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bilirubin of <1.5 mg/dl, platelet count of 2100,000/p, hemo-
globin of 28.0 g/dl, and total WBC of 23,000/ul. Hepatitis B
surface antigen and Hepatitis C antibody were negative in all
patients. The patients were untreated for at least 4 weeks before
entry into the study, and had to have an Eastern Cooperative
Oncology Group (ECOG) performance status (PS) of 0 to 2
at the time of entry. Patients with evidence of other serious
illness, immunosuppression, or autoimmune disease were
excluded. Treatment was carried out at Yamaguchi University
and Kurume University Hospitals from March 2001 through
November 2004.

Screening of peptide-specific CTL precursors. Peripheral
blood (30 ml) was obtained before and after every 3
vaccinations. PBMCs were isolated by means of Ficoll-
Conray density gradient centrifugation, and were then used
for a CTL precursor assay, as reported previously (20). In
brief, PBMCs (1x10° cells/well) were incubated with 10 M
of a peptide in wells of u-bottom-type 96-well microculture
plates (Nunc, Roskilde, Denmark) in 200 pl of culture
medium containing 100 U/ml of interleukin-2 (IL-2). Half
of the medium was removed and replaced with new medium
containing a corresponding peptide (20 UM) every 3 days.
After incubation for 12 days, these cells were harvested and
tested for their ability to produce interferon-y (IFN-y) in
response to CIR-A2402 cells for HLA-A24* or to T2 cells for
HLA-A2* patients, were pre-loaded with either a corresponding
peptide or a HIV peptide (RYLRQQLLGI for HLA-A24* and
SLYNTVATL for HLA-A2* patients) as a negative control.
The level of IFN-y was determined by enzyme-linked immuno-
sorbent assay (ELISA) (limit of sensitivity: 10 pg/ml). Two-
tailed Student's t-test was employed for the statistical analyses.

Peptides and vaccination. The peptides used in the present
study were prepared according to good manufacturing practice
conditions using Multiple Peptide System (San Diego, CA).
The sequences of the peptides are shown in Table 1. All of
these peptides have the ability to induce HLA-A24- or HLA-
A2-restricted and tumor-specific CTL activity in the PBMCs
of cancer patients (7-20). Montanide ISA-51 adjuvant {known
as incomplete Freund's adjuvant (IFA)] was purchased from
Seppic, Inc. (Franklin Lakes, NJ). The peptides were supplied
in vials containing 2 mg/ml sterile solution for injection.
One ml of solution was added in a 1:1 volume to IFA, and
then the solution was mixed in a vortex mixer (Fisher, Inc.,
Alameda, CA). The resulting emulsion was injected sub-
cutaneously into the thigh using a glass syringe. The interval
between vaccinations was 2 weeks, and a total of 3 injections
were performed. For patients with a favorable clinical course,
vaccination was repeated in order to further evaluate adverse
events, immunological responses, and clinical responses.

Immunological assays. Skin tests were performed by intra-
dermal injection of 50 pg of each peptide using a tuberculin
syringe and a 27-gauge needle. Saline was used as a negative
control. Immediate- and delayed-type hypersensitivity (DTH)
reactions were determined at 20 min and 24 h after the skin
test, respectively. At least 5 mm of induration or 10 mm of
erythema was needed to score the skin test as positive. Cyto-
toxic activity was measured by a standard 6-h *'Cr-release
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Table I. Vaccinated peptide and immune responses.

