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Recent Advances in Coriolus versicolor (Polysaccharice K)

Research as an Immunomodulator

Takusaburo Ebina, M.D.

Division of Immunology, Research Institute Miyagi Cancer Center, Natori, Miyagi, JAPAN

Metastasis is one of the most serious problems in
cancer, and its prevention is. obviously of great
importance for improving the prognosis of cancer
patients. Therefore, it is a very important to clarify
of
treatment with biological response modifiers (BRM).

the mechanism of the antimetestatic -effect
We devised the “double grafted tumor system” in

which mice received simultaneous, intradermal
inoculations of Meth-A tumor cells in bothe the
right flank (106 cells), hereafter referred to simply as
primary region and the left flank (2x10° cells),
metastatic region. BRM was injected into the right,
large tumor on day 3, and the left, non-treated small
tumor was observed for 18 days. For excluding the
possibility that BRMs in the right tumor may
directly affect the left tumor via the blood stream,
we devised as a control the “single tumor system” in
which mice received intradermal inoculations of 2 X
10° Meth-A tumor cells only in the left flank, and
then were injected subcutaneously with BRMs into

the right flank on day 3 and observed for 18 days.

PSK isolated from Corilus versicolor, a mushroom
the

protein-bound ploysaccharide preparation and an

belonging to Basidiomycetes class, is a

immunopotentiator receiveing much attention in
Japan owing to its antitumor effect, not only in
experimental animals but also in clinical trials. Its

precise mechanisms for tumof regression, however,

still remain unclear.

PSK significantly inhibited the growth of not only
the right but also the left, non-treated tumor. That is,
5 out of 8 right tumor and 4 out of 8 left tumor in
the double
However PSK had no inhibitory effect at all in the

grafted tumor system disappeared.
“single tumor system”. These results whow that PSK
itself does not directly affect the opposite flank and
the intratumoral PSK immunotherapy in the primary
region does affect tumor growth in the metastatic
region.
Summarizing the antitumor effect of various
BRMs in the double grafted tumor system and the

single tumor system, PSK (a protein-bound polysac-

charide preparation), IL-1, IFN and Cepharanthin, a

plant alkaroid preparation, cured not only the right,
but also the left, non-treated tumor in a double
grafted tumor system. OK-432 (a Streptococcus
preparation) and BCG and TNF cured the right
tumor and inhibited the growth of the left tumor.
Lentinan (a polysacchanide preparation)< IL-2 and
IL-6 inhibited neither the right nor the left tumor.
Therefore, antitumor effector mechanism of PSK and
IL-1 was especially analyzed.

Histochemical analysis shows that the intratumoral
administration of PSK first

induces polymor-

phonuclear leukocytes in the right tumorm.

Immunohistochemical analyses of the right and left

tumors in the double grafted tumor system were



carried out with PAP staining. On day 7 (2 days
after PSK intratal injection into the right tumor),
massive infiltration tumor, an infiltration of
macrophages was also seen.

The next step was to analyze the mechanisms by
which the cytotoxic effet observed in the Ileft,
non-treated tumor of the double grafted tumor
system depended upon PSK treatment of the right
tumor. Immunized spleen cells were obtained from
BALB/c mice which had been administered PSK
intratumorally. 2 X107 PSK immum’ied spleen cells
were injected into the tumor on day 3. This
procedure resulted in the inhibition of the growth of
the tumor, and the occurrence of many tumor-free
mice.

Antitumor activity was abolished by Lyt-1 and
L3T4 monoclonal antibody treatment. This suggests
that the antitumor "activity in PSK-immunzied spleen
might be due to Lyt-1, L3T4 positive T cells. Flow
cytometric analysis shows that the number of
Lyt-1-positive lymphocytes increased in the right
regional lymph nodes after intratumoral injection of
PSK.

Recently, human neutrophil chemotactic factor
(IL-8) and monocyte chemotactic and activating
factor (MCAF) were cloned and sequenced. The
next purpose of this work was to examine the
induction of neutrophil chemotactic factor (NCF,
supposed to be murine IL-8) and macrophage
chemotactic factor (MCF, supposed to be murine
MCAF) in tumor tissue in response to the
intratumoral  injection of PSK. The culture
supernatants of the 6-day tumor tissue were assayed
for NCF activity. Significant. NCF activity was
detected when the tumor was treated with PSK. No
significant NCF activity was produced by untreated
tumor tissue. PSK-induced NCF activity was
neutralized by a rabbit IgG against human IL-8 but

was not neutralized by a preimmune rabbit IgG.

These results suggest that PSK-induced NCF in
mice was cross-reactive with human IL-8 and might
be an IL-8-like factor, The culture supermatants of
the 6-day tumor tissue were assayed for MCF
activity. Significant MCF activity was detected when
the tumor was treated with PSK. Spleen cells
prepared from normal, non-treated Meth-A bearing,
PSK-treated normal and PSK-treated tumor bearing
mice were examined for induction of macrophage
chermotactic factor. Only spleen cells from the
PSK-treated tumor bearing mice produced MCF after
48 hrs of cultivation in the presence of Meth-A cells
or Concanavalin A. MCF activity was lost after
treatment with anti Lyt-1 or anti L3T4 monoclonal
antibody in the presence of complement. It seems,
therefore, that the MCF producing cells are L3T4
positive helper/inducer T cells, PMN activated by
PSK treatment produced MCF in the culture
supernatant.

Here, we would like to summarize the antitumor
effector meachanism of PSK.

The intratumoral administration of PSK first
induces neutrophils in the right tumor via an IL-8
and then macrophages are induced by an MCAF
which was produced from tumor cells and
neutrophils. Then L3T4-positive cells are induced in
the right regional lymph nodes and in the spleen,
probably via IL-1, which might be produced from
macrophages in  contact with tumor cells,
Subsequently, L3T4 positive cells in the spleen
reach the left tumor through the blood stream, come
into contact with Meth-A cells ‘and then produce
MCAF. Intratumoral administration of PSK in the
right tumor thus induces activated macrophages in
the left, non-treated tumor, thereby bringing about
the regression of the distant tumor.

Immunosuppressive acidic protein (I-AP), type of
a l-acid glycoprotein, is produced by neutrophils

and activated macrophages, Therefore IAP in serum



of BRM-treated mice was measured as a marker
protein of activated macorphages and neutrophils.
The seurm concentration of IAP was determined
with a single radial immunodiffusion method using
IAP IAP

increased  dramatically after

rabbit - anti-mouse serum. in  serum

soon intradermal
injection of 5mg of PSK. An inflammatory drugs,
carrageenan, also induced in serum after intradermal
injection.

Varous immobilized lectins can be successfully
used for frationation and for structural studies of
asparagine-linked sugar chanis of glycoprotein. The
biochemical heferogeneity between PSK-induced IAP
and Meth-A-induced IAP was investigated by
crossed affinity immunoelectrophoresis (CAIE) with
Con A. CAIE reveals at least four subfractions
(Peaks 1-4) in IAP molecules; a Con A non-reactive
fraction, the most anodic(Pl), a Con A weakly
reactive(P2), a Con A-reactive fraction(P3) and a
strongly reactive fraction(P4). Areas under each peak
of

proportion of each population of IAP molecules.

give a semiquantitative measurement the

Agneray has summarized the Pl is the glycopeptide
with biantennary comples-type sugar chain. P3 is the
glycopeptide with high-mannose type sugar chain
and P4 is the one with hybrid-type sugar chain.
IAP in normal mouse retained no P4(hybrid type).
The Con A strongly reactive P4 appeared in PSK
injected mouse and Meth-A-bearing mouse. The
proportion of P3 (high-mannose type) decreased

progressively  in  PSK-injected ~ mouse  and

tumor-bearing mouse. In PSK-injected mouse

undergoing an acute inflammatory process, P2

(biantennary complex type) of IAP is predominant.
On the other hand, in Meth-A bearing mouse the

Con-A non reactive Pl (tri-and tetra-antennary

complex is predominant. Results above

type)
mentioned clearly showed that sugar chains of IAP

molecule are different among normal, inflammatory

and tumor-bearing mice.

The antitumor effect of several Basidiomycetes
preparations in the double grafted tumor system was
compared. Clinically used antitumor Basidiomycetes
preparations in Japna are as follows: PSK, Coriolus
versicolor preparation; Carbocrin, Coriolus versicolor
preparation; Lentinan, Lentinus edodes preparation;
Sonifilan, Schizophyllum commune preparation. PSK
inhibited the growth of not only the right but also
the left, non-treated tumor. However, same Coriolus
inhibited the
growth of the right tumor but not that of the left

versicolor Carbocrin

preparation,
tumor. A polysaccharide preparation, Lentinan was
effective on neither the right nor the left tumor in
this system. Same polysaccharide preparation,
Sonifilan, was also effective on the neither the right
nor the left tumor in this system.

