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Immune response against cell-wall skeleton of Mycobacterium
bovis BCG at the inoculation site and peripheral lymphoid

organs
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ABSTRACT: We reported in the previous paper
that highly purified cell-wall skeleton of M. bovis
BCG (SMP-105) eliminated lymph node metastases
and primary implanted tumor, presumably by
generating tumor immunity, employing guinea pigs.
In this paper, we investigated the immune reactions
to elucidate the mechanisms of antitumor activity.
Twenty-four hours after intradermal injection,
inflammatory cells were seen migrating to the
inoculation site. Massive infiltrations of lymphocytes
were observed on day 7, when a large amount of
SMP-105 was still observed in the dermis. Several
chemokines attracting neutrophils and monocytes,
detected by TagMan RT-PCR, were induced rapidly
and declined 72 h post-injection, but most increased
again on day 7, consistent with the pathological
findings of lymphocyte infiltration. Activation of
lymph node cells was investigated using mice. Upon
stimulation by SMP-105 in vitro, the draining lymph
node cells collected from mice treated with SMP-105
produced interferon-y (IFN-y), whereas, lymph node
cells did not release IFN-y when prepared from mice
treated with OK-432. This evidence prompted us to
assume that SMP-105 functioned as T cell antigens.
Intracellular cytokine analysis demonstrated that
IFN-y was mainly attributable to CD4 CD8 apT
and CD4 CD8 T cells. In conclusion, oil-in-water
emulsion of SMP-105 resided for a long time at
the inoculation site and activated T cells, probably
recognizing SMP-105 itself. The strong tumor
eliminating activity of SMP-105 may be explained by
the boost of generating tumor immunity via positive
feed-back from T cells reacting to it, and CD4"
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1. Introduction

In the 1980s, bacteria and polysaccharides were
intensively studied for cancer immunotherapy and
some e.g. BCG (/-4), OK-432 (5), PSK (6) were
approved as medicines. Recently, agonists of toll-
like receptors (TLRs), such as imiquimod and CpG
oligodeoxynucleotide (CpG ODN), have been under
investigation for cancer treatments (7-9).

Progress of the science of innate immunity prompted
us to reevaluate microbial fractions first examined about
30 years ago for cancer therapy, and we investigated
the activity of mono-therapy with highly purified cell-
wall skeleton of M. bovis BCG (SMP-105), employing
strain 2 guinea pigs bearing line 10 hepatocarcinoma, as
reported in the preceding paper.

In this report we analyzed immune reactions to
elucidate the mechanisms of the strong antitumor
activity of SMP-105. First, reactions elicited at the
inoculation site are very informative for understanding
the potential of agents. The inoculation site was therefore
pathologically investigated and the induction of cytokines
and chemokines was analyzed by TagMan-PCR using
strain 2 guinea pigs. Next, we inquired into peripheral
lymphoid organs, which are specialized to trap antigens
and enable the initiation of adaptive immune responses.
We observed phagocytes, presumably macrophages or
dendritic cells in the draining lymph node with engulfed
SMP-105 in the preceding paper. In this report, activation
of lymphocytes was investigated using mice by analyzing
cytokine production after inoculation of SMP-105 with
or without re-stimulation by SMP-105 in vitro.
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Two important clinical events reported by Hayashi
et al. (10,11), i.e. delayed-type inflammation at the
inoculation site of cell-wall skeleton of BCG (BCG-
CWS) and transient IFN-y in blood, will be discussed
based on our findings.

2. Materials and Methods
2.1. Animals

Male strain 2 guinea pigs, 5 weeks of age, were obtained
from Japan SLC, Inc., Shizuoka and used when they
were 6 weeks old. Female C57BL/6N mice at 6 or 7
weeks of age were obtained from Japan SLC, Inc., or
Charles River Laboratories, Inc. Yokohama, Japan.
Animals were maintained under specific pathogen-free
conditions. Their maintenance and experiments were
conducted with the approval of the DSP Animal Care and
Use Committee.

