells, activated CD8* T cells and
CD20* B cells using flow cytometry. In each respective
group, the percentage of activated CD8* T cells from the
TILs was much higher than the percentage from the SPLs,
with the exception of the RPMI 1640 group. Among the five
different groups, the percentage of activated CD8* T cells
from the corresponding TILs was markedly higher in the
50-100 KDa group (39.61%) compared with the other four
groups. The second highest percentage was found in the

100-300 KDa group, while the RPMI 1640 group exhib-
ited the lowest percentage of activated CD8* T cells. The
percentage of activated CD4* T cells from the corresponding
TILs was markedly higher in the 50-100 KDa group (47.76%)
compared with the other four groups, while the RPMI 1640
group exhibited the lowest percentage. With regard to the
SPL subsets, the percentage of activated CD8" T cells was
the highest in the freeze-thawed group (18.7%), while the
50-100 KDa group exhibited the lowest percentage. The
percentage of activated CD4* T cells was the highest in the
original supernatant group (19.8%) and the lowest in the
50-100 KDa group (Table II).



ONCOLOGY LETTERS

>

=~

10: 149-155, 2015 153

1.07

0.8 4 —# 50-100kDa —8—50-100 kDa
. —8— 100-300 kDa —&—100-300 kDa
—4— Original liquid e —4— Original liquid w0
0.7 1 —e— Repsatedly freszing-thawing @ gg] —*Repatedy freoze-thaved
2 —o— RPMI1640 5 Y% —o—remiten =
€ 06 5
=g (=
£ o051 = 061 .
= =
0.4 4 Q
g 5
Q o 04
©c 0.3 ]
£ £
= £
£ 02]
3.. 3‘\ 0.24
0.1 4
0.0 T T r 0.0 T T T
12.5:11 251 50:1 12.5:11 251 50:1

Effector: Target

Effector: Target

Figure 4. Cytotoxicity of tumor-infiltrated lymphocytes (TILs) and splenic lymphocytes (SPLs) in the 50-100 and 100-300-KDa molecular weight fractions,
the repeatedly freeze-thawed B16 melanoma cells, the original supernatant and the RPMI 1640 medium immunized mice. (A) Cytotoxicity of SPLs from the
same group increases as the E:T ratio augments; the cytotoxicity of the 100-300 KDa group is the most effective at the same E:T ratio when compared with
the other four groups; (B) Cytotoxicity of TILs from the same group increases as the E:T ratio augments; cytotoxicity of the 100-300 KDa group is the most
effective at the same E:T ratio compared with the other four groups. (bars represent the standard deviation: "P<0.05 relative to the same group at the E:T ratio

of 12.5, *°P<0.05 relative to the RPMI 1640 medium group at the same E:T ratio).

Figure 5. Hematoxylin and eosin staining of the transplanted tumor and mouse lungs. The tumor cells of mice vaccinated with (A) 50-100-KDa molecular
weight fractions, (B) 100-300 KDa molecular weight fractions, (C) repeatedly freeze-thawed B16 melanoma cells, (D) original supernatant and (E) RPMI 1640
medium, showin a certain degree of aberrant differentiation. However, the atypia of (A) is much less evident than that of the mice vaccinated with RPMI 1640

medium. (F) Mouse without lung metastasis. Original magnification, x200.

Histological characteristics of the transplanted tumor and
lung. Histological characteristics were assayed using HE
staining, which revealed no lung metastasis in any group.
However, local axillary lymph node metastasis was observed
in each group. The number of metastatic lymph nodes was

the highest in the RPMI 1640 group and the lowest in the
50-100 KDa group. Hemorrhage and necrosis of the trans-
planted tumor only occurred in the RPMI 1640 group. Using
microscopy, a large degree of cytologic atypia was apparent
in several of the groups, particularly the RPMI 1640 group.
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Table II. Lymphocytes subsets percents in TIL and SP.
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TIL, % SPL, %
Group CD28*/CD4* T cells CD28*/CD8* T cells CD20* B cells CD28*/CD4* T cells CD28*/CD8* T cells
A 47.76 39.61 35.60 10.19 6.64
B 25.10 32.30 34.80 15.7 17.9
C 13.80 26.60 38.40 17.7 18.7
D 15.00 17.90 343 19.8 15.6
E 8.94 10.20 36.1 16.0 12.2

A,B,C,D,Erepresents 50-100 KDa group, 100-300 KDa group, repeatedly freezing-thawing group, original supernatant group and RPMI 1640
medium group, respectively. Results are from one of the three independent experiments. TIL, tumor infiltrating lymphocytes; SPL, splenic

lymphocytes.

The tumor cells were also observed to have matured and
differentiated dysfunctionally; this was particularly evident
in the RPMI 1640 group, while the 50-100 KDa group was
much less affected (Fig. 5).

Discussion

In order to define the functions of TILs, B16 cell supernatant
isolated purified fragments were used to analyze the hypothe-
sized antitumor immunological reactions. It was found that the
protein molecular weight of the B16 cell culture supernatant
was ~70 KDa, and that the 50-100 KDa group exhibited strong
in vitro chemotaxis. When C57BL/6 mice were vaccinated with
this fragment, it was able to markedly inhibit tumor growth. In
addition, the cytotoxicity of the TILs and SPLs from this group
was higher in comparison to the other examined groups. As
T cell immunity was considered to be much more important
than B cell immunity, the present study mainly analyzed the
T cell subsets. The CD28*/CD4* T cell percentages of TILs
from the 50-100 KDa group were the highest. The antitumor
effects of 50-100 KDa molecular weight fractions may be
attributable to the activation of CD8* T cells, and the enhanced
cytotoxicity of CD8* T cells may also relate to the promotion
of differentiation effects.

