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Fig. 3. A variety of etiologies enhance generation of ROS in
hepatocytes. Overproduction of ROS through either endoge-
nous or exogenous insults, is recognized to play an important
role in the initiation and promotion events of hepatocarcino-
genesis. See details in the text. M, mitochondria; AA, acetal-
dehyde; LPS, lipopolysaccharide; ER, endoplasmic reticulum;
Cyt. C, cytochrome C

Conclusion

As described above, ROS in hepatocytes are generated
endogenously through a variety of processes, and also
can be derived from exogenous sources (Fig. 3).

A number of defense systems have evolved to combat
accumulation of ROS. However, when these defense
mechanisms are exhausted or overrun, the cellular re-
dox potential shifts toward oxidative stress, in turn in-
creasing the potential for damage to cellular nucleic
acids, lipids, or protein. Although these events may be
derived by different mechanisms, a commonality is the
involvement of ROS in the development of HCC. In
particular, unrepaired damage to DNA may result in
mutations, provided that cell replication ensues prior
to repair of modified bases. In addition to oxidative
nuclear DNA damage, formation of mitochondrial
DNA damage and mutation and alteration of mitochon-
drial genomic function have been revealed to contribute
much to the process of carcinogenesis. At least three
distinct stages of carcinogenesis, initiation, promotion
and progression, have been identified. Aside from arole
of oxidative stress in the induction of mutation, it is
apparent that ROS and the cellular redox state
mediate cell signaling pathways that are involved in
cell growth and survival, leading to promotion and
progression.

Therefore, oxidative stress is involved in all stages of
carcinogenesis. As long as HCC develops mostly from
chronic liver diseases, antioxidant therapeutic strategy
and/or anti-inflammatory treatment might be required
to prevent the development of hepatocarcinogenesis.
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Proportion of De Novo Cancers Among Colorectal Cancers in

Japan
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Background & Aims: Adenomatous polyps are main pre-
cursors of colorectal cancers (CRCs). In Japan, de novo
cancers, which do not arise from preexisting adenomas,
are considered to account for a substantial number of
CRCs, but the relative importance of de novo' carcino-
genesis remains controversial. This study estimated the
proportion of de novo cancers among CRCs in Japan.
Methods: The subjects were persons 40 ~79 years of age
who were relatively similar to those in the general pop-
ulation. The subjects underwent colonoscopy between
1997 and 2001. Early cancers among CRCs detected in
this study were classified as de novo cancers or polyp
cancers derived from adenomas. The age-specific inci-
dence of the early CRCs was calculated, and the propor-
tion of de novo cancers was estimated. The lifetime risk
of early CRCs was estimated. Results: The study group
comprised 14,817 persons. CRCs were diagnosed in
189 subjects, inciuding 83 early cancers. There were no
differences with regard to size and location between de
novo cancers and polyp cancers, but morphology dif-
fered. Eighty-four percent (16/19) of de.novo cancers
were flat elevated or depressed. The expected lifetime
risk of developing early CRCs was 5.27% for men and
3.21% for women. Among persons with early cancers,
the expected probabilities of developing de novo cancer
were 18.6% for men, 27.4% for women. Conclusions: De
novo cancers account for a considerable proportion in
Japan. This information suggests that the recommended
interval for colonoscopic examination in Japan should be
shorter than that in the United States.

he incidence of colorectal cancer (CRC) has rapidly

increased in Japan. At present, CRC is the fourth
leading cause of death in males and the third in females.!
Recent studies in the United States and Europe have
shown that most CRCs develop from adenomatous pol-
yps via the adenoma-carcinoma sequence; this theory is
now widely accepted.?? In 1977 in Japan, Kariya et al
described a case of depressed cancer that did not arise

from an adenomatous polyp.* Subsequently, Ishii et al,’

Kudo et al,® and Shamsuddin et al” reporred depressed
cancers associated with invasion or metastasis, including
some lesions less than 1 cm in diameter. These findings
led to the theory that.some. CRCs develop by de novo
carcinogenesis, rather-than from adenomatous polyps. In
Europe, the existence of small de novo cancers less than
1 cm in diameter with invasive properties was reported.
Several authors showed that de novo cancers lacked K-ras
mutations on gene analysis.?-'" Kaneko et al suggested
that some small invasive cancers less than 2 c¢m in
diameter and characterized by a nonpolypoid growth

pattern .and no K-rzs mutations are due to de novo
carcinogenesis.'? These findings led to the hypothesis

that de novo cancer may develop independently of the
adenoma-carcinoma sequence. ' .