2.2. Preparation of SMP-105

SMP-105 is a product of Dainippon Sumitomo Pharma
Co., Ltd. and chemical analysis data were reported by
Uenishi et al. (12). Briefly, SMP-105 contained less
than 3% (w/w) of sugars and amino acids assumed
not to constitute CWS. Both DNA and trehalose
dimycolate were removed to less than 0.05% (w/w) and
lipopolysaccharide was about 0.0015 EU/mg by gel-
clot technique. An oil-in-water emulsion of SMP-105
was prepared and lyophilized on the thousand-vial
scale. Each vial contained 1.2 mg of SMP-105, 32 mg
of squalane, 20 mg of polysorbate 80 and 100 mg of
mannitol. Vehicle preparation used the same formulation
except for SMP-105. SMP-105 in emulsified form was
used for inoculation, and the suspended form in saline
was prepared for in vitro use.

2.3. Pathological investigation

SMP-105 was inoculated intradermally into the flank
region of strain 2 guinea pigs at 60 pg (n = 3). Animals
were sacrificed with a high concentration of carbon
dioxide at various time points over 7 days, and skin,
including the center of the inoculation site was sampled
and fixed with 10% of formaldehyde solution. The
skin was cut through the inoculation site into two equal
pieces and analyzed immunohistochemically using rabbit
anti-M. bovis BCG antibody (DAKO Japan Co. Ltd.,
Kyoto). The reaction of anti-BCG antibody to SMP-105
was investigated by binding assay (data not shown).

2.4. Analysis of induction of chemokines and cytokines at
inoculation site by Taq-Man real-time RT-PCR

SMP-105 was inoculated intradermally into the
flank region of strain 2 guinea pigs at 60 pug (n = 5),

and the skin at the inoculation site was excised in a
circle of ca.l cm diameter and collected into liquid
nitrogen over 7 days. Total RNA was extracted and
purified using TRIZOL (GIBCO) and Rneasy Mini kit
(Qiagen), respectively, according to each manufacturer's
instructions. The quality of extracted RNA was checked
by agarose-gel electrophoresis. Complementary DNA
was synthesized using TagMan Reverse Transcription
Reagent (Applied Biosystems,). Amplification was
performed using an ABI PRISM 7700 Sequence
Detection System (PerkinElmer, Applied Biosystems)
using the 5'-nuclease method (TagMan) with a three-
step PCR protocol (50°C for 2 min, 95°C for 10 min,
followed by 40 cycles of 95°C for 15 sec and 60°C for 1
min). All primers and probes were designed with the aid
of Applied Biosystems Japan, Co., Ltd. (Tokyo, Japan)
from ¢cDNA sequences in NCI data base. TagMan probes
were labeled with FAM as reporter dye and MGB as
minor groove binder, except for the B-actin probe, which
was labeled with VIC as reporter dye. The sequences of
all primers and probes used in this study are shown in
Table 1.

Relative quantitation of mRNA levels was performed
using the standard curve method. The standard curves
were created using five serial dilutions (1:2, 1:2°, 1:2°,
1:2*, and 1:2°) of ¢cDNA from the skin of guinea pigs
inoculated with either SMP-105 or vehicle. The samples
were run in duplicate with primers and probes against
B-actin and the target mRNA in the same well. Samples
without reverse transcriptase treatment were also run to
confirm no contamination of genomic DNA. The relative
amount of mRNA in each sample was calculated as the
ratio between the target mRNA and the corresponding
endogenous control B-actin, and induction kinetic curves
were drawn as logarithms of the ratio plus 1 against
sampling times.

2.5. Response in weight of draining lymph node and spleen

SMP-105 was injected intradermally into the flank
region of strain 2 guinea pigs at 60 pg and animals were
sacrificed with a high concentration of carbon dioxide on
day 14. Axillary lymph node and spleen were sampled
and weighed. In experiments using mice, SMP-105 was
injected into the footpad of C57BL/6N mice at 30 pg.
Popliteal lymph nodes and spleen were sampled over 4
weeks.