The results presented in the current study demonstrate an
involvement of isolated purified fragments in initiating the
in vitro chemotaxis and in vivo antitumor immunological
reactions, leading to the marked growth inhibition of trans-
planted B16 melanoma. Taken together, these in vitro and
in vivo experiments indicate that the antitumor effects of B16
cell supernatant isolated purified fragments are selective,
and that the 50-100-KDa molecular weight fraction has the
most potent effects among all the fractions, with the ability
to activate CD8* T cells and enhance the cytotoxicity of TILs
for B16 cell killing. Tumor vaccines represent an effective
antitumor immunotherapy, with ideal effects being the elimi-
nation of occult micro-metastases (6). However, a number
of tumor vaccines are effective in animal models, but their
effects in human tumors are not as expected (22,23). Whole
tumor cell-based vaccinations are multivalent and can elicit a
broad range of responses to tumor-associated antigens, which
are more potent than a single defined tumor antigen (24).

However, whole cell tumor vaccines consist of numerous
cell elements, including lysosomal enzyme, proteolytic
enzyme, cytochrome enzyme and heat shock protein. These
elements, particularly the different types of enzymes, when
administrated into the host can induce serious inflammation
responses (25). However, the supernatant isolated purified
fragments are selective proteins, and they can exert a strong
antitumor immune response without being detrimental to the
host (26). The present results also indicated that the cytotox-
icity of the TILs and SPLs from the mice vaccinated with the
50-100-KDa molecular weight fraction was much stronger
than that of repeatedly freeze-thawed B16 cells, which is in
agreement with our hypothesis.

The culture supernatant isolated purified fragments are
able to accumulate at a high concentration, which is required
in the vaccination of mice, and most importantly, the frag-
ments are not one protein, but several proteins with the
approximate molecular weight. The present study is the first
to report the antitumor effects of culture supernatant isolated
purified fragments. The tumor antigens are also variable
and tumor cell killing requires activation of different types
of T cells (27). Taken together with the greater percentage
of CD28*/CD8* T cells in the TILs of the 50-100 KDa
molecular weight fraction vaccinated mice, we speculate
that the supernatant isolated purified fragments, particu-
larly the 50-100 KDa molecular weight fraction, can mimic
the tumor antigen to activate CD8* T cells. Furthermore
these CD28*/CD8* T cells have great in vitro cytotoxicity
towards B16 cells, indicating that vaccinating mice with a
50-100 KDa molecular weight fraction can induce a T cell
immune response and kill the tumor cells, eventually
making the tumor mass disappear. Notably, the present study
selected two B16 cell culture supernatant isolated purified
fragments, as we have previously shown that the 50-100 and
100-300-KDa molecular weight fractions have potent
chemotaxis (Qin et al unpublished data). The present results
demonstrate that the antitumor immune response is associ-
ated with molecular weight culture supernatant isolated
purified fragments.

Although the present study revealed the antitumor effects
of B16 cell culture supernatant isolated purified fragments,
the definitive protein involved and the types of protein are as
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yet unknown. Heat shock protein 70 (Hsp70) is a molecular
chaperon, and the intratumoral application of Hsp70 on the
surface of BI6F10 melanoma tumors has been shown to
reduce the tumor growth rate and prolong animal survival
times (28); we propose that Hsp70 may be part of an isolated
purified fragment, however, further biotechnological analysis
is required to confirm this. Certain membrane proteins that
have a molecular weight of ~70 KDa also require evaluation.
A possible mechanism underlying the antitumor effects is the
activation of CD8" T cell subsets of TILs and the enhance-
ment of the cytotoxicity of activated CD8* T cells, all without
changing the humoral immune response. The present results
are consistent with other studies showing that the adaptive
cellular immune response exerts a more significant role than
the humoral immune response (28). In the present study, there
were no lung metastases in any of the mice, but this is prob-
ably due to the limited growth time of the B16 melanoma.
If the growth time had been extended then the metastases
probably would have appeared. HE staining observations
indicated that the tumor cells from the mice vaccinated with
the 50-100-KDa molecular weight fraction exhibited more
evident differentiation than the other four groups, suggesting
that the 50-100-KDa molecular weight fraction can activate
the unknown mechanism to promote B16 cell differentiation.
In conclusion, the present study firstly showed the chemo-
taxis and antitumor effects of B16 cell culture supernatant
isolated purified fragments. The possible mechanism of
these effects is also discussed. Mice vaccinated with the
50-100-KDa molecular weight fraction showed strong
antitumor effects and marked inhibition of tumor growth
compared with the repeatedly freeze-thawed B16 cells and
100-300-KDa molecular weight fraction. Frequencies of
activated CD8" conventional T cells with a Thl profile were
increased in the transplanted tumor, and the cytotoxicity of
the activated CD8* TILs was also increased. Taken together,
these data indicate that the novel utilization of culture
supernatant isolated purified fragments can effectively retard
tumor growth. The present study provides an excellent plat-
form on which to build effective antitumor therapeutics.
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