The inducing activity of IAP in serum by
intradermal injection of Basidiomycetes preparations
was investigated. PSK induces inflammatory IAP in
serum. Carbocrin induces high-dose of IAP. Neither
Lentinan nor Sonifilan induces inflammatory IAP.
The biochemical properties of Basidiomycetes
preparations was compared. These data suggest that
the differences of antitumor effect of Carbocrin was
caused by the over-induction of inflammatory IAP
stimulated by water insouluble fragments and
endotoxins contained in Carbocrin. Polysaccharide
preparations without protein, Lentinan and Sonifilan
did not induce inflammatory IAP and did not show
any antitumor effect in the double grafted tumor
system. -

The immune system, psychoneuro system, and
endocrine system interact to form a triangle in the
body, suggesting that biological response modifiers
(BRMs) have a favorable effect on all of them,
while gtress is thought to effect them all in an
adverse fashion, and I would like to describe some
Dr. Yoko Ishihara of Tokyo

experiments thet



Women's Medical College has been conducting in
mice in this regard. Seven-week old C57BL mice
were used as the subjects, and a rotation box was
used as the stressor. The animals were stressed in
cycles by rotating their cages at 45rpm for 15
minutes followed by a 45 minute rest. Lewis lung
cancer (LLC), 1 X 10° Cells, was . inoculated
subcutaneously, and immediately after inoculation
the mice were exposed to rotational stress for 14
days. A group of mice was injected with PSK,.50mg
/kg, intraperitoneally three times a week beginning

the day after inoculation. The results showed that

tumor weight had increased on day 17 in the mice

subjected to stress, but that recovery occurred in
* response to PSK. Moreover, when NK activity was
investigated in spleen cells, it was found to be
reduced in the cancer-bearing mice, but was
significantly increased by administration of PSK.
Thus, rotational stress caused a reduction in immune
competence, that is, a reduction in NK activity, but
the reduction in NK activity was suppressed by

administration of PSK, indicating that it had a

favorable effect on the triangle I just described.
Next, mice wer divided into four combinations
according to whether they were exposed to stress
begining 7 days before tumor inoculation (+) or not
(-) and whether they were given PSK (+) or not (-).
the tumor was inoculated on day o, and when
splenic lymphocyte NK activity was checked on day
7, the same as in the previous experiment, it w.as
found to have been decreased by exposure to stress
and improved by administration of PSK. Thus, PSK
has a favorable effect on the neuropsychological
endocrine-immune triangle, suggesting a favorable
effect on patient’s quality of life (QOL), that is,
how they feel. When .QOL scores were then
compared in a group of patients with
adenocarcinoma of th lung treated with a
combination of PSK an chemotherapy and a group
treated with chemotherapy alone, while PSK did not
have any survival-prolonging effect, good QOL was
found to be better maintained in the PSK-treated
immunochemotherapy group than in the group

treated with chemotherapy alone.
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Fig. 2a, b Immunofluorescence micrographs of cryosections of
upper arm skeletal muscle. a Diffuse immunofluorescence appears
homogeneous in every muscle fiber, in the internal perimysium,
and in every blood vessel (arrow). b In the control, only faint au-
tofluorescence is found in the section stained with non-immune
rabbit [gG instead of the primary antibody. x100

to accumulate at any specific sites. Generally, the cyto-
plasm of skeletal muscle fibers is divided into two com-
partments, the sarcoplasm and myofibril. Many immuno-
gold particles were found in both sarcoplasm and myofi-
brils (Figs. 3, 4). No immunogold particles lined up
along the Z-line, M-line, H-band, myofilaments, sarco-
plasmic reticulum, T-tubules or plasma membrane
(Fig. 4). Sometimes, a few immunogold particles resided
at the cytoplasmic face of the sarcoplasmic reticulum
and T-tubules. The above-mentioned pattern of immuno-
labeling provided a profile of an even distribution of this
enzyme in the cytoplasm of the muscle fibers.

Many nuclei and mitochondria of the muscle fibers
were also immunolabeled. Immunogold particles were
preferentially localized to chromatin in both hetero- and
euchromatin regions of the nucleoplasm (Fig. 5). The nu-
clear membrane and nuclear pores were not fringed with
immunogold particles. Immunogold particles appeared to
be located not at the cristae, but at the matrix of the mi-
tochondria (Fig. 6).

Additionally. immunogold particles were also found
in the cytoplasm. nucleoplasm and mitochondria of
nerve fibers (Fig. 7). elongated cells of the peri- and en-
domysium (Fig. 8), the endothelium of blood capillaries
(Fig. 9). and smooth muscle cells of arterioles (Fig. 10)
in the muscle tissue. Immunogold particles tended to be
located along neurofilaments in axons. There was no lin-
ing of immunogold particles along the plasma membrane
of these cells.

Few immunogold particles appeared in control sec-
tions (Fig. 11).

Discussion
The specificity of the primary antibody used in this study

Only one band was revealed in the cytosolic fraction of
rat skeletal muscles by immunoblotting, suggesting that
the antibody is reactive only to cytosolic sialidase. The
marked reduction of such an antibody-reactive substance
occurred concomitantly with the almost complete loss of
cytosolic sialidase activity in the supernatant after immu-
noprecipitation. These results support the view that the
single band resulted from a specific reaction between the
antibody and cytosolic sialidase. The control experi-
ments in immunohistochemistry also indicated that non-
specific immunolabeling was negligible. In addition, no
cross-reactivity has been shown between a polyclonal
antibody against the rat native cytosolic sialidase and the
other subclasses of rat sialidase by an immunoprecipita-
tion test (Miyagi et al. 1990a). Therefore, the primary
antibody is highly specific for rat cytosolic sialidase.

Immunohistochemical evidence for the presence
of cytosolic sialidase

Our electron-microscopic findings strongly support the
presence of an intrinsic subtype of sialidase located in
the cytoplasm of rat skeletal muscle fibers. Such a sub-
type should be called cytosolic sialidase and has been
predicted because the amino acid sequence of the en-
zyme lacks putative transmembrane domains and target-
ing signals to biological membranes (Miyagi et al.
1993). The immunolabels appeared homogeneous in
their distribution. despite the regular structure inside

Figs. 3. 4 A cross sectional (Fig. 3) and longitudinal (Fig. 4) pro-
file of skeletal muscle fibers. Many immunogold particles are scat-
tered in myofibrils, sarcoplasm, and mitochondria.x42 000
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skeletal muscle fibers. Therefore, the cytosolic sialidase
was considered not to accumulate around any specific
cytoplasmic organelles or in any specific cytoplasmic
compartments. A few immunogold particles neighboring
a membranous structure might indicate localization of
the enzyme in its vicinity; contact of the enzyme with
vesicles in microsomes by ionic bonds has been suggest-
ed (Miyagi and Tsuiki 1985; Miyagi et al. 1993).

In this study, the cytosolic sialidase was also found to
be located in the nucleoplasm and mitochondria of mus-
cle fibers. It is known that many macromolecules distrib-
uted in the cytoplasm are also located in the nucleoplasm
and mitochondria because their translocation from cyto-
plasm to nucleoplasm or to mitochondria, and vice versa,
occurs freely (Garcia-Bustos et al. 1991). Furthermore,
this enzyme has a unique amino acid sequence (Lys-
Arg/Lys-X-Arg/Lys) near its N-terminus, which is
thought to be a nuclear localization signal (Garcia-Bust-
os et al. 1991). Thus, this enzyme may play a role in the
nucleoplasm and mitochondria as well as in the cyto-
plasm.

There is a possibility that the cytosolic sialidase is ex-
pressed in many kinds of rat cells. In this study it was
found that the enzyme was located not only in skeletal
muscle fibers but also in other kinds of cells (fibroblasts,
endothelium cells, smooth muscle fibers, nerve cells, and
Schwann cells). A previous report has revealed the same
enzyme activity in several kinds of rat tissues (Dairaku et
al. 1986).

Putative role of cytosolic sialidase

The 1n situ presence of rat cytosolic sialidase suggests
that sialoglycoconjugates are present in the cytoplasm of
the cells examined. This suggestion is contrary to the
prevailing dogma that sugar moieties on glycoproteins
are almost exclusively localized at the cell surface or lu-
menal compartment. However, several reviews cite over
a hundred papers that suggest the presence of cytoplas-
mic and nucleoplasmic glycoconjugates (Drickamer
1988; Hart et al. 1989; Hubert et al. 1989; Wang et al.
1991). It has recently been shown that even an isoform
of myosin is glycosylated in skeletal masseter muscle fi-
bers (Kirkeby 1996). Analysis of the sugar residues of
those glycoconjugates has shown the presence of similar
sugar residues to those on cell surface and extracellular

Fig. 9 Endothelial cells of a blood capillary in skeletal muscle.
The clear cytosolic distribution of immunogold particles is found.
(L Capillary lumen) x36 000

Fig. 10 A smooth muscle cell of an arteriole in skeletal muscle.
Immunogold particles are scattered in the cytoplasm and mito-
chondrion (arrowhead). x42 000

Fig. 11 A profile of control sections which were incubated with
the primary antibody preabsorbed with the antigen. Few immuno-
gold particles are found in a sub-sarcolemmal nucleus (&), and in
myofibrils and sarcoplasm adjacent to the nucleus. x42 000

matrix glycoconjugates, including sialic acid (Hart et al.
1989).

Those reviews also indicate the presence of cytoplas-
mic and nucleoplasmic sugar-binding proteins as endog-
enous lectins in animal cells. It has been speculated that
such lectins are involved in both cell function and differ-
entiation by interacting with their putative ligands, cyto-
plasmic and nucleoplasmic glycoconjugates. In this con-
text, one possible role of rat cytosolic sialidase may be to
modify the interaction between those endogenous lectins
and their putative ligands through desialylation. As a re-
sult, the enzyme may contribute to various cell functions.
A recent report has revealed the involvement of the en-
zyme in myoblast differentiation (Sato and Miyagi
1996). It has not yet been demonstrated, however, that
sialoglycoconjugates act as substrates for the enzyme.

In conclusion, strong immunohistochemical evidence
for the existence of rat cytosolic sialidase has been ob-
tained. This is the first report which indicates the histo-
chemical localization of one type of sialidase in mamma-
lian cells.
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Flow cytometry After culture, cells were washed twice
with ice-cold PBS and fixed in 70% ethanol ( —20°C)
overnight. Samples were centrifuged and incubated for
one hour at room temperature in PBS containing 0.1%
Triton-X'® followed by staining with propidium iodide
(50 £g/ml, Sigma, St. Louis, MO). The DNA content of
2% 10* cells was measured using a cell sorter (EPICS-
ELITE, Coulter Electronics, Hialeah, FL) and DNA
distribution histograms were obtained.

Colony formation assay Cells treated with or without
ethanol were washed with ice-cold PBS and counted.
Samples of one hundred HeLa S3 cells were seeded onto
Petri dishes (Falcon 3002, Becton Dickinson & Co.,
Lincoln Park, NJ) and cultured for 14 days. After cul-
ture, dishes were washed twice with PBS followed by
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Limitations of FCM in Studying Apoptosis

methanol fixation and Giemsa staining, and colonies
were counted.

Mitotic index HL-60 and HeLa S3 cells were washed
with ice-cold PBS and spread on slide glasses followed by
May-Giemsa staining. Numbers of mitotic-phase cells
were counted in samples of 500 cells.