CRGCs developing from adenomatous polyps can be
prevented by colonoscopic surveillance and treatment. -
Estimation of the impact of colonoscopic screening on -
public health requires an accurate estimace of the pro-
portions of CRCs developing from adenomatous polyps
and CRCs developing from de novo carcinogenesis. Sev-
eral studies have attempted to quantify the proportion of
de novo cancers among all CRCs, but estimates have
ranged from as low as 3.8% to as high as 80%.'>~'3 This
wide discrepancy is actributed to differences in factors
such as sample size, the definition of de novo cancer, and
the criteria for the selection of subjects or study design.
We estimated the proportion of de novo cancers among
CRCs based on well-defined criteria in a large number of
subjects with characteristics relatively similar to those of
the general population.

Abbreviation used In this paper: CRC, colorectal cancers.
© 2006 by the American Gastroenterologlcal Assoclation Institute
0016-5085/06/$32.00
dol:10.1053/).gastro.2006.04.010
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Materials and Methods
Subjects

The subiccrs were persons whao attended a gastroen-
terology clinic in Kumumato, Japun, from 1997 through
2001 We excluded persons who had « hiscory of polypec-
tomy, rmitcosal resection, or surgery for advanced ncoplasms
(adenomas maore than 10 mm in dixmerer, severe dysplasia,
or cancer) within the previous 5 vears; chose who were
referred for treanment by ocher clinics; and those with
symprams of bowel scenosis suspected to be caused by CRC.
The seudy groop hnally comprised 14,817 persoons 40 1o 79
years of age who underwent rocal colonoscopy. When we
found che arca with a different color fram surrounding
mucosi, or shghe deformicy on che folds, we used chro-
moendoscopy or magnifying endoscopy technique during
colonnscopy progedures to make the existence of a lesion or
its appearance clear. The subjects had no gastroincestinal
symproms and snderwent colonoscopy for screening or had
a slighe cransienc abdominal discomfore or 2 positive fecal
occule blood test. All pucients guw oral informed consent
for this study, which was approved by che Echics Commit
vee of Hactori GI Endoscopy and Oneology Clinic,

Procedures

I is difficale wo distinguish de novo cancers among

advanced cancers wheo chey are in the advanced stage of

carcinogenesis because cheir shape has changed compleeely
from carly stage, all adenomuzous components have heen
replaved by cancerous compaonents, and they have accumi-
lared generic changes during their progression, Even Dukes

A, smapge | or early cancers cannor be classified as de novo or
polyp cancer with morphologic appearance only because
same de pova cancers become e elevacdd or polypoid as
they begin to invade. De novo cancers can be distinguished
amang cady CRCs an the basis of groweh partern, existence
of adenomatous components, and genetie changes.'? De
novo cancers among early cancers were diagnosed according
to bath of che following histologic criceria: (1) the absence
of adenomatous components in the tumor and (2) all lateral
margins of the tumor covered with normal mucosa and
nonpolypoid growth pattern (Figure 1). All other cancers in
this study were diagnosed as polyp cancers arising via che
adenoma-carcinoma sequence because there remained some
possibility of including unusuval polyp cancers as de novo
cancers if the only diagnostic criterion used were the ab-
sence of adenomatous components,

In accordance with Japanese guidelines, we defined early
CRGCs as cancer with mucosal or submucosal involvement and
advanced CRCs as cancer with deeper involvement regardless
of the presence or absence of lymph node metastases. Farly
CRCs were classified as either de novo cancer or polyp cancer,
and the proportions of these lesions were calculated. The age
distribution, size, location, and morphologic appearance of
chese lesions were also examined.
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Flgure 1. The histologic features of de novo and polyp cancer. (4) De
nove cancer. The morphology is depressed type. Lateral marging are
covered with normal mucosa. (B} Polyp cancer, Polyp includes adeno-
matous components.