2.6. Cytokine production of draining lymph node cells by
re-stimulation of SMP-105 in vitro

SMP-105 or OK-432 (Chugai Pharmaceutical Co., Ltd.,
Tokyo, Japan) was injected intradermally into both sides
of C57BL/6N mice (n = 3). Ten days later, axillary and
inguinal lymph nodes were collected and pooled, and
single cell suspensions were prepared. Lymph node
cells from mice treated with SMP-105 were stimulated
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Table 1. Sequences of probes and primers

MCP-1
MGB probe
forward primer

5'- CCCAGCAGAAACAG -3'
5'- ATTGCCAAACTGGACCAGAGA -3'

reverse primer 5- TTGAAGTTTGAGGTGCAGTTGAG -3'

MCP-3
MGB probe
forward primer

5'- CAGTCCTTCTGTGCCTAC -3'
5'-CCTTCCACCATGCAAGTCATT -3'

reverse primer 5-GCTGAAGTTGGCTGCTGTGA -3'

GM-CSF
MGB probe
forward primer

5'-CCCTGTCACCCAGTCC -3'
5'-GCACTGTGGTTTGCAGCATCT -3'

reverse primer 5'- GTGGCATCCACGTGTTTCC -3'

IL-1B
MGB probe
forward primer

5'- CAATGGAGACAATCTGA -3'
5'-CCATCACGGAACTGCACACT -3'

reverse primer 5'- CTCCTTGTACGAAGCTCATGGA -3'

IL-8
MGB probe
forward primer

5-TGACAATCGACAGCTCT -3'
5'- GACCACGTTGTGCCAACTCA -3'

reverse primer 5'-CACGTCCTGCACCCACTTCT -3'

VEGF
MGB probe
forward primer

5'- TCGGAGAGATGAGTTTC -3'
5'- TGCAGATCATGCGGATCAA -3'

reverse primer 5- TTGGTCGCATTCACATTTGC -3'

eNOS
MGB probe
forward primer

5'- CGCCCATGACTTTG -3'
5'- GCGGCTGCATGACATTGA -3'

reverse primer 5'- GATGGTCGAGTTGGGAGCAT -3'

GRO
MGB probe
forward primer

5'- TCCCTTGGACATTTT-3'
5'- ACCTTCATGGTATGCAGTCAACA-3'

reverse primer 5'- CAGTTATGGCTAAACAAGGCATTG-3'

RANTES
MGB probe
forward primer

5'- CCCACTGCTTAGCAAT -3'
5'- TCTAGGTTCCCAGGCCTCTCA -3'

reverse primer 5'- TGCCTTGAAAGATGTGCTGACT -3'

TNF-a
MGB probe
forward primer

5'- TCACACTCAGATCAGC -3'
5'- CAGCGGGAAGAGCAGTTCTC -3'

reverse primer 5'- GCCACCGGCTTGTCATTAT -3'

IL-12 p40
MGB probe
forward primer

5'- CCTGCAACACTGCTG -3'
5'- CCTGGAGAGACGGTGGTTCTT -3'

reverse primer 5'- GAGGTCCATGTGATGCCATCT -3'

B-actin
MGB probe
forward primer

5'-TGCGTGACATCAAGGA -3'
5'- GACGGAGCGTGGCTACAGTT -3'

reverse primer 5'- GCCATCTCCTGCTCGAAGTC -3'

with SMP-105 for 48 h and IL-2, IL-4, IL-10, IL-12
and IFN-y in culture supernatants were determined
using ELISA kits (Endogen Inc., MA) according to the
manufacturer's instructions. Lymph node cells from
mice treated with OK-432 were stimulated for 48 h with
SMP-105 at 1 pg/mL or OK-432 at 0.01 KE/mL and
IFN-y was determined.