Peptide Sequence No.of  Increased immune
name vaccinated responses®
patients CTL 1gG DTH
HLA-A24-binding
SARTI1-690 EYRGFTQDF 1 o/t 01 1
SART2-93 DYSARWNEI | vl 1
SART2-161 AYDFLYNYL 2 o1 01 1
SART2-899 SYTRLFLIL 1 o/ 0/l 0
SART3-109 VYDYNCHVDL 3 02 13 2
SART3-315 AYIDFEMKI 2 172 12 1
CypB-84 KFHRVIKDF 0 - - -
CypB-91 DFMIQGGDF 4 03 03 2
Lck-208 HYTNASDGL 6 06 116 4
Lck-486 TFDYLRSVL 5 175 05 3
Lck-488 DYLRSVLEDF 6 214 04 4
ARTI-170 EYCLKFTKL 3 02 22 2
ART4-13 AFLRHAAL 1 (VA 0
ART4-75 DYPSLSATDI 0 - - -
HLA-A2-binding
SART3-302 LLQAEAPRL 1 - 0/1 I
SART3-309 RLAEYQAYI 0 - - -
CypB-129 KLKHYGPGWV 0 - - -
CypB-172 VLEGMEVV 0 - - -
Lck-246 KLVERLGAA ! - 0/1 1
Lck-422 DVWSFGILL ] - 0/1 i
ppMAPkkk-294  GLLFLHTRT 0 - - -
ppMAPkkk-432  DLLSHAFFA ] - 0/1 1
WHSC2-103 ASLDSDPWV 0 - -
WHSC2-141 ILGELREKV 0 - - -
UBE2V-43 RLQEWCSVI 0 - - -
UBE2V-85 LIADFLSGL 0 - - -
UBE2V-208 ILPRKHHRI 0 - - -
HNRPL-140 ALVEFEDVL 0 - - -
HNRPL-501 NVLHFFNAPL 0 - - -
EIF4-51 RII'YDRKFL 0 - - -

*HLA-A24-binding and -A2-binding peptides were injected into 10 and 2
patients, respectively. "Immune responses to the peptide were compared at pre-
and post-vaccination. Interferon-y production of CTLs, peptide-specific 1gG
antibody density, and DTH responses were tested.

assay, as reported previously (20). In brief, cryopreserved pre-
and post (3rd to Sth)-vaccination PBMCs were thawed at
the same time, and then were cultured in the medium with
100 U/ml of IL-2 in the absence of peptides. On the 21st to
25th days of culture, the cells were harvested and used for
the assay. MIA PaCa2 (HLA-A24*A2- pancreatic carcinoma,
which was obtained from Cell Resource Center for Biomedical
Research Institute of Development, Aging and Cancer Tohoku
University), PK-8 (HLA-A24*A2- pancreatic carcinoma),
YPK-1 (HLA-A24*A2" pancreatic carcinoma) (19), Panc-1
(HLA-A24-A2+ pancreatic adenocarcinoma), and phyto-
hemagglutinin (PHA)-blastoid T cells (HLA-A24* or HLA-
A2%) were used as target cells.
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Table II. Patient characteristics.
No. Age/ HLA PS Stage? Histology® Site of Previous treatments
sex type metastases’ Surgery!  Chemotherapy®  Radiotherapy
I 60/M A24 0 T4NIMO Adeno s/o Abdominal LNs - - -
il
2 63/F A24 1 Recurrence Tubular adeno Neck L.Ns PPPD GEM LNs
bone bone
3 70/M A24 0 Recurrence Well diff. Liver PD 5-FU -
tubular adeno local MTX
4 63/M A24 0 T3NxMI (HEP) Adeno s/o Liver - 5-FU Local
I\Y CDDP
5 59/M A2 0 Recurrence Moderately diff. Peritoneum PD - -
tubular adeno local
6 69/M A24 0 Recurrence Well diff. Abdominal LNs DP - -
tubular adeno
7 84/F A24 0 T4NIMO Adeno s/o - - - -
1
8 67/M A24 0 T3NIMI Adeno s/o - - - -
v
9 68/F A24 0 Recurrence Well diff. Abdominal LNs PPPD 5-FU -
tubular adeno CDDP
10 60/M A24 2 T3NxMI(HEP) Acinar cell Liver - - -
v carcinoma s/o
11 avis A24 0 T3INOMO Moderately diff. - PD - -
1A tubular adeno

*UICC Classification of Pancreatic Cancer (6th edition, 2002). "s/o, suspected of; diff., differentiated; adeno, adenocarcinoma. “Ns, lymph nodes. 'PPPD, pylorus-preserving
pancreaticoduodenectomy; PD, pancreaticoduodenectomy; DP, distal pancreatectomy. *GEM, gemcitabine; 5-FU, fluorouracil; MTX, methotrexate; CDDP, cisplatin.