RESULTS

Gel electrophoresis of cellular DNA  Cellular DNA
extracted from HIL-60 cells showed a typical ladder pat-
tern after a 3 h exposure to 0.5 mM ethanol. At 1.0 mM,
a ladder pattern was seen until 6 h after the exposure,
although the cellular DNA showed a smear pattern® at
12 and 24 h. At greater doses of ethanol, no ladder
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Agarose gel electrophoresis of DNA from HL-60, HeLa S3 and WiDr cells treated with various doses of ethanol (for

details, see “Materials and Methods™). The marker lane (M) contains DNA of 23,130, 9,416, 6,557, 4,361, 2,322, 2,027 and 564
base pairs. Con, control untreated cells. A, HL-60 cells: typical ladder patterns were evident at 3 to 24 h with 0.5 mM and at 3
to 6 h with 1.0 mM ethanol. With 0.2 mM, no change of DNA was seen. With 2.0 and 5.0 mM, only smear patterns were
detected. B, Non-adherent HelLa S3 cells: a ladder pattern was observed only after 24 h with 0.5 mM ethanol. Control cells
showed a slight smear pattern indicating some DNA degradation, probably due to the detachment. C, Adherent HeLa S3 cells:
no significant DNA change was seen. D, Non-adherent WiDr cells: smear patterns were obvious with 0.5 mM ethanol. Control

cells showed a slight smear pattern, like B.
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BACKGROUND. In colorectal carcinoma, venous invasion has been related to patient
survival. Liver metastasis develops more frequently when venous invasion is pres-
ent. However, the histologic features and clinical significance of venous invasion
are not well understood.

METHODS. A histologic study of venous invasion in colorectal carcinoma was per-
formed on 19 patients with synchronous hepatic metastasis (Group A), 16 patients
with metachronous hepatic metastasis (Group B), and 26 patients with Dukes Stage
C tumors who survived for 5 years without recurrence {Group C). The histologic
features of venous invasion were classified into three types: tumor cells that were
distant from the vein walls were categorized as floating type, those filling the
lumen of a vein as filling type, and those surrounded by a vein obliterated with
inflammatory reaction as occlusive type.

RESULTS. Venous invasion was present in 89.5% of Group A patients and 75% of
Group B patients, which was significantly higher than the 15.4% observed in Group
C patients (P < 0.001). A slight to extensive degree of venous invasion was found
in Groups A and B, but no extensive venous invasion was found in Group C. All
patients in Groups A and B (except one patient) had floating, filling, or a combina-
tion of floating and filling types of venous invasion, whereas all patients in Group
C had the occlusive type of venous invasion. A majority of the patients in all three
groups showed invasion of extramural veins.

CONCLUSIONS. There is a close relationship between venous invasion and the devel-
opment of liver metastasis in patients with colorectal carcinoma. Patients with no
sign of metastasis had a lower incidence and lower extent of venous invasion, and
inflammatory damage to the vein walls around the intravenous tumor appeared
to reduce the likelihood of distant metastasis. Cancer 1996; 78:2313-7.

© 1996 American Cancer Society.

KEYWORDS: venous invasion, colorectal carcinoma, hepatic metastasis, Dukes
Stage C.

In patients with colorectal carcinoma, the determination of venous
invasion is the best method for predicting visceral metastasis. The
most common site for visceral metastasis is the liver. The survival
rate of patients in whom carcinoma had invaded veins is reported to
be clearly lower than in patients with no venous invasion.'™ Previous
microscopic studies have reported the incidence of venous invasion
to be between 10-60%."*°"® The differences are due to the methods
of identifying venous invasion. Elastic tissue stain, which was used
in this study, allows much more accurate identification of venous
invasion than hematoxylin and eosin."® The incidence of venous inva-
sion increased with the histologic grade of the tumors and also ac-
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TABLE 1
Patients Positive or Negative for Venous Invasion in Colorectal Carcinoma

and with Various Types of Hepatic Metastasis

Venous invasion

Hepatic metastasis Positive patients Negative patients Positive rate (%) P value
S 13) D . (929)
Synchronous 1([4] 2 (] 89.5 i80]
8) (0} (100)
: <. .
Metachronous 12, Yy 75 ol ] 0.05 < 0.001 ]
Recurrence free 4 22 154 < 0.001
{ ): nonhepatectomized patients; | |: hepatectomized patients.
TABLE 2
Patients with Various Extents of Venous Invasion and with Various Types of Hepatic Metastasis
Intensity of venous invasion
Hepatic metastasis Vo Vi V2 V3 P value
Synchronous 2 8 6 3 _
Metachronous 4 3 6 3 :l ] < 0.001
Recurrence free 22 3

V: degree of venous invasion; V0: no venous invasion; V1: minimal invasion demonstrating one or two invaded veins; V2: moderate invasion demonstrating three to five invaded veins; V3: extensive invasion

demonstrating six or more invaded veins.

TABLE 3

Patients Showing Various Features of Venous Invasion and Various Types of Hepatic Metastasis

Feature of venous invasion

Hepatic metastasis Floating Filling Floating with filling Occlusive with filling Occlusive
Synchronous 3 8 5 I
Metachronous 2 7 3
Recurrence free 2 2
TABLE 4 i
Patients with Venous Invasion at Various Depths of the Colorectal Wall and with Various Types of Hepatic Metastasis
Site of venous invasion
Hepatic metastasis Submucosa Muscularis propria Extramural® and submucosa - Extramural
Synchronous 2 6 9
Metachronous 1 2 5 4
Recurrence free 1 1 2

* Extramura} layer includes the colonic wall deeper than subserosa.

the vessels of greatest concern, for it is reasonable to
assume that showers of malignant emboli are released
from these vessels into the main venous channels of
the portal system. The filling type was the most com-
monly observed among the three types of hepatic in-

vasion in patients with hepatic metastasis, but the
floating type containing mass-forming tumor, in par-
ticular, appeared to imply the most likelihood of dis-
tant metastasis. This is a reason why the floating type
was differentiated from the filling type of venous inva-
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Figure 1. Identification of LOH in the Rb gene by PCR-RFLP analysis.
DNA was extracted from paraffin-embedded specimens (T) and blood
samples (N) and subjected to amplification of a part of intron 17 of the Rb
gene. PCR products were purtfied. digested by Xbal and separated on 2.0
agarose gel. The left and right panels show an LOH negative and an LOH
positive case, respectively. The M. W. Murker used in this experiment was
pHY MarkerTM(Takara Shuzo Co.. Lid.). Sizes of DNA bands are
indicated in base pairs.

-GCAC-3". Each primer was 20 bases in length and corresponded to
intron 17 of the Rb gene. Extracted genomic DNA (0.2-1 ug). 100 pmol
of each primer. 200 uM of all four deoxynucleotide triphosphates
(dNTP), reaction buffer, 5 units of Tth DNA polymerase (Toyobo Co.
Ltd) were mixed well and reacted in a total volume of 100 ul. PCR was
performed for 30 cycles under optimal conditions. i.e.. 1 minute at 94°C.
1 minute at 60°C. and 1 minute at 72°C. PCR products were electro-
phoresed on 2% agarose gel to determine whether or not the reaction
had succeeded. Purified PCR products were digested with Xbal
restriction endonuclease and were separated by electophoresis on 2%
agarose gel.

Immunohistochemistry. The highly specific affinity-purified monoclonal
anti-Rb gene protein antibody NCL-RB [(Novocastra Laboratories Ltd.)
was used. Immunohistochemical analysis was performed on acetone-
fixed frozen tissue sections by the standard ABC method. Briefly, the
sections were washed in phosphate-buffered saline followed by
preincubation with 1.5 normal goat serum in phosphate buffer within a
moist chamber for 4 hours at room temperature. Those sections were
then incubated overnight with NCL-RBI antibody. After being washed
with phosphate buffered saline. the slides were processed for
immunostaining with the avidinbiotinvlated peroxidase complex method
(Vecter Laboratories. Burlingame. CA) according to the manufacturer’s
instructions. The tissue sections were briefly countcrstained with
methylgreen before mounting.

Results

We used Xbhal restriction fragment length polymorphism
which exists at intron 17 of the Rb gene: this restriction
endonuclease cleaved the PCR product of 168 base pairs into
114 base pair and 54 base pair fragments in our experiment.
When the Xbal digested PCR product was separated on
agarose gel, informative cases were detected. namely. those in

642

Table 1. Loss of heterozygosity of the Rb gene in head and neck cancers.

Patient No. Sited Stage(H Heterozvgosity LOH
I NP v + -
2 L 11 + -
3 M 1Y + +
4 T I + +
3 T 11 -

6 NP I11 -
7 T [11 + -
8 L 11 + -
9 L v + -
10 L 1 -
11 OP v -
12 L v + -
13 M v + -
14 M 8% -
15 T v + -
16 T I + -
17 T v -
18 T I + -
19 M v -
20 L I + -
21 M 11 + -
2 L 111 -
23 T II + -
24 L I + -
25 HP v -
26 OP v + -
27 v -
28 L 11 + -
29 L I + -
30 HP 111 -
31 T v + -
32 T 111 -
33 M 8% -
34 L 8% -
35 NP v -
36 NP 8% + -
37 L I + +
38 OP 111 + +
39 L v + -
40 L v + -
41 L 11 -
42 T Y + -
43 T v + _
4 M v + -
45 T 11 -

SNp = Nasopharyngeal carcinoma: L = Larvngeal carcinoma: M =
Maxillary carcinoma: T = Tongue carcinoma: OP = oropharvngcal
carcinoma: HP = hypopharyngeal carcinoma.

[ﬂStage was classified into five categories(0.1ILIILIV) according to the
UICC classification.
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undergo IFN therapy. The diagnosis of chronic hepatitis was obtained by serum
liver function tests. The age of these patients ranged from 20 to 78 years (55.9+
12.7 years, mean+s.0.). The male-to-female ratio was 0.73 (Table 3).

We calculated the incidences of HCC after IFN therapy in the response group
(n=90), the other-effects group (n=117), the complete-responder group (n=59),
the non-responder group (n=114), and the control group. The incidences were
estimated using the person-years method. Because IFN fherapy for the first
patient terminated on May 2, 1992, the observations began on this day, and the
effects of IFN therapy was evaluated on February 29, 1996. The observation
period in the control group was the same as that of the IFN treated patients.

Statistical analysis was performed using the Mantel-Haenszel chi-square test
adjusted for sex and age. In the analysis the patients were divided into groups
according to age as follows, 20-29, 30-39, 40-49, 50-59, 60-69 and 70-79 years.
The statistically significant level was established at p<0.05.