2.7. Analysis of IFN-y-producing cells

C57BL/6N mice were treated with SMP-105 at 60 ug/
side on days 0, 3 and 6, and axillary and inguinal lymph
nodes were collected and pooled on day 10. Single cell
suspensions were prepared and incubated in a 24-well
plate at 10" cells/well for 20 h with or without SMP-105
at 10 pg/mL. Cell-surface antigens and intracellular
IFN-y were stained using BD Cytofix/Cytoperm™ plus
the Fixation/Permeabilization kit (BD Biosciences, New
Jersey) according to the manufacturer's protocol. Briefly,
for the final 5 h, GolgiStop™" (protein transport inhibitor
containing monensin) was added to the medium. The
cells were then harvested and Fc receptors were blocked
with anti-FeyII/III receptor antibody (clone 2.4G 2),
followed by staining of FITC-labeled monoclonal
antibodies for CD3¢ (clone 145-2C11), CD4 (clone
RAMA4-5), CD8a (clone 53-6.7), CD8b.2 (clone 53-5.8),
NK1.1 (clone PK136), TCRp (clone H57-597), ydTCR
(clone GL3), or isotype control antibodies in separate
tubes. After a thorough washing, cells were fixed and
permeabilized, stained with PE-labeled anti-IFN-y
antibody (clone XMG1.2), washed and analyzed by
FACScan. The monoclonal antibodies described above
were all purchased from BD Biosciences.

2.8. Detection of IFN-y in blood and analysis of
producing peripheral lymphoid organs

SMP-105 was injected into both fore-footpads at 30
ug per pad on days 0, 3 and 6. After the final injection,
blood was collected by heart puncture under ether
anesthesia at various time points over 24 h. The brachial
and axillary lymph nodes and spleen were collected
and lymph nodes from each animal were pooled. Cell
suspension was prepared and incubated for 48 h with 10
U/mL of interleukin 2 (IL-2) (Genzyme Corporation)
without re-stimulation with SMP-105. IFN-y in the
serum and culture supernatant was determined using
ELISA kits (Endogen Inc., MA) according to the
manufacturer's instructions.

2.9. Statistical analysis

Statistical analysis was performed using the SAS
system for Windows (SAS Institute Inc., Cary, NC,
USA).

3. Results

3.1. Pathological investigation of inoculation site
Tumor elimination, presumably by generating tumor
immunity using SMP-105, was observed in strain 2

guinea pigs bearing syngeneic line 10 hepatocarcinoma.
We first pathologically investigated the skin at the
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Day 7

Figure 1. Distribution of SMP-105 at inoculation site (guinea pig). Paraffin-fixed skin tissues from guinea pigs injected with SMP-105 were
stained with anti-BCG polyclonal antibody (n = 3). Representative sections are shown.

inoculation site using strain 2 guinea pigs. SMP-105
was injected intradermally into the flank region and
the skin was sampled over 7 days. Twenty-four hours
after injection, inflammatory cells were seen migrating
to the inoculation site and engulfing SMP-105 (Figure
1). A large number of positive signals from SMP-105
were still observed on day 7 by immunohistochemical
analysis and massive infiltration of lymphocytes was
observed into areas where SMP-105 was distributed
(Figure 1).

3.2. Induction of cytokines and chemokines at
inoculation site

Gene expression of the skin at the inoculation site
was investigated by the TagMan quantitative RT-
PCR approach. Tumor necrosis factor-a (TNF-a),
IL-1pB, growth-related oncogene (GRO), monocyte
chemotactic protein 1 (MCP-1) and IL-8 were induced
rapidly, and peaked 8§ h after inoculation. Regulated
on activation normal T cells expressed and secreted