The serum levels of peptide-specific IgG were measured
by ELISA, as previously reported (14-19). In brief, 100 pl/well
of serum sample diluted with 0.05% Tween-20 Block Ace
were added to the peptide (20 pg/well)-immobilized plate.
After 2-h incubation at 37°C, the plate was washed and further
incubated for another 2 h with a 1:1,000-dilluted rabbit anti-
human IgG (y-chain-specific, Dako, Glostrup, Denmark). The
plate was washed, then 100 pl of 1:100-diluted goat anti-
rabbit Ig-conjugated horseradish peroxidase-dextran polymer
(En Vision, Dako) was added to each well, and the plate
was incubated for 40 min. After washing, 100 ul/well of
tetramethyl-benzidine substrate solution (KPL, Guildford,
UK) was added, and the reaction was stopped by the addition
of 1 M phosphoric acid. To estimate the peptide-specitic IgG
levels, the optical density (OD) values of each sample were
compared with those of serially diluted standard samples, and
the values are shown as OD units/ml.

Evaluation of adverse events and clinical response. All adverse
events were evaluated by the National Cancer Institute-
Common Toxicity Criteria (NCI-CTC) version 2.0 at every
vaccination. All known sites of disease were evaluated by
computed tomography (CT)-scan before and after every 3

vaccinations. Patients were assigned to a response category
according to the response evaluation criteria for solid tumors,
a revised version of the WHO criteria published in June
1999 in the WHO Handbook for reporting results of cancer
treatment. Overall survival (OS) and progression-free survival
(PES) were evaluated from the first vaccination, and were
analyzed in order to investigate correlations between clinical
benefits and immune responses. Kaplan-Meier curves were
described, and survival times were compared using the log-
rank test.

Results

Patient characteristics. Eleven PC patients were enrolled in
this phase I clinical study of personalized peptide vaccination.
The detailed characteristics are shown in Table II. The mean
age of the patients was 66.7 (range: 59-84). Six patients had
undergone surgical resection of the primary lesion, and had
histologically determined adenocarcinomas. For the remaining
5 inoperable patients, adenocarcinoma (n=4) and acinar cell
carcinoma (n=1) were suspected by clinical evaluation and
the laboratory findings, i.e., tumor markers, computer tomo-
graphy (CT), and needle biopsy. Four patients had received
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Figure |. Representative results of peptide-specific CTL precursors in PBMCs of the pre- and post (6th)-vaccinations. Four sets of columns in each peptide
indicate the results of quadruplicate cultures in the 4 wells. The value of each well was evaluated based on the following criteria. A level of armed response (Ar):
p<0.01 and =500 net value (the amount of IFN-y in response to the corresponding peptide minus that in response to HIV peptide); A level of response (A):
p<0.05 and 250 net; B: p<0.05 and 225 net <50; C: 0.05<p<0.1 and 250 net; D: 0.05<p<0.1 and 225 net <50.

chemotherapy, and 2 of them had received additional radio-
therapy. The remaining 4 patients did not have any prior
treatment. Ten advanced cases with confirmed recurrence
entered into this trial, while the remaining one patient (case
no. 11) received the vaccination 93 days after surgery as an
adjuvant treatment without confirmed recurrence.

With regard to treatment after the vaccination, 9 patients
did not receive any other combined form of therapy, but the
remaining 2 patients received the vaccination combined with
chemotherapy. Namely, case nos. 9 and 10 received GEM/
5-fluorouracil/cisplatin after the 7th vaccination because of an

elevation in tumor markers, and the 3rd vaccination because
of progressive disease (PD), respectively.

Peptide screening, vaccination, and adverse events. Ten
patients were HLA-A24 positive and were vaccinated with
HLA-A24-binding peptides. Among the 14 peptides for HLA-
A24+ patients, Lck-derived peptides were most frequently
used for the vaccination (Lck-208 and Lck-488 for 6 patients,
and Lck-486 for 5 patients) (Table I). CypB-84 and ART4-75
were not used for the vaccination into any patient due to an
immediate-type hypersensitivity reaction. Representative results
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Table III. Immuno-responses and clinical outcome.