Restvwrrs

HCC was detected in 3 of the 140 control patients. The incidence per
100,000 person-years in the control group was 901. The 3 patients with HCC
consisted of 2 males (ages 57, 61) and 1 female (age 71).

HCC was detected in 4 of the 207 patients who had undergone IFN therapy
(Tables4,5). They were 3 males (ages 56, 66, 67) and 1 female (age 57). Liver
- histology prior to IFN therapy confirmed CAH 2b in all cases. The periods
between the termination of IFN therapy and the discovery of HCC were 2, 3, 8,
and 14 months. HCV-RNA genotype (Okamoto et al. 1992) was II in 2 patients
and III in 2 patients. Three of these 4 patients were administrated insufficient
total dose IFN. The fourth patient was administered a sufficient total dose of
IFN, 252 MU of natural IFN-3. The incidences of HCC per 100,000 person-years
in the patients who were administered sufficient and insufficient total dose IFN
were 348 and 2864, respectively (Table 6). No statistically significant differences

TaBLE 3.  Age and sex distributions of patients wn the control

group
Age (years) Male Female Total
20-29 1 5 ]
30-39 7 7 14
40-49 8 7 15
50-59 22 22 44
60-69 12 30 42
70-79 9 10 19
Total 59 81 140

Numbers of patients are indicated.
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Nishiguchi et al. (1995) reported the incidence of HCC after IFN therapy.
They concluded that IFN was associated with a decreased incidence of HCC.
They administered IFN-o 3 times a week for 12 to 24 weeks, total dose was less
than 432 MU. The incidence of HCC in IFN treated patients (49,) was
significantly lower than in controls (38%,). HCV-RNA did not disappear and
serum ALT levels did not decrease after IFN therapy in any of the HCC patients.

In the present study, the incidence of HCC in the sufficient total dose IFN
group was relatively but not significantly low as compared to the incidence in the
insufficient total dose and the control groups. These results suggest that the
administration of sufficient total dose IFN reduces the incidence of HCC. The
incidence 1n the insufficient total dose group was 3 times that of the control group.
Because we did not perform liver biopsy in the controls, some patients with
chronic persistent hepatitis could have been included in the control group. This
might account for the relatively low incidence of HCC in the control group.

Makita et al. (1996) reported 6 patients in whom HCC was detected and
HCV-RNA remained positive after IFN therapy. In our study, HCV-RNA
remained positive and serum ALT levels did not normalized 1n all HCC detected
after IFN therapy. On the other hand, no HCC was detected in the response-
effect group and the complete-responder group. Although the reason why IFN
affects the incidence of HCC is not known, our results have so far implicated
normalization of the serum ALT level and/or clearance of the HCV virus to be
preventive against HCC. Although the results of this study were obtained by
short-term observation, on the basis of our findings we recommended IFN therapy
with sufficient total dose for CH C patients to prevent HCC.
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Key words : y & T cells, Adoptive immunotherapy, Autologous tumor killing, BRM activated killer, Immu-

nosuppressive acidic protein
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BAK(BRM activated killer) #i& ) B i
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* Autologous tumor killing by y & T cells from cancer patients.

** Takusaburo EBINA, M.D.: @RI v ATA t > & —IfRFTRIETF (®981-12 KIUNE HIE F72F11147-1) ; Division of Immunol-
ogy, Research Institute Miyagi Cancer Center, Miyagi 981-12, JAPAN
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# 2 BAK (BRM activated killer) #ifuodAfls

20 m/ of patients’ heparinized peripheral blood

|

Ficoll-Paque centrifugation at 350 g for 25 min

i v

Peripheral blood mononuclear cells (PBMC, 108/
m/l) in RPMI-1640+7 (Nikken Biomedical
Lab) containing 10 % human AB serum plus
rh 1L-2 (700 U/m/)

!

The 225 cm? culture flask was incubated with
anti-CD 3 antibody (OKT 3, Ortho Diagnostics,
5 pg/ml) overnight at r.t.

1 .

30 m/ of PBMC were added to the coated flask
and cultured in CO: incubator at 37°C for 2
days

i
20 m/ of RPMI-1640+7 medium were added and
cultured for 2-3 days
i
Split to 3 flasks and culture for 2-3 days
!

Transfer into gas-permeable bag containing 1/ of
HyMedium 930 B-10 (Nipro) with 175U of
IL-2 and 2% human AB serum

|
Culture for 2-3 days and split 2 bags
l
Culture for 2-3 days and split 4 bags
|
Sterilization test and endotoxin assay
i
Treatment of 1L-2 (1,000 U/m/) for 1hr
i

Harvest lymphocytes (5X10°%) in 200 m/ of saline

with 2.5 % human albumin

ML LHEMT Bz 25, LT d 4 BAK 3%
BEER L, &2WFT,

5. QOL migE=

RAEOERT QOL & L WIRIEX R b 225 b1
T HZEBRYTH D, QOL MR L IR
R, BRTHREREASURO =ZAEMRIIC
by, BECEHBLTVS (B4), ¥2T, —#&
iz BRM &EFHHERICI V- HRICENT
WBIZEIFREN TV, 2% QOL 3AF
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FE (DMBI{LIZ & 2 EHiEH
2)7(vb—7%%§§%ﬁu.Eﬁ@%%%%?éﬁ%

)L DL T I NERSERY 4
3) EEHEEHWIAE

4- AF N7 ) 7 2 ) VY TOVEE (EHALE, #4MU-NeuAc) % &
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FOCHERDEBIZE ) 70 —F LIRS L 2 F > 2BV A HiE
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Bl U LEERE E (pH456% B\ EpH5.5)
. §E*1
FVIE(TINZT I b= E)
PTOEZCNVB (T b, AOVLIAA K, BTRLF UL E)
AT ALEK
4MU-NeuAc (2~4 mM)
- FEEMEE]
TritonX-100, J— /LB, FF %22~ ILEEL &
BRSO T IVBRTEEREE BIVEREFANILE Y —IILEEDIES)
AEITEEFT M) T LEOMY) BITED L, 0.2M & T3 (metaperiodate sol.).
BEBES MUY L%E, OINTREE 2 5L 0.5MEREEF M) ) LUBIRIC10%IZE» T (arsenite
sol.).
2-FAININE Y —ILEEE OSMEREBE S R 1) U LIZ0.6% 25BN T (TBA reagent).
sonnFEt s
-AG1-X2 (EFE#EY) I =45 L (Bio-Rad)
+0.25M 7' 1) &> -NaOH (pH 10.4)
#E - KE
- EEBEMEORRE (H7 285 ET, 130 X 10mmu DY 1 X, EKEEDAIEEODHD.)
AR D : '
- YR
ERIREAE Y2

Bl s |

& 1. Assay with ganglioside substrates

1) Place the reaction mixture in a 130 XX 10 mm test tube.

the reaction mixture :

sodium acetate buffer (pH 4.5) 20 umol™*?
gangliosides (releasable sialic acid site) 50 nmol
Triton X-100 or sodium cholate 0.2 mg™*
bovine serum albumin 0.2 mg™?>
enzyme (~1 mg protein)

0.2 ml intotal
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2) Incubate for 1~2 hrat 37°C.

!
3) Terminate the reaction by adding 0.1 mI metapriodate solution 8
!
4) Stand for 20 min at RT.
!
5) Add 1ml arsenite solution and vortex the tube until a yellow-brown colour disappears.
!
6) Add 3 ml TBA solution and vortex.
L
7) Heat in a boiling water bath for 15 min.
'l
8) Place in cold water for 5 min.
!
9) Add 4 mlcyclohexanone and vortex.
!
10) Centrifuge at 3,000 rpm for 10 min.
!

11) Measure the upper phase at 549 nm 7,

& 2. Assay with 4MU-NeuAc

1) Place the reaction mixture in a test tube.
the reaction mixture :

sodium acetate buffer (pH 4.5) 20 xmol
4MU-NeuAc 40 nmol
bovine serum albumin 0.2 mg

enzyme (~1 mg protein)

0.2 m! in total
!
2) Incubate at 37 C.
!
3) Terminate the reaction by addition of 2.5 mI 0.25 M glycine-NaOH (pH 10.4) .
!
4) Measure fluorometrically 4-methylumbelliferylone (4-MU) released.

(emission 448 nm, excitation 365 nm) * &

LT

%1 REEHEBHIIOWTIE, &5 H L oHEELE (0.1INFREE, 80°C, 185f]) £ - 3HEROMER I 1L
A7) E—BLL-TEBLYZT7IBBLITEBL THL.
2 BEAE*BFERE L TERTAESICE, o, IRBL A L,

—158—


















DHAEEICREBEAL@HIVWI LS, AL
SOV IFINERTLEEEBICS-T, Fv )2 v
B LSRR & ORBICED - TV 3 JRER
HEL SN, -
Provrysy—¥ndb, BE, BEEcEL -
TWABHERTRSBONTVWEDR, VYV —4KH
By 7 ) y-¥ EHREE YT ) F-€¥D2DTH
%,

(2) EEB#MREOYTY) ¥—¥

5w b 3Y | MRS S v ARE Y 1 L 2 B
hexi, EEEHEEIESSE/LSR-3Y L%
BHEELT, V—fos BRETEHEATEZE, O
fos— SR—3Y l{faidffi~0o BREBES LR T
%, BEEOHBOBERERANLS &, BREESEE L
TWB T EMBDhP -1, EHIEQRIT S I 05 D
EROWT, vTAVBE, BIUEOEEb LTV
TN -¥E VT VBREBBREE LV NLVERLE L,
BrTIVBRE, KRBV T VEREENS L, EEENS
DRV 3Y LTI, eEANACD EFRENIS 4L
d42ugThH - s, BB TREY 7T VEBE
H324~26, KEY 7T NVEREBMS S5 ~6 ugk 3 Y | K
DI 2AZITEML TV, L LisHEEIcL 5HHER
BonhTuwidw, Tov7VRBROERNERFEER
(WGA) v F v i2HWAk7o—H A bA MY —OD
ERiIck>THES T SN, EEBREIETII, ¥
TUBPEICE > TVWIBELERMT s Evwb 5l
DUIFUICRIMESR L OV ENT E b - o,
IhooiileHVWT, FIdLE4BDI A 7D Y
7)Y —-EEMAE4MU—NeuAc 50V HT v 7Y
AV FEERE LTENNEL 7o BREOHT V7Y
TV FAEREEETEVT ) Y- EEECHRECRE
T2U7Y) Y —EERIRIREASRIETEID - fohs,
4 MU —NeuAc =8t pH T/KE T+ 2 B E 4 O EM
DBEEFEHE LTRBENS, COFBEEREEERY
BEDHKROMTICKD, VvV — sl BT Y -
¥EREES N, BHERBMICST 2 ZoiEEIc-o
W, 3Y 1oz h & LALET A, B5 TR
ThIiIE, SR-3Y 1MRTHEIY | BROK
30%. fos—SR—3Y 1 $IETIZ10~15% & ExFhfE
EWHEBILTWA I EMEHS st £FITY V
V=L Db ONEHERICL s TS h0E(LEZ
FTWAEEEH 2 AL BT, @0y v/ -4
EEMERELLN, YTV Y—¥IKRoN3 L9518
FlLugE{biE@E»ohd, CoFEbiIv7y ¥-+Fic
REIFENTHIEBHESNI, v T ) F—-¥D