(RANTES), which is reported to be up-regulated by
TNF-o and IL-1B (/3), showed a somewhat delayed
peak at 24 h (Figure 2). After decreasing once, TNF-a,
IL-1B, RANTES, MCP-1 and IL-8 increased again
7 days after injection (Figure 2), suggesting that the
immune reactions entered a new phase. Granulocyte-
macrophage colony-stimulating factor (GM-CSF) was
induced significantly only 7 days after injection (Figure
2). MCP-1, IL-8, GRO, RANTES and endothelial
nitric oxide synthase (eNOS) were induced also by
vehicle (Figure 2) and in the early phase, the mRNA
level of MCP-1 and eNOS stimulated by SMP-105 was
explicable by the vehicle, probably due to squalane
contained in the vehicle. The induction of chemokines
and cytokines by the vehicle may involve adjuvant
activity of squalane (/4). A clear increase or decrease of
MCP-3, vascular endothelial growth factor (VEGF and
IL-12 p40 was not observed (Figure 2).

3.2. Marked increase in weight of the draining lymph
node but no change in the spleen
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Figure 2. Induction of cytokines and chemokines at inoculation site (guinea pig). Induction of cytokines and chemokines indicated in each figure
at the inoculation site was investigated by TagMan quantitative RT-PCR approach. Average and SD (n = 5) are shown. Circle, SMP-105; triangle,

vehicle.
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Figure 3. Increase in weight of the draining lymph node (guinea pig and mouse). A: Guinea pig. Wet weight of axillary lymph node and spleen 14
days after SMP-105 injection is demonstrated as the ratio to body weight (n = 4); B: Mouse. Wet weight of popliteal lymph node and spleen over
4 weeks is shown as the ratio to body weight (n = 3). Closed circle, control; open square, vehicle; closed square, SMP-105. Average and SD are

indicated. *: P <0.05 T-test (vs vehicle).

Next, peripheral lymphoid organs were analyzed. We
noticed marked swelling of the draining lymph nodes
and wet weight was therefore measured.

Two weeks after injection of SMP-105 into guinea
pigs, the wet weight of the draining lymph nodes
was remarkably increased, but there was no response
in spleen weight (Figure 3A). In experiments using
C57BL/6N mice, the same results were obtained,
i.e. increase in weight of popliteal lymph node was
observed for 4 weeks, peaked 2 weeks after inoculation,
and there was no response in spleen weight (Figure
3B). Further analysis of lymph node activation
was performed using mice, because various well-
characterized antibodies were available.

3.3. Production of IFN-y, IL-2 and other cytokines in
draining lymph node cells by re-stimulation of SMP-105
in vitro

Activation of the draining lymph nodes by injecting
SMP-105 was investigated by cytokine production upon
re-stimulation with SMP-105 in vitro. The lymph node
cells produced IFN-y dependent on the pre-treatment
doses (Figure 4A), demonstrating that SMP-105
injection induced the activation of draining lymph
node cells. In addition to IFN-y, IL-2 was also secreted

(Figure 4B). Production of a marginal amount of IL-10
was observed but the induction of either IL-12 or IL-4
was not detected (Figure 4B).

The production of IL-2 indicated that T cells were
differentiated in the lymph nodes. When lymph node
cells from mice immunized with OK-432 were re-
stimulated with OK-432 in vitro, a large amount
of IFN-y was released, but little was detected upon
stimulation with SMP-105 (Figure 4C). When lymph
node cells prepared from mice immunized with
SMP-105 were re-stimulated with SMP-105 in vitro, an
enormous amount of IFN-y was produced (Figure 4C).
This evidence suggested that some portion of IFN-y is
attributable to T cells activated by antigen presentation.
This issue will be discussed later.

3.4. Major populations of IFN-y-producing cells

Produced in abundance by re-stimulated lymph node
cells, the major populations of IFN-y-producing cells
were investigated. Axillary and inguinal lymph node
cells from C57BL/6N mice pre-treated with SMP-105
were re-stimulated in vitro with SMP-105, and IFN-y
in cytoplasm was analyzed by FACS using the cellular
cytokine detection method. The major populations of
IFN-y-producing cells were CD4 CD8 aBT cells and
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supernatants pooled from 3 wells was determined.