CTL response! Antibody to peptide® Cyto- No. of Clinical response at©  PFS' OSe
No. Peptide Pre Post Pre Post DTHe  toxicity!  vaccination 6th 12th (days) (days)
Lck-486 A B 0.09 - +(3) Not
1 Lck-208 C C 0.05 0.03 +(3) increased 10 PD - 59 165
Lck-488 C ArB - - +(3)
ARTI-170 AAA AA - - - Not
2 ART4-13 A C - - - increased 7 SD PD 102 271
Lck-488 CcC ArAC - - -
SARTI-690 ATA B 0.31 0.37 +(5)
3 SART2-161 A A 0.12  0.12 +(5) Not
CypB-91 A - 0.14 0.23 +(5) increased 8 PD - 43 194
Lck-208 A A 0.27 0.22 +(2)
SART3-109 C - - +(1) Not
4 Lck-488 D NT - - +(1)  increased 6 PD - 57 232
ARTI-170 D - 1.18 +(1)
SART3-302 C - - +(2)
5 Lck-246 Ar NT - - +(2) NT 5 PD - 43 73
Lck-422 C - - +(2)
ppMAPkkk-432 C - - +(2)
ARTI-170 ArBCC - - 2.06 +(3)
6 Lck-488 AAA - - - +(3) Not
Lck-208 AC A - 0.25 +(3)  increased 36 SD Sb 1058+ 1058+
SART3-315 C - - 0.03 +(3)
SART2-899 AA - - - -
7  SART3-109 A - 0.10 0.09 - NT 8 PD - 110 247
Lck-208 A A - - -
Lck-486 A B - - -
SART3-315 C ArAC - - -
8 CypB-91 C A - - - NT 8 PD - 96 206
Lck-208 C A - - -
Lck-486 C - - - -
Lck-488 ArAr CC - - +(4) Not SD .
9 SART2-93 ArCC  ArArArC - 0.04 +(4)  increased 7 SD chemo+ 96 623
Lck-486 C ACC - - +(4)
SART2-161 A - PR
10 Lck-488 AB NT NT NT - NT 3 PD chemo+ 49 783+
CypB-91 Ar -
Lck-486 A B - - +(3)
11 CypB-91 A - - - +(3) Not
SART3-109 D C 0.03 1.51 +(3) increased 12 no rec no rec 336 339
Lck-208 D - - - +(3)

"The peptide-specific CTL precursor cells were evaluated by quadricate assay in pre- and post (6th)-vaccination. NT. not tested. "Values indicate the fluorescent intensity
of sera (x100 dilution). “Number of the vaccination when DTH to the peptide was detected for the first time. “Cytotoxicity to HLA-matched cancer cells of pre- and post-
PBMCs was evaluated by *'Cr-relase assay. °PD, progressive disease; SD, stable disease; PR. partial response; no rec. no recurrence. 'PFS. progression-free survival;
Pulse (+) mark, patients are alive (2004.9.15). £OS, overall survival.