BELELY, VT VBERBBROFICIIRELE(L
BREohImate, VvV —aREREYTY) F—¥D
ELVWEHETR. BEEOBEH Y 7 VBOERT L2
STOTHAI, COERRFATIHYT ) 57— €At
OENRMR LRI - B8 E L 210, BICERY
WEBEEDAEEF L TVEEIIEZIT L, B8F5L,
ITVUFHA =Y RICE-T, VY —ALIEREL
BEEEQENBOBELH-TVWETHAHI VT F—
TOUNNWIHE->TIHRY 7 ) Wb 2 EBENRE
INTVWBEDOh LNV, #FLTIOEEL XL
BTy 7TV MR ENI b DR VS 17 0ENT
EB~NLREh, BUBERTELTHLDTH A
Do

(3 v7 ) ¥—-EBRETFHEAICK ZREBINE
TV EBEROMRBRERS AT L, BB E
B# & LT, By 7Y ¥— ¥ REFEA S
Fote YT F—E¥OBREREICL-T, VT LE
BOETAHEZ, GBENEOL ) NEEBLZT 5 Hh
AFNT, =9 RBLI6A T/ - < TEEE. S8
£EOBL 6 MMAENRMEIE Lo BARET R,
BT ) y-EDS3bHE— cDNA ABShTw
AHfAEME YT ) S-EEAW, TOVTY F—+¥
DExT (EHRFEELEDL cDNA) 2EREA~NY
g —IHAL. BL6MKICHEHALK, vTUF—¥
BB ZER L, FOVT Y ¥ — ERERERE L.
AMU—-v 7 VEBBAEE & U TpH6 0THEEES ©
YT Y —EE®AEAET S &, Bt~ 5 -0
HBJASN TV B BEHMEREKTRICOYT ) -
EEMRE R TESE » - 208, Btk TiaREYE
Y =AY T - EDN-SHEDEESBE S n
Foo (OGS 7 VERES, MASIT K B O
FIB0~T0% P LT, BBV 7 VBB ICRE
Risaohiimdote, THOOMIEECSTBL, 6 <
v ZAORER» SEAL, B 2 00 = -
RN ERNEBRELEE L, ABERRTRE
fBABL 6 DEEEIREAEEDLLT, BHODI0=—
MR SN, B TR o = —Ko10EUT
TE LM siEsni ([@6) , TORELE
FROMEICE - TR » TV ZaTHEHAEFENS 2,
EEDOEBREX - ¥ RAEHAVTIT 728, R
EBMEINED SN0 T, REROEBIIBRAS
teo £, BHMEZEZCYIBL,/ 6 KK FEAT S
Litk v, BREBRELHENL L, ERNERICL S
Nk HTFELVEIENIE S 5785 - fohs, B
EEEED SN, :

—164—



D EI, EHRIGOEREKREL /o, M0 EREE
ELEEOMAREE IR T/ —EORBIC K- TR
BLZ T otz, £, TP YA VR LK
Boyden chamber #FH W T&RMIEEH N/ L T A,
REFENET T 2HE%E R LI, 3=V, 7470
FIFU, A5 A VNNDEZILL VT Y F—¥D
REREELLVI BT, £ T EEQY
BIEECHENEEASE »Thah &I, Mlak

BELUHRA Y 7 o BEHSTFORRKRET - oo Ml

ERBY T AVBOBEERRNICIOWTR, v 7 IVER AR
TEZ3EOLIsFUyER WK 7O - A A MY =T
Lo T Ltz a2—6 v 7Y MVESREMT R =
JhavsFY (SSA) . a2—=>3vT7 I LEER
BoOARzvYaLsFy (MAM)  /NERF L 7
Fv (WGA) OLFhick - THXMRBEREEET
SHERBEONEI D -1, 2N Y 7 o EEHSTIC
SWT, MlgdEROVIF v TRy T4 v T EIT
foo CITHHOAUERIBREINTI LT, D&
CHEIEERTIE VLT, BE /e b T 7 40X -
THY T 2V ¥ &fTot, TDFER, ¥ 7Y 95—
YEAMRTREBERC kT ) F Y FGM 3
DD, FLTHIZ, GM3IMs vy 7T ABAREX N
TEFTEZ57 bvved I FOBEMARVIEZENT,
IDEEGMIEBREBROEEL N MTBELRA S
niEm-te, GMIICEBEERFE LTO@EENHD,
Fio, N THERRERORET « 72 v MITHER L
THELTVAREVWIHELH B, AIR L 2L D IT,
Lov7 Y y— 23 ERHEROSLICERTRE®

£1. 87U —-FoEREER

BELTOWAEWSIEENESHIZHE >TVE DT,
ORFAVTNVS—LR@RAVIT)VF MLV T LR
ERETHLICL - THRBEROBEELAES L, &
B S LTWATAREMES S 5, 4%, GM 3
DEBIMEICEES LTV B &0 D EEM S IFERASLE
TH 3,
EbHUYI
VLOBRIZE - T, BBRRICEE L TREASE
T BYT ) ¥ —CRTHEET LT EMAS I -
foo YTIVBRBZOLODBTEDIZ. YTV —¥
DT EE LTV - T SR v 7 VBRRLSIER T
ELITH2, 2EOERMEEL T, & ORAKES
TOYT) S —EOREBENYELEINEHN, TOKD
KREMYTY S -EHEFOI 0— =7 LHEER
BEARIRTH 5 I, Ehe VT ) S —EME L OEY

TREEERTHLOP, TNENOVYT ) I —€ 5
:?u&&a@%%ﬁLTM5®m\%Ev7w@@ﬁ
HIBLUBNEMAERBT ORI EDYT ) ¥ —ESH

FRETHA2O0KEEZL OMESLE LTS, L
T, Y7 VBORGEE->-TWI IOV T Y F—¥iT
DWT, BRFREDOLNVT, 5 VIEEEREREOD
LALVT, AIHicv 7 ) ¥—EREAEETL L
Ik » T BAREBENGEITE AR DRE Y
LELTVWE,

BE#%ic, LEOMERIFCEREINAL Y § —TF
HARE(LERMIC B T 2 EEHETH 2 T & &2/
AIETWoRE, £EWFREEFICRHAL 20,

PR )Yy —LK UVAVESIN ] ] #HIR
YT 5= YT~ YT F— TN -
Ei& pH 5.0 4.8 4.7 6.5
* R AITNALE A INALE YTUAIIE—=X VTUATI LA
YTUNT =X 4AMU-LTLER {MU- T LB
{MU- T il BT FF Ao/ La4F
roviLaqF VAR E %
WL+ A
(Gur G <)
%
Cu?* (1 mM) + - - +
NeuAc2en - - * +
(0.1 mM)
RA AR
AR EBER TUK + - - -
my vy —LB’ _ + _ _
-1 707N
A REER AR - - - +
mER{L S ET 23 EF

(BBE.

DTN F—¥REF (V) ay—-vEFnlR] £ D)
—165—






B Sy C EBEE [

STV —ERIRICEL D 7IIEEHOUE

ERY T
EREIS AR VY —HIRA AT

@ T ILEBIZIERO D LPTE - BILiZEuwl
TET 3, —OBEHKICEHETELTYS—YE
BEFEALMBESFILBEREL-ELS, B
ERBEBROMEINEI - 12,

*

F—J—F TN F—H, BEE TIE

VTN Y—YiE, EERNCH - TEELCERE
EEEOIERTRIED S Y T NVEBERERRET S
BEAEBEETHDL. YTV —XiE I EEKS
FORMMSBOVIERIGA DOPEE LT TR
S, BFOaAryTrA—varelery—izk
LRHHRE, MEEECRERER IR ERS
ZTEL OEELMEERECES T 5 2 L HEE
ERTwaY LUalL, EEETYTUVERED
ORI NIZDODICDOVTRIZEAEDYRS
Tz, FREFEYLY T 5V —EDDFFL UL
DTN ENTEYD, FOBEPHEBEEM I
DEBEZCTDTH 5.

ERTREY 7V —YORETEARB LU TH
SR o I HIBEBEEAD Y TV =X Db
DHEDNT, EEFLDEBRFAEN L D> OBEL
L7z,

W7 y—EDEH MR

EEEOY T ) S —EIREEBEL, N RE
THo Tt - BEXIEZ TR, ROEYT
) — VY REASBRC b ST ARE )Y Y —
LEFOVEDEEZ OB ETH-TZ. T3
2, T MEABR EEBERFE L TEEDSE -

® Taeko MIYAGH
Remodeling of sialo-glycoconjugates by sialidase gene
transfection

FalynEb s, HIERPVANVA, EHRZEDYT
VY —YERMEDOERS, Tk 4ED
VTN —EREET LI ENbho TEk, &
heid, IERTRFATRY VY —AWEE, )
VY — LY, REEY, HlECREL, £ER
Al EOBRENTERBEZ 27210 TE <,
TS IZ SRR BRI E L B9,
FEREETHL) VY —LWEEY 7D 5 —

ERDERN| - 7 e x < ommmmn

YTNVBEZRERTIEEELT I/ HETHS
SATIVEBOT VNVEEEORIRT, SEEHOD
REBN-TEFMEENTN-TETFNV /17
IVEENBRA T E b REMNTHDE., YT
BEAEBNTEZNBEIEROR THFEET 5 2
LRIFrAEYRLS, BEADHEER £V IHEY
FOIEETRFICEEL, I OF TSI
Wiz, iR REansd. —#i
EEEEDSREIIY TV Y —Y WL 3 v T VEEORE
W&o THEL, BHOGHIZY 7T NVEREBER
WEAYTAMNBOMMZE>TET TS, ¥ 7
B Lo T, By 7 I F—¥ev7
NEBERBEEOEEE(L 2 EE - L AR
P L > THEE ATV S, ¥ 7LBRIF
DAVT A A—YavEELE;Z B2OTRH
ST ez, BROFOMRES M
BEEAEOEGH Y T VEOREIC L > TEL
EMENABERIEELTHD, W DLDHES
STFOREERETLH 5.