Under the assumption that survival declines exponentially,
we can convert a cumulative incidence o an incidence rate,
This approximation, called che declining exponential approx-
imacion of life expectancy (DEALE) method,'® was applied to
estimate age and gender-specific incidence rates of early CRCs.
The calculated incidence rates were compared with those of all
stages of CRCs from che Surveillance, Epidemiology, and End
Results (SEER) study in the United States.}?

Method for Calculating Lifetime Risk

As only limited information is available for estimating
the lifetime risk of early CRCs, we used a simplified approach
to calculate the expected number of early CRCs and their
subtypes (polyp cancer/de nove cancer) developing in persons
40 to 79 years of age.'® The following formula was used to
calculate the expected number of early CRCs in age category x.
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Table 1. Chracteristics of Study Subjects

Men women Total
(N = 6660) (N = 8157) (N = 14,817)

Age category, y - .
1578

40-49 1636 3214
50-59 2152 2547 4699
60-69 1901 2410 4311
70-79 1029 1564 2593
Number of detected cancer 116 73 189
Early colorectal cancer 49 34 83
Advanced colorectal cancer

=20 mm 9 6 15
>20 mm 58 33 91
Total 67 39 106

\ Ty

a,= (l,\' - lx+l) X -

m.+r,

a, Expected number of early CRCs developing in age
category x; /,: number of survivors free of CRCs in age category
x; r,: incidence rate of early CRCs developing in age category
x in persons free of CRCs in age category x-1; m,: mortality
rate excluding CRC-related deaths in category x.

To estimate the expected number of early CRCs developing
from 40 to 79 years of age, we set /, as 100,000 and caleulated
ay for each age group (ages 4044, 45-49, 50-54, 55-59,
60-64, 65-69, 70-74, and 75-79 years). The sum-of the
number for each age group was calculated to derive the toral
expected number of early CRCs. We also calculated- the ex-
pected number of early CRCs from 40 to 79 years of age
according to subtype (polyp cancer and de novo cancer): We
used these data to estimate the age-specific rate of early CRCs
and the proportion of de novo cancers. We also estimated the
lifetime risk of all stage CRCs including early and advanced
CRGs. Age-specihic mortality rates excluding CRC-related
deaths were derived from che Vital Sratistics of Japan.!

Results

The characteristics of the subjects are shown in
Table 1. The total number of subjects was 14,817 (men,
6660; ‘'women, 8157). There was no difference in age
distribution between men and women. CRC was -de-
tected in 189 subjects (eatly cancer, 83; advanced cancer,
106); the incidence proporcion was 1.74% (116/6660) in
men, 0.89% (73/8157) in women, and 1.28% (189/
14,817) overall. Of the 189 patients in whom CRCs were
detected, 83 (44%) had early CRCs.

The characteristics of polyp cancers and de novo can-
cers detected among early CRCs are shown in Table 2.
The proportion of de novo cancers was 22.9% (19/83).
There were no differences with regard to size and location
between them, but morphology differed. Eighty-four
percent (16/19) of de novo cancers were flat elevated or
depressed, whereas polyp cancers were literally polypoid.
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The age-specific incidence proportions of early CRCs
and their subtypes are shown in Table 3, The crude
incidence proportion was 0.56% (men, 0.74%; women,
0.42%). The incidence proportions of polyp cancers and
de novo cancers increased with age. In contrast to polyp
cancers, de novo cancer was not found in the age 40—
49-years group. The proportion of de novo cancers
among all early CRCs was 22.9% (men, 18.4%; women,
29.4%).

The expected number of persons with early CRCs, ie,
so-called lifetime risk, per 100,000 inhabitants 40 to 79

years of age in Japan and the estimated prevalence of de
" novo cancer are shown in Table 4. The expected lifetime

risk of developing early CRC was 5.27% for men and

3.21% for women. Among persons with early CRC, the

expected probabilities of developing de novo cancer were
18.6% (0.98/5.27) for men, 27.4% (0.88/3.21) for
women, and 22.0% for the whole population.