for peptide selection in 4 patients whose post-vaccination All 11 patients were evaluated for adverse events according
PBMCs showed increased responses are shown in Fig. 1, and  to the NCI-CTC. The vaccinations were generally well
the summary is given in Table III. tolerated without hematological toxicity or symptoms of
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Table IV. Adverse events. any autoimmune diseases. The most frequently observed
toxicity was an inflammatory reaction at the injection site
Grade 1 Grade 2 Grade3 iy 7 of 11 patients. Three patients showed a grade 1, and 3
Fever 1 2 showed a grade 2 reaction. No treatment was required for
Inflammatory reactions at 3 3 1 these 6 patients. The remaining 1 patient showed a grade 3
the vaccination site in‘ﬂammat'ory reaction with !eg edemg at the .3 1 §t vaccination,
Anorexia 1 afte-r yvhxch a non-steroidal ant1ph10g1§t1c agent was
Fatigue ] administered. Fever (grades 2 and 1), anorexia (grade 1), and
fatigue (grade 1) were observed in 3 (2 and 1), 1, and 1
According to NCI-CTC criteria version 2.0. patient, respectively (Table IV).
No.l (Lck-488) No.l (Lck-208) No.3 (SART1-690)
0.10 0.06 0.40
0.08
0.06 ‘\'\‘ 0.04 ‘\'\' 0.2
0.20
0.04 0.02
0.02 ’ 0.10
0.00 0.00 0.00
x100 %200 x300 x100 x200 x300 x100 x200 x300
No.3 (CypB-91) No.3 (Lck-208) No.3 (SART2-161)
0.25 0.30 0.15
"0.20
0.15 0.20 0.10 \O
0.10
0.05 0.10 0.05
0.00 0.00 0.00 R e e
x100 x200 %300 %100 x200 x300 x100 x200 x300
% NO.4 (ART1-170) No.6 (Lck-208) No.6 (SART3-315)
P
§ 1.50 0.30 0.04
T 1.00 0.20 0.03
5 o.s0 0.10 0-02
3 . . . 0.01
g 0.00 —  0.00 - 0.00 ‘@t mcimp—
Q x100 x200 x300 %100 x200 x300 x100 x200 x300
s
3
§ No.6 (ART1-170) No.7 (SART3-109)
2.50 0.15
2.00 P [
1.50 | 0.10
1.00 [
.0
0.50 | 0.05
0.00 0.00
Pre-
00 0 ®
*x100 x200 x300 %100 x200 x300 e vaccination
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vaccination
0.06 2.00 -
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0.00 L @ei—g——e—  0.00
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Figure 2. Kinetic study of IgG levels specific to the peptides administered to each patient. Pre- and post (6th)-vaccination sera were serially diluted and the levels
of peptide-specific IgG were measured using ELISA, as described in Patients and methods. Results of 7 cases are shown in the figure. Horizontal lines indicate
optical density (OD) and vertical lines the dilution of sera.
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Figure 3. Antibody response and overall survival. Overall survival of 10 cases is given in (A). The group of patients with increased peptide-specific IgG levels
(n=4) showed prolonged survival compared to the group of patients with no increase in peptide-specific 1gG levels (n=6) (B). In contrast, neither the positive
DTH response (C) nor the augmentation of CTL precursor reactive to peptide (D) influenced their survival.

Cellular immune responses. No DTH reaction against the
peptides was observed prior to vaccination in any patient.
DTH reactions were observed in 7 patients (nos. 1, 3-6, 9,
and 11) until the 5th vaccination, the details of which are
given in Table III. For example, in case no. 3, a DTH reaction
to Lck-208 was observed after the 2nd vaccination and
reactions to SART1-690, SART2-161, and CypB-91 were
observed after the 5th vaccination.

Augmentation of CTL precursors reactive to at least one
of the vaccinated peptides was observed in 4 of § patients
tested (case nos. 1 and 2 for Lck-488, no. 8 for SART3-315,
and no. 9 for SART2-93 and Lck-486; Fig. 1). Because of the
limited availability of blood samples, we kinetically evaluated
the anti-tumor cytolytic activity of pre- and post-vaccination
PBMCs by a *!Cr-release assay in 7 patients in response to
each of the four different cells of PC cell lines, but none of
the post-vaccination PBMCs showed increased cytotoxicity
against PC cells in an HLA-class-I-restricted manner (data
not shown). Significant and equal levels of cytotoxicity against
PC cells were observed in an HLA-class-I-non-restricted
-manner in both the pre- and post-vaccination PBMCs from 4
patients (case nos. 2, 6, 9, and 11). In contrast, such cyto-
toxicity decreased in the post-vaccination PBMCs from the
remaining 3 patients (case nos. 1, 3, and 4).

Humoral immune responses. We also examined whether or
not peptide-specific IgG could be detected in the vaccinated
patients. Peptide-specific IgG to the vaccinated peptides was
detected in the pre-vaccination sera of 4 of 10 patients tested
(Table III). Peptide vaccination increased the IgG levels in 1
of these 4 patients (case no. 11, IgG to SART3-109) (Fig. 2).