EZ0DHdH Vol 180 No. 10 1997.3.8 653
—167—












5)

-hydrolyzing sialidases from the particulate
fraction of rat brain. J. Biochem. 107 . 787-793,
1990.

Miyagi, T. and Tsuiki, S.: Purification and
characterization of cytosolic sialidase from rat
liver. J. Biol. Chem. 260 : 6710-6716, 1985.

Miyagi, T. et al. : Immunological discrimina-

tion of intralysosomal, cytosolic, and two
membrane sialidases present in rat tissues. /.
Biochem. 107 - 794-798, 1990.

Mivagi, T. et al.: Molecular cloning and
expression of cDNA encoding rat skeletal
muscle cytosolic sialidase. J. Biol. Chem. 268 .

E20HH Vol 180 No. 10 1997.3.8

—171—

8)

10)

26435-26440, 1993.

Sato, K. and Miyagi, T.: Genomic organiza-
tion and the 5 -upstream sequence of the rat
cytosolic sialidase gene. Glvcobiology. 5 : 511~
516, 1995. '

Sato, K. and Miyagi. T.: Involvement of an
endogenous sialidase in skeletal muscle cell
differentiation. Biochem. Biophys. Res. Com-
mun. 221 : 826-830, 1996.

Warren, L. et al. ! Glycopeptide changes and
malignant transformation, a possible role for
carbohydrate in malignant behaviour. Biochim.
Biophys. Acta 516 © 97-127, 1978.

657









ok F45 1997E2H

el (R4, M5, BEAETNTORE
ENEEMEOERE S L > T 58 (+) L,
Wi THEBREOEEFZHEA T 2
(VBRI EEER VL EWLI JLid, BEE

=
© e

(ppb)

403

WZH SN BT Se DIREIFIEREC > TEUT:
LOTREL, BEEURIHSDLOTHS Z L
IR ST,
% IR B OMTE Se {8 % RFEME I e L
THIH, WEECBEEZERA L P o T2,
FEREEICODVLTY, LEE, BRERE, £

SE[3: HES Se HOtLE R KA, HEEIIEG
180’ *% p<0.01 -
160 ) o 2% (g e P A
140+ m o =
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& FEiE & FEE
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NS 54 opeEs T4N2MO v M. THAVR. BA. KN 1% 2 k3
Ys 61 LmE T2NOMO 0 FLE < {Lyms -
MT 63 5 T2N2MO v XY BRIE (LWt
MT 29 EE T3N2MO v E2W. BRE e
ES 58 OREs T4NOMO v [T BN 1t oF e
TS 73 i1 T2N2MO v LS. BIRAR e
HY 59 FTRHS TINOMO [ mRAR. BRE BRE {Lrm
MT 52 PRERE T3N2MO N B BAS. ARG (=1 N ]
KO 54 id T T3NOMO i LEEY, RABAE £ F-
)88 o 06 1 B¢ QK 68 FTREESE T4NOMO N WR ARG, ARE 7L
SK 51 =8 T4N2MO v ERM. BHA ANE i1 2 F2
Y 42 31 T3N2MO N T ES 1.0 1] TLEms. |H
sS 67 £k T2N2MO v EXY. BRE zL
HA 67 Ta@Ss T3NTMO m mMERW. BAR. ARE o F-
HT 68 TH@AS TINOMO 1 wERL. BH. BRE X2 B
KS 30 =8 T4NOMO N ERFRLE. ARG 7L
KS 28 & T3NOMO it EBELME. BRE zL
= iqm ey 10 63 TeEs T4aN1MO v AR, BAE (£ 2 B
TX 68 314 T4NTMO N WFAR L. BAE 7L
[Us] 77 [a] -} 1 T3N1IMO m al. 15]- N 1] L
SM 72 id. |- T3INIMO [id tRBRUIRE, BRE zL
T 51 anE T3INZMO [\ EBLME. ARG L]
v WHEAAR. BAE. BRE nL

NO 53 TERAS T2NZMO
' _WAM KM 40GY

{L%®:z cisplatin 100mg+ 5FU 1000 X 5
L@ cisplatin 120mg hiE

NEREIMNALLY —BEEH 2)FRKHMA
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Z4FE L . ABREOSOOEITORIR Fo HNREH
BEEEIER S R, FIHEMEMEFE8F. &

BB 6 BlL oo FMIE BB, IVE AEmEmE FEMKNE N
KET. BUIO2FIE THEAS CHEELTEE FHEERT) (2951‘3,-3) (305—368) <sf;7)
LZERFFELETHFCHD . AMYMIDLH  pom@) 17 .8 6
LT TH ok, B, BEOBOEEHRE AN ! : :
Br L THREBEHAGY, b 2REL L I'," ]7 2 2

T 7 8 42 T CDDP100mg + 5FU1000mg X 5 v 8 S 4

¥ 71X CDDP120mgBHiF DA NP & Liz. B
EFOFLHER2IITRT,

73 &

Bl LTeWaT= @M L b EFm L. EFICTH-EPOG000E [ & #X &) 80mgx —HEZIZH S5 L=,
SETMaT. MaT. WHE—FCRBEMMKEGZ, MFX, WHKESHE. Iﬂl?&ﬁiﬂ:?’fﬁﬁ@?ﬁ?g%*&ﬁb
o FFMBAEP S FHERMETOANETI/OE VEME (AHb) BXR3ILC I DX, FMLEZ. X
WEroRBEDOEH ZNK(natural killer )&, U 2 NERSEHR. AP DS L 1=,

£3 ~NEZoOEUENE (AHb) OFH A &

n - Eng (o
A Hb=F#HERjHb — Hb + 1 B Hb X ——
FHrEA B5MHEE ZE%‘E B Hb( ¢) P ——

8. Hb BANE/DOEVRE (g/d). n3HERMEETHY ., BIR
mARIIGKE (g) Z 13 TRLUTKDIEHBDTH S,

B ]
1200ml| & B #Es 800ml fm B HES
a)%  #(1.59/dl SAHb) a)® 2 (1.0g/di SAHb)
b)H M (1.0g/dl SAHb<1.5g/dl) b)® b (0.7g/dl <A Hb < 1.0g/dl)

c) ®vH (0.5g/dl SAHb< 1.0g/d!) c) ®»HY (0.3g/dl A Hb < 0.7g/dl)
d) & 2 (-0.5g/dl = A Hb < 0.5g/dl) d) & 2 (-0.3g/dl = A Hb<0.3g/dl)

NKYEME L RAE M & R, Ficoll-Hypaque HIC LD B ESB L = NKEMFEIC51Cr T
BELU-KS62ilg s AW, 4RO O0I2a 740 ) —XRETHELR. 30% killing oD

Effector / Target ratio (LLZE / TH)ERD. H5H UsHFloweytometrylZ & bR 7= BRIk
27 W3 ZNatural killerE[&m» SLytic wnitZ2 TROKX TRD TEEHMICHFIEONKEM %
kT3 L5 Lk,

Lytic unit = 105 / NKMERE ¥ (NK#IRa %= E /T ratio x NKMREOEI& )

(D4 / CD8 O ZEBIEFHBEATL O MERBII O VKB M EZLEKE 58 LCD4 . CD8D T
Joa0—FViiEER W2 E%E& UFloweytometryll & D 4T L 7~ #HATH DCD4/CD8 Lt D%
BEBRXZ-OHMATDCD4/CD8% 1 & LTHE L=,

IAP(Immunosuppuresive acidic protein) DE#HIFFMR BT L D B EBIZ L~ b kMm% 3nl
FRL, MESBREFIEBEECLOMBEIAPEZRE L =,

AU E BMoOLEEIEStudent's t-test ICTHELPp<0.05DB S 2 EZEHH LHFE L,
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F L. ME8 HE®S 16400
mll1 HB &5 3ME1200 mlfT
MU= N"EVOE VN
(AHb) X2.31 g/dl ¢3E{Mix
ENTHol-, EMREEZR
Bk 3 2 H9HK R in EBK i BT I A 26
ko & FIMEFIIIE 10% & 18
mLiz. ARFMEKITTER
RECETIT200 Wikl
BT H26% L&, HME L
hBOENLVEBLHH D
BleEBRICWE 1 EcidiFm
AL OHb EEMLTWwi,
NKEHE DO RIE O E 8 % X
SR ULET, EFEmEGmmes
BV TEATATNKE &
(Lytic unit)iz650TCd» o =M
w18, 28, 38, 484,
58. 9BTIRER PRI,
251, 195, 109, 128,136T %
o 7. B C M &0 T AT
NKEMEIZ380TH o =M, WY
w18, 28, 38. 438,
5B TIEENTR252,297,
446,460,461, TdH - 7=, HEH
MmE XM ATNKIEM 2326 T 3
olh, Wk l1E., 28, 3
B, 48, 5BTCETFhzEh
162,476,489,511, 511C % -
=, EFEMEmMmEILHTZ 9B
TOHYETULEEFETH =M
. Bl meEciifiE e a8
o 3B THMEEIZRZ >,
B TcIWmE 28 cman
Bz >7=,
CD4 / CD8 Ltk #) (X 4)
ECIénisy Smigmatidm
BIBTCHAIEOH.IEIC £
FLz., BCMmM&@ME CrHE

Hg(g/dl)