The estimated incidence rates of early CRCs are com-
pared with those of all stages of CRCs in the United
States in Figure 2. Our data showed a higher incidence
rate in the 40-55 year olds, followed by a gradual
increase in the older age groups. This pattern differed
from that in the United States, characterized by an
exponential increase in the incidence rate of CRC with
age.

Discussion

Estimation of de novo cancer is very important for
setting the strategies for CRCs prevention and treatment

" and, simultaneously, is an issue very difficult o address

correctly. To our knowledge, there have been few studies

Table 2. Characteristics of Early Colorectal Cancer

Polyp De novo Percentage of de
cancer cancer novo cancer
Age category, y
40-49 10 0 0.0
- 50-59 i8 4 18.2
60-69 20 9 31.0
70-79 16 6 27.3
Total 64 - 19 22.9
Size, mm :
=20 17 5
>10 26 7
=10 21 7
Location
Right side 22 6
Left side - 27 6
Rectum ' 15 7
Morphology
Polypold 64 3
Flat elevated 0 ' 6
Depressed 0 10
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Table 3. Age-Specific Ihcidence Proportjon of Early Cancer and Théir Subtype

incidence proportions of cancer

colonoscopic examination fee in Japan is considered rea-
sonable (approximately 136 US dollars), chis is often
included ‘in medical checkups and screening of the gen-
eral population,

Given that repeated colonoscopic examinations at ap-
propriate intervals allow us to detect most CRCs at a very

Table 4. Expected Number and Probabitity of Persons With
Early Colorectal Cancer From 40 to 79 Years of
Age in Japan

Expected number of persons t;leveloplng
early colorectal cancer in 100,000

people
Total De novo type
Men Women Men Women
Age category, y
40-44 316.9 305.6 0.0 0.0
45-49 313.7 303.8 0.0 0.0
50-54 679.4 270.9 -45.3 1161
55-59 661.8 267.7 44.1 114.7
60-64 816.4 477.2 240.1 159.1
65-69 771.7 466.2 227.0 155.4
70-74 919.0 576.7 229.7 173.0
75-79 790.6 541.8 197.6 162.6
Total 5269.4 3210.0 983.9 880.9
Expected probability of 5.27 3.21 0.98 0.88

developing early
colorectal cancer (%)
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Type of cancer (%)
Age Number of Palyp De novo Proportion of De novo cancer Polyp De novo
category, ¥y subjects cancer cancer in the total cases (%) cancer cancer All SE
Men : - '
40-49 1578 5 -0 0.0 0.32 0.00 0.32 0.001
50-59 2152 14 1 6.7 0.65 0.05 0.70 0.002
60-69 1901 12 5 29.4 0.63 0.26 0.89 0.002
70-79 1029 9. 3 25.0 0.87 0.29 1.17 0.003
Total 6660 40 9 -18.4 0.60 0.14 0.74 0.001
Women
40-49 1636 - 5 0 0.0 0.31 0.00 0.31 0.001
50-59 2547 -4 3 42,9 0.16 0.12 0.28 0.001
60-69 2410 8 4 33.3 0.33 0.17 0.50 0.001
70-79 1564 7 3 30.0 0.45 0.19 0.64 0.002
Total 8157 24 10 29.4 0.29 0.12 0.42 0.001
Total .
40-49 3214 10 0 0.0 0.31 0.00 0.31 0.001
50-59 4699 18 4 18.2 0.38 0.09 0.46 0.001
60-69 4311 20 9 31.0 0.46 0.21 0.67 0.001
70-79 2593 16 6 27.3 0.62 0.23 . '0.85 0.002
Total 14,817 64 19 22.9 0.43 0.13 0.56‘ 0.001
_ SE, Standard error.
that estimared the incidence proportion of early CRC in 500 ¢ Incldence rate (per 100,000)
the general population based on the results of colonos- 4 Kuamoto(1997-2001 scarly cancer)
copy in a representative number of subjects. Because the 400 | ---6--- UsA(White}(1596-2000) .