Although no peptide-specific IgG was detected in the other
6 tested patients before the peptide vaccination, peptide
vaccination resulted in the induction of peptide-specific IgG
in 3 patients (case no. 4, anti-ART1-170; no. 6, anti-ART1-170,
-Lck-208, and -SART3-315; no. 9, anti-SART?2-93). The
results are shown in Fig. 2. The peptide specificity of the IgG
in the sera of these patients was confirmed by an absorption
test, however, the data are not shown because the peptide
specificity was reported previously (14-19).

Clinical outcome and prognostic factor analysis. It was
difficult to draw any definitive results from this small-scale
phase I study with regard to clinical responses and a prognostic
factor analysis. Nevertheless, demonstration of the available
results may be relevant from the point of view of developing
a suitable peptide vaccine. In 10 patients who received >3
vaccinations and were eligible for clinical evaluation, stable
disease (SD) of 3 patients (case nos. 2, 6, and 9) and PD of 6
patients were diagnosed at the time of 6th vaccination. The
remaining one patient {(case no. 11) with an adjuvant-setting
vaccination had a recurrence in the bone marrow 336 days after
the initial vaccination. The median time to progression (TTP)
and the median survival time (MST) were 96422.2 (+ standard
error) days and 232+32.4 days, respectively. Their 6-month
and l-year survival rates were 80% and 20%, respectively.
As regards the identification of a laboratory marker to
predict long-term survival, the group of patients with increased
peptide-specific IgG levels (n=4) showed prolonged survival
compared to the group of patients with no increase in peptide-
specific IgG levels (n=6)(MST 339 days vs. 194 days,
respectively; log-rank test p=0.0217) (Fig. 3). In contrast,
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neither the augmentation of a CTL precursor reactive to a
peptide nor a positive DTH response influenced survival.

Discussion

This study was conducted in order to evaluate the safety
and biological responses of the personalized peptide
vaccination. Severe toxicity was rarely associated with the
peptide vaccination, and this regimen can be recommended
for further evaluation. Cellular and humoral responses to the
vaccinated peptides were observed in 50% and 40% of the
post-vaccination PBMCs and sera, respectively. Therefore,
this regimen is also recommended for further evaluation of
the immunological responses. Although the clinical response
was not the main objective, only 1 patient maintained a
minor response for 3 years, this regimen is not recom-
mended if used alone. No significant clinical response was
obtained, although the MST was not as short as those of
the other clinical trials investigating patients with advanced
PC (3-5,21,22). Personalized peptide vaccination combined
with chemotherapy might be recommended, since one such
case had a desirable clinical course. Nevertheless, clinical
studies in a phase II setting are needed to address this issue.

Increased rates of peptide-reactive cellular and humoral
responses to the vaccinated peptides in the post-vaccination
PBMCs and sera of advanced cancer patients other than PC
patients were somewhat higher than those of the PC patients
observed here (14-19). In addition, no increment in HLA-
class-I-restricted CTL activity against PC cells was observed
at all in the post-vaccination PBMCs from any of the 7 patients
tested. In contrast, such an increment was observed in the
post-vaccination PBMCs from patients with other types of
cancer (14-19). These results suggest that immunity in
advanced PC is more depressed than that in other epithelial
cancers. Alternatively, a more suitable peptide repertoire
might be provided for PC patients. Tumor-associated antigens
and peptides derived from PC cell lines might be more suitable
in use for personalized peptide vaccinations administered to
PC patients. From this point of view, the 14 peptides provided
for HLA-A24"* patients were primarily derived from esophageal
cancers (7-9). In contrast, the 16 peptides provided for HLA-
A2* PC patients were primarily derived from a PC9 tumor
cell line, as reported previously (10), but only one HLA-A2*
patient was enrolled in this clinical study. Therefore, clinical
study of additional HLA-A2* patients is needed to address
this issue, which is now in progress.

We previously reported that the increase in IgG levels
due to administration of a personalized peptide vaccination
correlated well with long-term survival in patients with
advanced stages of cancers other than PC (19). The statistically
significant difference (p=0.0217) was also observed among
PC patients, although the number of patients in this study
was small. Further studies are therefore needed to confirm
this issue.