NK:&E ¥ (lytic unit)

fE@ - 54 T B, LA (T3,NO,M0)
#alam 1 BH308 CDDP120mgkhiE
2R 78 CDDP120mgthE
TEBSUIRE. HEEXE (2A 21 8)

Fm® 1200mi(2/13-2/21)
tmR 900mi
AHb(g/d)=2.31

Hb(g/dl) and Reticulocyte

14 120
E 000 x 4
—&— Hg
Fe 160mg X 4 ®— Ret 100
13 0
- 80 ?_{
3
- 60
12
40
1 400m! sz
11 . : L. 5 5 . 20
213 2715 2/17  2/21 2723 2/28
Time
X2 fEg
1250, —— pemnmnm
_D_
10004 R
® 1 i e o £
7504
500
2504
0 v T T T T T T
wiE R 2R 38 18 SA 6
B3 NKEHOZT{L r<005(aEnmndvsnangmsy
2...
o 157
b=
9
[,
@
o 14
O
~
<
a
O 0.5
p<0.05 (A 2 miGmHvsMAl o i m2Y)
0- T T T T Y | E— T T ml

0 1 2 3 4 S 6 7 8 9

B4 CD4/CDB HoE®RE{t
(A iEz1.00LTX%)

Time (weeks)
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CHTIIMEEEEET I 2M, 3BUEI.2EEHFLE, BEHOBEIFHBE 28,5487
WAMEIC R > 7225, MBS EA»S1.15B ko, HHEMBMBRIFHZ2BECLIELEE L7
TEAIDBETNUERET UEKEITIF

HIfEL DT L7,

PO (L (H5) 3B % o ammees
i 1A ERUMEETL —o— éunnna
7o BECIMENNEE X ML
BIEREKROEBEE LD, #HES
BTHFMEE 2> =05, B
WME LN ESBETHMBIMEIC 500
ETCETULRD»> =, . NEKF
f£. Cb4 / CD8 tb. IAPIZ[EFE
MégMme ECMEMMETIEHFE 0
EhH o=,

15001

IAP (ug/ml)

p<0.05 (82 MMMV R LR m )

w5 mRIA 2M 3 4 s

X5 TAPOZEA L p<0.05 (E Mm% 8 vs 7 58 I & o &%)
ER

EfEMESMORER & LTAIDSEE O & T 2R ESE PCVIDBH MR L 2> T 3 M5,

EHEGRIIBDOLIZALELL-TEERBREAMOGRRINEHERTH 2. LAFHERT L.
BMEFHPATECHEOENE LEHEG, BORRRBARLAECLERESELCLEBREX
ERZBRELEVERRT 2, e REMH L OBRIZODWTOHEE. Gantt! (1981)iF
MM RENEEREEC I RO O EZTFEEREOEE N T 28/ XN,
FEABELRZ2RAZFMIBULIE. Burrows 5 (1982)II RBRBICBITZFEEREER LM
ODFDPEGMBIEE L TERIIFARTHI2BE2HE LD, TOREEREEH > CAKEHD
DFEEZELTZLEVWSHE (KBEY., gV B ) dlHEhi=. L2»L. —FTHE.
BMOFEIRITEBEIEEEDHIETCHRWEOHEDASK Y BETHIEROZ W
YIATHhD, EXIDFHNEBEELTOEVWREMERELZBLBNHESINTBY., 205
WEOMIPEREZEROERESZSL. BEEZEET 2TELUMIERI L TWDEY, FIHEBOD
P, BEEHEREEIERETOBWNKHREEE DR TFTED» b T4 cytotoxic T cell, helper T
cel 1B 5E D& T ©suppressor T cell OBEMHAEMNIEREI N TV R 'Y, —F@IMIC L 3 EBEE~D
EBIZIOoNWTY, NKEREFEME OET ©suppressor T cell OBFMEIHEIhTWB'Y, 20k
SIEFRHEBCLA2ERMEHRETIE., ToCEBEOHMIC L2 REMHEBNDZ I LIEFFL
<R, L»L., BEOBMOEBITZ2HC. VVREHOBNPHEEBHEOETLUEEERES -
Ehohwot, ECMERVWAIETREFHPAgEL D BLRBEDFHLZITHIE. &
BEREBRE 2 DTEEMEDH D, KFFETIEcH-EPOEZA W, G TO B S MEF % O T 4EE 248
L. FOAECMEMETIBEABDPLEANRZ FOFBFRcEREMEZ »ITESM %
ML TEad, EARTEEEELER~NOGE>» Y X2 F T EHOFHIPEETHA., ECMON
micEHMEFEAR L, BECBEBENETCEIEERERVYOHIIERE2T2EH»EL. FomAE
CH8SMEEELZN TR, COLIREHFTTCECOMERFMUAD. EHIFMEMA15.38
ThZHREFOONFEHMZAHNBLTONMNATOECH H . HHCHFONOHBE A L EL® T, EF
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Protein (IAP) Test for the Prognosis of Gastric Cancer: A Statistical Study of
the Threshold Level and Evaluation of the Biological Response Modifier PSK. Jap
J Surg 22: 530, 1992.

16) /MRS, ELKEEA, BHMES, . EEERIC BT 2075 inmunosuppresive acidic
protein (IAP) EOBEKKEHR. HEAE=ZHE 54: 879, 1993.

17) AWEem, BEEE. 4k B, . FHFE BRECESCST 2 ¥E2REOIMLD
FINFB LU IAPOBIZEE R B OERK 41: 800, 1995.

FRRE8FESHA23HZE. FHEETH2HBH S =
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IBEBEREN 5T 3 PERETF OB
—TFE TR & EE A

=r.

B R E 2 EE &I
HHRILA AV 5~ BUHEE

% H

=
=]

23

HIEBBBIEAOAY AR, SHPRHYREBERCLEREFENT CTFERTERA L. BEBOH
B (B L1EENLESEHOGIBEL TV520E0), F QORELT vs. 41& L ), BEERES (K,
, B, B EB0FEOIHFIVEEOTERF TH-T. ~F— VLR EDIHFR, F
BN L EARBRECEENYHESLDEE2bh. ZOBRID, AEBEBENITFED SN 4 B
otbabntFErxbhtc. B1HIGLTRREFT, BEBECHEVBREL, 4B ETEER
BEEYE LIWEST, S5EEFEL .Y, £HHETREMIATH 7. FB2HITFEABRT
1RFHHTHEFT, 5EEFXRI.0%T, EFHEIPREI ETH-7. FIBXTFERRRT

PRFE*ETLHEAT, 1FETFRLIS 7%, £HEHREIEREC P ThHot. BAFHRIFELRRREF3
HF2ETHERT, 1| EEFRIZIVT2ELLOEFFIZED ST - 1.

HEHRERCI S BEBREOEZERILIL6.8% TH-7-. TDF60 KB TREBEEREIABRTH- .
TDF & BEFEFGHREOBGEY 25 &, TDF40~66 OEETiX TDF67~82 oI & h BRSNS
Steht, THEOZERIH BUBENEA L. TDF83 LI EnEE Tk TDF67~82 OBELBH O iR ITT

Hohhieh o,

BEBE T 5 A EEEL, TDF60 XEORENTBETHHZ L L b, BETS TDF60 LIk
DEENNLET, HI3BETIE TDF60~66, £ 28Tt TDF66~82 ¥ BEKXRBHT NI L E 21505,
BHAERHME T SE1IHTR, IO BB EBEEYBEETAHVLERI L D EEHRA.

R5\HE - %, BEE, TREAET

T L &

HEBEER L, EBREFERETERERESZCX
CHEY LAY, BERKED 1 DTHA. 1/
EBOLEETAEFATREREFAIZDOND
ERHELNRTE DY, BEEREBESFTIIMoTE
REIERAELE ST THEEAHYRET HALERD D
hotBbhb RAOCEEZEL, BERKOE
i h, ERIZERABNGEREIBRTINTE
h, BEEORRCITETUNET ETERE RN
Ex DT 5D LBbnb. SEMEC TINE
LA EEEBENY N R EEERINICL 5 F&
RFrENLic. ¥EEBE~NOBHERELER

Iz

(ZAF D SFR8E9 A27HD
2% 2%

179

b s oBREaBH L, TETRIESV B
Bt O HE L.
;] P

WBZ I T19674E 4 A A3619944E12 B ¥ ToRhizik
HERE, NoWEE, RHEEEEY T LCAEE
EBEGlZARE L. FIEARROEIRHR 3
ECOEFE Lich, BEBERRH4 TS, BoLiR
B LICEBEA BB RIS & EREOBERAEE
BERELHEENTWVH1DY, SEOHRETIZED
TR L. BEBRERIAYESE LIEFERY

Kaplan-Meier % CEE L, I BEBEREEOE
FHEZREREH L LT Cox oEfl~¥—FEF
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66 B8 R &£ 2%

N (stepwise B) W TTFREFOEELEORN &1
St BRETAMERFERIATEEKEILIS%
LTFE L, FEETFBEL TR, BRCBEELL
RF  ALFHEEOAE (I L vs. BE vs. £HD, A
SWREOEE, BEERCESVCICEEBEBREORE
ERE L MR EEEEL TV WA T C FE0
BULT vs 41ELLE), BEBRE T O 39

BkiE vs. LIE), PS (2B TF vs. 3L, BERE

BoXBHRE (BEvs. &EFELRESR), BEEEHE
B (B vs.%), BEBOM (BE T RTAHLTHE1IE
BN GE S BHEOS X WRRE vs. FFRF), EERE
BBEOBECS VT TENT YT - o DLEOFEHEN
1wt SAS/STAT v 7 b =7 (SAS Institute
Inc.) B iz,

BB EANOBMRERIE . RSEEI B VS
HTWAs, BEEOTMT TDF (time, dose

and fractionation factor) Tfr-7-. TDF 3&7¢
> e S EIBEER OB O 7% Orton 7 X HiRE
SINcAEYFHEMERE T, 10EEd Gy), BH
kg x (H), BHEHN(ED & LiEE, TDF=n
(100d) 538 x 018903 TR BB, T RBHER
B 0 BT O BB R O R & I ST IR A
RFr&a s LTEHmL .