300

200

100

__‘_‘--"'.‘ Male

40 45 50 55 60 . 65 70 15

(Age Cn‘:gory)

300

Tncidence rate (per 100,000) L3
———— Kumumoto( 1997-2001:early cancer)
- - &= - USA(White)}(1996-2000) .
»
200 L
.
100
. T
e
®-" Female
0 —
40 45 . 50 55 0 65 70 75

(Age Category)

Flgure 2. Age-specific incidence rates -of early CRCs in Kumamoto
were estimated by the DEALE method, and those rates of all stages
of CRCs in the United States (white) were obtained from the Surveil-
lance, Epidemiology, and End Results (SEER) Program of the National
Cancer Institute.
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early stage, the data can be used to predict che lifetime
risk of CRC. In this study, we excluded che detection rate
of advanced CRCs from the estimated lifetime risk of
CRC because such cancers would probably have been
detected ac an earlier stage if colonoscopy had been done
at appropriate intervals. In our model, such advanced

cancers are included in the incidence of early CRC several-

years before their detection as advanced CRCs. The life-
time risk of CRC was 11.4% for men and 6.29% for
women when advanced CRCs were taken into account.
That was much higher than the SEER data of 6.31% for
men and 5.94% for women and supports the usefulness
of our model.

At present, colonoscopy is the best means to detect

early CRCs.. However, de novo early cancers are consid-
ered difficult to detect even by colonoscopy because the
procrusion is inconspicuous.!?2 One study has described
an early cancer initially detected while it still was 6 mm
in diameter that was not reconfirmed on several subse-
quent colonoscopic. examinations, only to be detected
after progression to an advanced cancer (18 mm in di-
ameter) 3 years 4 months lacer.?! On the other hand,
colonoscopy has enabled the detection of some small
advanced cancers 2 cm or less in diameter that were
difficult to detect by barium enema because they were
flat or flat elevated or depressed.

In this study, the majority of de novo cancers were flat
elevated or depressed, whereas all polyp cancers were
licerally polypoid. At the same time, small advanced
CRCs 2 c¢cm or less in diameter accounted for 14%
(15/106) of advanced CRCs. According to our criteria of
de novo cancer, 80% (12/15) of small advanced CRCs
were de novo. Thus, the proportion of de novo cancers
might be underestimated in our study because it is
difficule to detect most of them in the stage of early
CRGs, even if colonoscopy is carried out at appropriate
intervals.

The characteristics of our subjects were assumed to be
relacively similar to those of the general population. The
imporcant risk factors for CRC such as family history
were not considered because such risk- factors among the

general population are unknown in Japan. Instead of risk

factors, the reason for a colonoscopic examination ‘was

considered. The most common reason was screening with

no symptoms, slight transient abdominal discomfort, or
anxiety about cancer. The medical conditions in Japan
are such thar people can easily undergo colonoscopic
examinations at a reasonable cost. In addition, our target
in this study was early asymptomatic CRC. Persons with
positive fecal occult blood tests, who accounted for ap-
proximately 10% of our subjects, were included because
the fecal occult blood test is a screening technique with

GASTROENTEROLOGY Vol. 131, No. 1

a high sensitivity but a low specificity for CRCs, espe-
cially advanced CRCs. The inclusion of persons with
positive fecal occult blood tests was therefore considered
not to influence the detection of early cancers.?? Patients
who had received treatment for advanced neoplasms dur-
ing the past 5 years were excluded from the study
because such patients are at a decreased short-term risk
and at an increased long-term risk for developing CRC.?3
The extrapolation of our darta to the general population
has some limitations.