CD4 CD8 ofT cells, and few positive signals of IFN-y
were detected from NK1.17 or y8T cells (Figure 5).

3.5. Transient IFN-y detected in blood after repeated
injection of SMP-105

Hayashi et al. reported that IFN-y was transiently
detected in blood after the injection of BCG-CWS
from cancer patients and that IFN-y was an excellent
prognostic marker (/0,11). Detection of transient [FN-y
in blood was therefore attempted using mice and we
succeeded by injecting SMP-105 into fore-footpads.
IFN-y was detected from 3 h, peaked at 6 h and then
fell markedly 24 h after the final injection (Figure 6).

3.6. Production of IFN-y by draining lymph node cells
but not the spleen upon incubation without SMP-105

In order to investigate the origin of IFN-y in blood,
the draining lymph nodes and spleen were collected
after repeated injection of SMP-105, incubated without

re-stimulation by SMP-105 for 48 h, and the culture
supernatant was assayed for [FN-y by ELISA. IFN-y
was detected from the supernatant of the draining
lymph node cells (Figure 7A), but not from that of
spleen cells (Figure 7B), suggesting that IFN-y in the
blood was secreted mainly by draining lymph node
cells.

4. Discussion

It is reported that BCG-CWS in the emulsified form
induces delayed and long-lasting inflammation at the
inoculation site (/0,/7). When SMP-105 was injected
into the skin, slight redness developed, peaked from 24
to 48 h post-injection, and then disappeared by day 5.
Erythema accompanied by edema then developed and
lasted for more than a month (data not shown). Within
24 h, inflammatory cells migrated to the inoculation
site, probably attracted by chemokines affecting
neutrophils, e.g., IL-8, GRO and macrophages, e.g.,
MCP-1, RANTES and further activated by IL-1f

www.ddtjournal.com



185 Drug Discov Ther 2008, 2(3):178-187.

no stimulation in vitro

(72}
o
<
o
= T
w g 109
- -
W, = .
[N T
] o~ o7
=3 . B
S|, fo05% 0.03% o 1007%- - 0.03%
= = =+
E|= — =3,
o
[«5)
(=%
P
=] 4
L0 10
VD"
w =
[a
o
' B
o N 12.37%
L
& =
[+
b T .
z|- o
- 27 T T T
T TR R e 10" 10?
CD3 - FITC

SMP-105 stimulation in vitro

©0.39%

.
w1

L 0.25%

. . .
w0t ?

27

= T : ;
' w'n? X 4

0 n

CD8 - FITC

gammal/delta TCR - FITC

0.11%

IFN -gamma - PE

= ;
w ' a?

NK1.1-FITC

Figure 5. Major population of IFN-y-producing cells (mouse). Draining lymph node cells from C57BL/6N mice pre-treated with SMP-105 were
re-stimulated in vitro with SMP-105, and IFN-y in cytoplasm was analyzed by FACS using the cellular cytokine detection method. Shown are

representative experiments of more than five.

250
O vehicle
200 ¢ B SMP-105
£ 150
2
>
T 100 |
=
L
50 |
0 1
6 24

hours after the lastinjection
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collected 6 h after the final treatment. Average and SD are indicated.

and TNF-a (/5-17) (Figure 2). On day 7, massive
infiltration of lymphocytes was seen (Figure 1),
probably associated with the secretion of RANTES
(13,15-17), and RANTES is considered to involve
T-cell-mediated chronic inflammation. In fact, at that
time, a large amount of SMP-105 remained (Figure
1) and more than a month later, positive signals
derived from SMP-105 were still observed (personal
communication from Dr. Koji Hanai), consistent
with skin reactions. Long-lasting stimulation of
immune systems, from innate immunity to acquired
immunity, could evoke tumor elimination activity, and
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Figure 7. Secretion of IFN-y by peripheral lymphoid organs (mouse).
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SMP-105 into fore-footpads (n = 3). Lymph node cells (A) and spleen
cells (B) were incubated with 10 U/mL of IL-2 for 48 h and culture
supernatant was assayed for [IFN-y. Average and SD are indicated.
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the long residence of BCG-CWS emulsified with oil
may explain the recurrence of inflammation at past
inoculation sites upon fresh injection into the other arm
(personal communication from Dr. Akira Hayashi).