# R

1. fEFIHR ‘

POBEEOBEKKRL 3 ¥ TOREMN626, K
R4 CTEORCER LERAY 4 FTH-. &
B RIERER 29~ 785 T, FH50.98&TH - .
FIEEEY OB EBIE ¥ TOMMIR0~222 (KR
R4 FERIZBRL &5 ~222) # BT, HR{E3SH A
THhote. BEEBEOXBRUIEEEL2F, Bk

Table 1 Patients Characteristics

No. of cases

Age 29~78 years (aver. 50.9)
Latent period* 5~222 months (median 39)
Histolgy scirrhous 17
medullary 12
papillotubular 6
others 5
unknown 26
Distr. of bone meta. confined (C1~L5) 34
not confined 32
Distr. of other meta. confined to bone 40
with soft tissue meta. S
with dire organ meta. 21

* Disease free interval from initial mastectomy to appearance of

bone metastasis

Table 2 Types of Chemotherapy by Clinical Factors

No. of cases

Type of chemotherapy

All cases
age =40 years
>40
Extraosseous meta. +

Single* Multiple**
30 27
3 7
27 20
5 18
© 25 9

* Single : Single-agent chemotherapy
*x Multiple : Multiple-agents chemotheapy

—230—



HERFEBESC KT 5 TRRFO&E 67

3G, BBl Tthdh, BERBOERITERE
N7, ZREEIOFTD - . BB O K
FRTLTHE I ERENSESEREET TOV AR

LT 2iEFI3460, FERBEFLI2HTH - 7.

26F X BN EBREAED, L0 5L 5 FllERTER
DHRITRBD LT 7oy, 2160EH, B, ME, K&
Vo REERBCEBATD LR (Table D.

2. BEAR

mE, HEFEREL, 25 REPTBIlHes
BEENZT bR 4 FlxERL6261T, B
BRIERALFEES L URSBERE BT ENT
Win, ALFEEERSTEICRIT S h, TOABITEH
P33061, ZFH2THTH 1. BEROET L 0BGk
TAAB L, AR TOEFICEHLFEEE BT
ENTUVWEHEENEL, TLENCBEYETAHE
FITIiXF 5 TRAEFICHE L SHLFERE O HE D
Ehotc (Table2). HHEULEREOABTIFERI
IOhELELN CMFEE (F14 7087227 7=4
F+AVIFUVFE—Lt++TrdroSoL) 84
JUCAF EE (1707227 7=A4AF+7F
VT v Tara TS on) 6HOEDBEEHN
B Do to. ALERE BT E IR o XRIREHER
NEET, SFULFEEE T2 ~3 7 - A BTEEL
E L7, WOMEERISFICKET XN, TOoABR
DREEFEHAT 2 8 i, FHIMI0FTLOARZL £+
7 =v166, EEALEVEH, A FrFFa
FAFavT T — FR6FITH-T. LlLEDEE
BTH, R LT 1EMERHER Grrrst
By S o) EldEnsLrE vEE YRS L.
FEBRECS LT fo Lotk
T, HHEBERIUMATGEMC R I TR
b, BEEI12.5~68Gy T, TDF20~119 T -
7o

3. SEBENER

SHEGORBRE IS FHEFRMEIINF, 5%
HHERIT0%TH-7e (Fig. 1). {L¥BEEOHE,
{LFREONE, AT WEEOEE LV oRERN
BB L RF ¥ EF LGRS TEEF CIL,
BFEOFREETRED bR, FBHEER
IEBEL LI EEBREOKRE-RPRELEEOTE
AT LB DOz

BERBMCHTIRFEOVTBNTS L, B
BoSM (KEHETE 1 GELLESERETTD
VRAVIZBRFBL TS E 5 5), B, If, BEE, M
LW S CEEEBEROEE, T8 ORLLT vs. 41
BULE) O3HEFIrAEEOTFERFELEDOR
fo. ~F-—FHRREEBOLSM2.02, EERSE
BOEEN .86, F#d (408ELLT vs. 415LLE) 2.07
T, EFIROBEFRTEEXEICPLL BEEVZ
Luvy, o 3EFREEBRESEOAEFHBIK
LT, RERBEOREBIYH DL DEELLA
7z (Table 3).

Survival
rate

0 10 20 30 40 50 60 70 80 90
Time {months)

Fig.1 Overall Survival Curve of Breast Cancer
Patients with Bone Metastases

Table 3 Prognostic Factors for Overall Survival

Hazard Ratio (95% confidence interval) p value
Distr. of bone meta.
Confined (C1~L5) 1
Not confined 2.02 (1.52~2.69) 0.014
Age =40 1
> 40 2.07 (1.50~2.85) 0.024
Dire organ meta. — 1
+ 1.86 (1.39~2.49) 0.034

Multivariate analysis by Cox proportional hazards model

3% 25
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4. FEERBLUIFSE

BEBRIEROAFHRCEERTATFERT3
ohh, BERAFEOEEN ROV DLEELILNS
CEIh, HEREBIEAILTOARCO TR
Z30EE 2o, A TFEBHFOE 1 BEIEE
BooM L 1 BENCHES BREORBBECERL,
BEERBEEN 0, ARD ED0EFT, E28H
R, BEREBOSH, EEREEBV-Th»OTF
BEARBRT1IRTFEHETH8ER, FIFITEN
BRTF2HEHFEETHIES G cD. BAFIR
b FEAROEFIT, BRBOSHNE 1 BRI D

Survival
rate L " 2 : L 4
(%) 1‘ H
.84
.61
.44 groﬁp 1{n=20)
21 group 2 (n=28)
“ 3 3 &
01 J> group 4 (n=3 gr?:ils) F
0 1‘0 20 30 40 50 60 70 80 90
Time {months)
Fig.2 Overall Survival Curve by 4 Groups

group 1: without unfavorable factor
(age> 40 years, distribution of bone metas-
tases confined to cervical spine 1-lumbar
spine 5 level, and absence of dire organ
metatasis.)

group 2 : possess 1 unfavorable factor
group 3 : possess 2 unfavorable factors
group 4 : possess 3 unfavorable factors

Rate of
palliation , L
%) |
.81 %
.64
J
44 TDF 83~ L
.24 TDF 40~66"
1 TDF 67~82
.04

20 30 40 50 60 70 80

Time {months)

0 10 90

Fig.3 Duration of Pain Relief by Radiation Dose
(TDF)

182

B R & 24

FOBHOBHICERL (KLY, EERBESEY
BHL, 0L T3 EFMNGRS. DE4dBEoLEE
iRy Fig 2in T r4E GRS RERE 1 T T
MM R, E2EWTIIHA, HIFET6H»ATHoI.
BB TW ] 4IRS .3%, 5FELEFERL.7%,
BT I FAFEE 0%, 5FEAEFRIN.0%I
AU, BIFTHLIFAEFERS 7B TSFELEDLE
FHIeL, AT F4FRII.I%T2EL
LOEFHIED R - T

5. A EIEREFAC KT ERE L EFERNR
DB

ARG E BT U 7o 763R A 5 FELh 5 o0 RSP =T
BETH o 7= D ISITAL T, & DMK II3BI|WAL
(66.0%), 1/2LL EoBEREIT113E (20.8%) 2B 5
1, BRER»LALCEZERIIL6.8% TH - 7o
TDF & oBfkTta % &, TDF60 FiEDEF TILE
BERIIB 3B EREABTH- 1. BERBOEMEH G
BRIAGT IO T EFDEDOER/ T LB L, 263
MTEBOBRNEDHh, EREFRHARZ 3 ~61
# A, median 172 A TH-7-. 8B E (TDF) &
ERFREUBEOBMEG Y ILE YD HFHEICHE W
Kaplan-Meier 3 Tx % &, BEfFHFHEOFRE
¥, TDF40~66 o Ti38.54 8, TDF67~82 o
PTix11.54 F, TDFS83 LI EoETitlers AT,
TDF66 LAF &L TDF67~82 DB CEEE
FHEOER *FDI-h, BHEARI2» BLIETIR
HMEDERRDETIILALRD LRI 5T
7z. Fi- TDF83 LIEoBE TR IFLEOEROE
B2 TDF67~82 OB L L W ATEEM A B 5 25,
MEDORIWHAL e ERFGEHAROZ IR D LR
o 7o (Fig. 3).

= £

HIEEBRIEMIEBYEEEEF TLD HEEH
=LY, ERPELEFALEDLRY, TOEHHFHL
O BERBES L IS TELLILEER DS S
DEEZLRL., (€KL D, BERBEFOTFERTF
CEAL To®mENHHOO, T EEBEFOTFTHE
FRIZ 2T H WL ohDBED 2R X T
L0, SEMECTHEBEYRT LICAEETRBES
PRHRICTFETFHYBRNEC, SEEFITCTTFER
FEEA L. BECBIRLEETTREEOTE
REFEED LRI, CMF #&HE - CAF &
EAHE L -#E T CAF B s CH7ERIR
DERNZDHLR TR HY, SEOEFT TORKERIL

H & #
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35k F5S, 1996 F

e - BBt e AT L EBREZIC L AEER
HEEIE ORE (sensitivity) 13 70.0% (14/20), Fri
FE (specificity) X 98.19% (684/697), IE & F i3
97.49% (698/717) TH o1z, HHEZH & MWD
F—Biz 198560, T, A—HBOKE % FuLic
LT T ol

et 6 FIONER (£3) &, BiE3I0, Bk
E2 0, ETELIfITH S, BIEIFEuINGE
=M EEROBRENE CH . FHBICES &
sensitivity 12 50.0% (3/6) LIEFETH-7z. ZOH
felpr B A TH&RA N —TH Y, #Br o
v F U TRIMEDOEH LML S k5B LED S b
DD, BRZEELZ OB 120, &SRR 2 FIX
BEOERED 5 VIEHERELNT, HEBE2 CIMETICH
RAlfaE AR D 20, MEEA TSI S Lk
o EFITH 72, iz, #ITELIFIZN/CHD
K& e KBRS & 70 2 RESE R/NESB A S e
D, EARANHZLZ L& DIf-Quk BRTHENRAED
TEHRZ O RELIZLDTH - 2.

— 77, BEM 13BITIE, R4 T &£ 50, HEAR (A
EREME -V o R - b &), adenomyomatosis,
cholesterol polyp s FOHBEELTH DO h, Th

&3 {BEM6FOAR

fEf] & MR Ba MfER #Hfoz
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