The natural history of tumors cannot be followed in
humans for ethical reasons. There is no way to know
whether small early cancer stays small, resolves sponta-
neously, or goes on to become symptomatic. The origin

- of tumors can only be inferred on the basis of indirect -

methods. Most early CRCs are ‘thought to retain their
initial structural features. The origin of such early can-
cers can therefore be inferred on the basis of histologic
appearance. Our criteria of de novo CRC might not be
agreed with in Western countries. However, we believe
our criteria to be most credible because the changes in
the morphology, the replacement of adenomatous com-
ponents by cancer components, and the genetic changes
occur during the progression from an early to an ad-
vanced cancer. A

Kaneko et al have demonstrated that carcinomas
showing the nonpolypoid growth characteristic of small
invasive CRCs do not contain K-ras mutations, a char-
acteristic of adenomatous polyps. Such carcinomas there-
fore probably do not derive from adenomatous polyps
and are most likely de novo cancers.'? In accordance with
this hypothesis, we considered carcinomas showing non-
polypoid growth pattern with none of the features of
carcinomas derived from polyps to be de novo cancers.
We believe that it is the most practical method to
estimate the proportion of de novo cancers among pa-
tients with early CRC.

To estimate the lifetime risk of CRC and proportion of
de.novo cancer, we used a simplified SEER method to
apply our age-specific data. CRC incidence rate, CRC
mortality rate, and total mortality rate except CRC mor-
tality rate were collected from the literature. To account
for the competing risk, CRC mortality rate and. total
mortality rate except CRC mortality rate were treated
separately in the calculation of lifetime risk of CRC. The
lifetime risk of CRC was calculated by summing up
age-specific incidence of CRC until the age of 80 years.
Although the resulting method was not exactly the same
as the SEER technique, there was no major problem in
practical use.

The SEER data showed that the lifetime [‘lSk of CRC
per 100,000 residents in the United States was 6.31% for
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men and 5.94% for women.'” In Japan, the incidence of
CRC has increased more than 4 times during the past 20
years.! Our estimates of the lifetime risk for developing
early CRC from 40 to 79 years of age (5.27% for men
and 3.21% for women) were similar to the SEER‘esti-
mates, especially in men. Similar risk levels might reflect
the increasing Westernization of lifestyle in Japan or
might support that some of the early cancers do not grow
and do not become symptomatic or fatal. Our data
showed higher incidence rates in middle age and lower
incidence rates in advanced age as compared with the
SEER data. The SEER data may reflect mainly the inci-
dence of advanced CRCs. The differences in age-related
incidence rates between our results and the SEER data,
despite similar lifetime risks, might be associated with
the time interval required: for progression from early to
advanced CRCs. Verification of this assumption would
provide evidence that repeated colonoscopy at appropti-
ate intervals is useful for the detection of most CRCs at
an earlier stage, which can be cured by appropriate
intervention.

Our results showed that de novo cancers account for

approximately 22% of early CRCs. The estimation of our
resules is limited for the reasons described above. Esti-
mation of de novo cancer is very important for setting the

strategies to prevent and treat CRCs, and, simulta-

neously, it is a very difficult issue.

Our risk estimate was lower compared with that ob-
tained in a simulation study carried out in Taiwan
(30%).2* When analyzing early CRCs and small ad-
vanced CRCs =2 ¢m, 30% of these cancers were de novo.
This high prevalence of de novo cancer among small

advanced CRCs might be attributed to the difficulty in

identifying de novo cancer as early CRC because of
morphologic reasons or rapid growth. In this study, we
used chromoendoscopy or magnifying endoscopy tech-
nique when the existence of a lesion is suspected. Re-
peated colonoscopy at appropriate intervals or another
new technique, such as fluoroscopy or narrow-band im-
ages, might be needed to detect most de novo cancers in
the stage of early CRCs. ‘
The National Polyp Study?® conducted in the United
States proposed that follow-up examinations after
colonoscopic removal of newly diagnosed adenomas
should be done every 3 years. If only 1 or 2 small (<1
cm) tubular adenomas are detected, follow-up examina-
tions should be done every 5 years.2* These proposals are
evidence based as well as practical. However, the results
of our scudy suggest that de novo cancers account for
22% of early CRCs, even after resection of all adenoma-
_tous polyps. Available evidence suggests that the recom-
mended interval for colonoscopic examination in Japan
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should be shorter than chat in the United Srates. The
Japan Polyp Study, a large, multicenter, randomized,