The production of IL-2 by draining lymph node
cells from mice pre-treated with SMP-105 indicated
the differentiation of T cells (Figure 4B). Lymph node
cells also produced a large amount of IFN-y (Figure
4A). There are two pathways to activate T cells; direct
activation via TCR ligation and indirect activation via
macrophages stimulated by SMP-105. When lymph
node cells from mice immunized with OK-432 were
re-stimulated with OK-432 in vitro, a large amount
of IFN-y was released, whereas little was detected
upon stimulation with SMP-105 (Figure 4C). If T
cells from mice immunized with SMP-105 were only
activated without antigen presentation, T cells from
OK-432-immunized mice would also produce IFN-y
via macrophages stimulated with SMP-105. From these
observations we consider that some portion of IFN-y
was attributable to T cells activated via TCR ligation.

Although proteinous antigens, except some living
organisms (/8), generally induce CD4" T cell activation,
SMP-105 did not activate CD4™ T cells (Figure 5).
Furthermore, SMP-105 is a highly purified BCG-CWS
containing only a small amount of amino acid residues
not constituting peptidoglycan (1%, w/w) (/2). There is
a possibility that T cells releasing IFN-y recognize non-
proteinous antigens. In fact, there are papers reporting
that CD4 CDS8 ofT and CD4 CDS8 afT cells recognize
mycobacterial lipid antigens (/6).

This is one of the prominent features of SMP-105,
when considering that there are no reports that synthetic
TLR agonists, such as CpG ODN or imiquimod,
function as antigens to induce IFN-y or IL-2. T cells,
even though not specific to tumors, will be able to
boost the generation of tumor immunity through cell-
to-cell interactions, e.g., CD40L-CD40 and secreted
cytokines, e.g., IFN-y (19-21). IL-2 activates other T
cell populations, including precursor CTL to tumors.
Multi-pathways for activating immune reactions may
be necessary for patients suffering from malignant
neoplasm in immuno-compromised conditions.

Hayashi et al. reported that transient IFN-y in
peripheral blood after inoculation of BCG-CWS was
associated with survival (/0,17). Our investigation
demonstrated that IFN-y was mainly produced by
CD4 CD8 aBT and CD4 CD8 afT cells in draining
lymph nodes and suggested that transient IFN-y
in the blood was a marker indicating that lymph
node functions to activate T cells were retained or
retrieved. As for delayed-type skin inflammation,
lymphocytes infiltrating tissues to which SMP-105 was
distributed may include CD4 CD8 BT and CD4 CD§"
afT cells. Delayed chronic inflammation therefore
indicated immunophysiological states of the host, e.g.,
draining lymph node retains or retrieves functions for

differentiating T cells, and the immune system is not
lost, at least at the site of chronic inflammation. In
fact, skin inflammation was weak or not observed in
guinea pigs, enabling the growth of implanted line 10
hepatoma. Analysis of the infiltrating lymphocytes is
required.

In conclusion, oil-in-water emulsion of SMP-105
resided for a long time at the inoculation site and
activated T cells, probably recognizing SMP-105 itself.
The strong tumor-eliminating activity of SMP-105
may be explained by the boost of generating tumor
immunity via positive feed-back from T cells reacting
to it, in addition to direct activation of macrophages
and dendritic cells. CD4 CD8 afT and CD4 CD8 apT
cells may distinguish SMP-105 from other synthetic
adjuvants. Further investigation is needed to clarify
the mechanisms of T cell activation, including TCR-
dependency, the antigen structures and presenting
molecules, and then the contribution of T cells to the
therapeutic effect.
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