The biological role of peptide IgG in anti-tumor immunity
should be clarified by future basic and clinical studies. The
mechanisms of peptide-specific IgG production, including
the involvement of CD4 T helper cells and HLLA-restriction,
also need to be elucidated.
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Goydos et al reported the data obtained from a phase I
trial of a synthetic mucin MUC-1 peptide vaccine ad mixed
BCG (21), and only | of 24 patients (4.2%) had SD. The
MST data were not given in that report. Gjertsen et al
presented the data from a clinical phase I/II trial inv olving
PC patients who were vaccinated by intradermal injection of
synthetic mutant ras peptides in combination with granulocyte-
macrophage colony-stimulating factor (22). That report
showed that, in the group with non-resectable cancer, 11 out
34 patients (32%) had SD and the |-year survival rate was
6.3% (3 out of 48 cases). Our patients appeared to have better
survival rates than those in previous clinical trials. However,
this regimen by itself is not recommended for HL A-24+
patients with advanced PC. Further basic and clinical studies
should be conducted for developing therapeutically effective
peptide vaccinations for advanced PC patients.
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Development of Method to Distinguish Lentinan Binding Ability of Human Peripheral Blood Monocytes
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Summary ’

Lentinan, a fully purified B-1,3-glucan with 8 -1,6-branches obtained from Lentinus edodes, has been
approved as an anticancer drug restricted to combination with tegafur for inoperative and recurrent gastric
cancer patients. Lentinan is a biological response modifier with clinical effects of QOL improvement and
prolongation of survival. But it is said that the strength of these effects of lentinan may be dependent on
the individual, so it is important to establish a method to estimate individual variation. We earlier estab-
lished a simple and useful system to measure lentinan binding to mouse peripheral blood leukocytes, and
we found that lentinan binding ability was different among various strain mice and it correlated with an
anti-tumor effect.

In this study, we established a method to distinguish lentinan binding ability of human peripheral blood
monocytes and its convenient method.

Key words : 8-1,3-Glucan (Lentinan), Lentinan-binding, Dextran, Monocyte, Anti-tumor effects
Address request for reprints o : Yasuyo Suga, Pharmaceutical Research Laboratories, Ajinomoto Co.,
Inc., 1-1 Suzuki-cho, Kawasaki-ku, Kawasaki, Kanagawa 210-8681, Japan
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Usefulness in Predicting Parameters for the Selection of Responders Who Received Immunochemotherapy with PSK
in Patients with Colorectal Cancer: Shigefumi Yoshino*!, Shoichi Hazama*!, Ryouichi Shimizu*?, Shintaroh Fuku-
da*3, Akitoshi Kudoh*3, Eishi Mizuta*¢, Yutaka Ogura*s, Akiko Sano*! and Masaaki Oka*! (*'Dept of Surgery II,
Yamaguchi University School of Medicine, **Dept. of Surgery, Ogohri General Hospital, **Dept. of Surgery,
Ube Kohsan Central Hospital, **Dept. of Surgery, Onoda Red Cross Hospital, **Dept. of Surgery, Ajisu Joint
Hospital)

Summary

It is very important for immunotherapy to release Th2-dominated immunological conditions in patients with
malignant diseases. In the present study, we assessed the intracellular cytokine profiles of CD4 positive cells in
peripheral blood in patients with colorectal cancer using a flow cytometric analysis and we investigated whether
Th2-dominated immunological conditions could be released by PSK.

Peripheral blood samples were collected preoperatively from 57 patients with colorectal cancer before and after
the oral administration of PSK (3 g/dayx1 week). After the PSK treatment, CD4*IL-10*T-cell percentages
decreased significantly, whereas no significant change occurred in proportions of CD4*L-6*T-cells. In the after/
before PSK treatment percentages, the ratio of CD4*IL-10*T-cells were significantly lower in non-recurrent
patients compared with recurrent patients, whereas no significant difference was seen in the ratio of CD4*iL-6*
T-cells.

These results suggest that the after/before percentage ratio of CD4*IL-10*"T-cells may be useful predicting
parameters for the selection of responders. Key words: Colorectal cancer, PSK, IL-10
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