- controlled study -organized by investigators at the Na-

tional Cancer Center that includes our hospital has been
initiated to determine the characteristics of CRC and the
most cost-effective surveillance intervals for colonoscopy
in Japan.?6 That will show another aspect of the magni-
tude of the risk and incidence proportion of de novo
cancer in Japan. Information on de novo cancer will
contribute to the determination of the appropriate inter-
val for colonoscopy and to establish the strategies for the
p_revehtion and treatment of CRCs.
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BEEESSH I —HIEsh, 204D ERTRASKECHE
BLTY3HBE% NEETHE] LPE@Db). BEEET
myc BEFDFET 5 8q 24 13 HCC @ 40% T 2~5 S D EB
Bxh, c-myc BETFEA L BEEFHEESREE LTS,
—7h, G & SHANOEST 2 I3 2 MR HEEREFY
4 27) vy Diid, 2~10f50BEFHEIE L 6~10 F0BRELFER
PHET HCC W BWTH 0% DHEE THE SN T W BY, i1 >
AY v, 4R UAREERF 1AGF-1) 0¥EY 7+ vicE T
2402 UREBEEARS-DYT L EEFHEIBLAD SN D,
—F, f-ATF=viz Wnt V7 FUEEREY, c-myc BETFRV
A7)y DiEFR EOBEE*FET2BFBETFTH 2, £
HHCCKBWT f-A 7= VBETFOERPREINL TS,

2. BRSNS Y FLICH T B At RIS IEEF 2 &
TRIZLD) »

BRI EF R EEMCRRLTEY, BEY 7 FVENL S
BEEL w2, B, EREROBETECEVT, KAEEKE
BABEEOMNILGEREFIZEIC TRWw, ZO—ABRELTERERE
HECELL TV BEE~T o BESHOW% (loss of heterozy-
gosity ; BAF, LOH) £ 3. LOH O3B IR aERAICr b
5%, B CEMBICB W CEELNE 20, FEREETDH 2 RE
BB 5 2 WILBERESH OB TRBEECRD ST L LR
b, KsEEc LOH £ROME 372w, .

—, BHERF&» o B HCC »RET 2 EHI T, LOH O

#M%1p, 6q, 8p, 13qDMWM D 2HENREWY., ELF

HHCCT1p, 4q, 6q, 8p ¥ ThD LOH OEELNE W,
1p®LOH iZ 2ecm U TFTOEH HCC T u A 7l L&

EREDOND, I OERMICZENELEET ps3 LARMERE T

2 p73 BEFHEET 25, HCCuBWT p73 BEFERIZEN
ThY, pTBEAEORBRILLAMKRL TSI E»57, pT73
DAHELIE HCC LBEENZ L WHBEEY H 5.

6q25-2T WEHET A~/ —A6-Y VB/A4 > A ) UERkEERE
F-UZEEOCLIT, M6P/IGF2R) X, TGF-8 2P iEHE 5
EHERAZRT @z 2E LY, HEMGICE. M6P/
IGF 2R OZEROAE /> 3 il o RS Tt 2 1Y, HCC
ORI BEEERIB R N U IR TLEN DS P TRR E NS,
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76 (834)

EinERIETF
p53

BEAFIL

TRF=>2Z2@
BEEE

#ITHCC T3, 1p, 4q, 6q, 8picim %, 13q, 16q, 17p
7 EW LOH DHEH % v, ' HCC DERBETCLOH » & 5 I
SHIAISEINT 2 2 L2 5, BBOBET (& QBIFRET)
WERBUIERRSERT I LEZ SN TS, 13q i iEMEHE
EFROPFELTEY, HEITHCCKBWILOHDA5h 3R
FTVUNCERICRERER 2D, ZOBEERESES Mk -
T3,

FEAMHELREF p53 D LOH 25 17p HRE X LT W39, p53 %
HHZ DNA BERIC IR 251 2 ¥ DNA 2BE 3 225, &
BEUARELBECR T RNV A% FET 3, p53 BETFOLER
FEEREBL BYE CIREE 2 <, BLASMLEDET, BEE
DERZHFCEROFEELBEL 822 05Y, BOFETIHL
ERCESET2LEZoN TV, 201, BHSEEFOLERE
LTid PTEN, CDKN2A (pl6™ )iz £33 %2,

—7, BMHFRETIE, Tuoe—8 —{EROREAFIICL 5
THRESMFIE NS, HLB®WZB 132 DNADOY by (C)D
—EREX FLERTE Y, & <12 CpG EAL(C & G A5 s L7
LA ORI 80%IE A F NALENT W B, — MBI 2 F bz 7 D
BHFET 2EEEMORBE2MEIT 5. A FVLICRESEL S
EHMREORBILHSIERB I ans 2, Z0O8FELT, @ AF 1L
& & D TR & LT W IBRET S, ZOETE D BEICR
B3, QBEEFHEL T2 BMEEGFRREEAF LD
PiEMEINE, RENEZSNE ®e). B, BMEEETF

PI™NEY A 7 ) MREMEFF— Y ALY A2 ) D OBEE

%%&%m%b,m@%%%&%w%méﬁémgﬁﬁéﬁ,E
WHCCBW I T ot~ —fHROEHEED A F LIz kY p 16
EOEOREBETLTWEY,

3. PRI—20EE

BE, BEFREELE L ULMIRR7 X —v Ak Dk
N, RALLOBFETTRE—vAh s QRIS BET 5
&, 70— F VL BB EET 5,

COEBEDTFHRIEL LT, 78—y AETEBORBERH
HEBOEELrB T s 3,

TRV ADETICIZ Fas Y &> F (LT, FasL)® TNF-«
7 ¥D death factor L k723, FI20E, EHAL T MG HR
T3 FasL HIIAKRE LD Fas & T 2 &, & A/ 9—¥ L
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VEGF
bFGF

N2 EOHEDBRERMERLEAT R -y AT REN S, —

i, HIHETFTHE Bel-2 77 2V —DR»T, THEN—Y R

HEF (Bcl-2, Bel-XL) 045 & (€K F (Bax, Bad, Bid % &)
DEFBHPHEE > TT7 R b —v AEBEED H 72 5 X 1558, HCC
KRBT Z7 R b=y Ao ELEEE L BETER L OBEIZ 2
EREBAE T wizy, p53 EHE L Fas ® Bax DEEE2 A LTT
R M=V 2A%2FEET S, HiRD X 51 HCC T3 p53 BIETFHEE
T2 17p CEHEEC LOH B 5h, S5KEET VIV T as
P2 Bax OFBRLEL KN AL VIV, FAM U VIERERERIHE
230K, pB3BHEWRIB7T RNV ADFEHEIZELCHE
EENTWS,

4. TOAST—EDFEML

HIBEMOREERE (5 0 A 7)12id T 0 A7 DNA HIiE L T
B (A, ZORS IMRAIBECEL 25, —F, LME
fa, SIS CIZT o7 DNA 2ERT 2BMETHET a2 5+
DEEIWCED, TuXT DNADOREWHEINTWwWSE, HCCKKB
WTH BU%DFETT 0 A T — YIEHDBHEITER S W TV B
{ESHE HCC 13 EB MR B RN 5 5,

5. BEEMEHE

& E B R F (vascular endothelial growth factor ; BLF,
VEGF) ®H 2 S F M iR R A7 (basic  fibroblast growth
factor ; BUF, bFGF) & i3, EHMEOFE kR BEELH

&% 5., KB HCC BAEMmE HCC M, Hovwixz DAl

DIBAHEBLTVEGF OBEMNE W I 9, MioME+R D
bFGF BENREE* T~ TRERVIBRBEO FELTIRTH L Z &,
#ITHCCBE TR bFCF BEREMTH S 2 LNREE AT
5, _

F /- EIEE T IEE S b~ VEGF % bFGF QIR »5#810
L, #cAEEEERFTHE rarRKAKR T4 2 1T,
TSP-1)% f-4A vy —7zu v OREMETLTWS, TSP-113
PS3EHER L > TZOFEBRIEHHINTE Y'Y, ps3 BETOE
Fick ) TSP-1 BEMSETL, Z0fE, MEHFERFOEMRD
MR < R BTTREME S Z 2 5B,
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BICREED
LOH

E-HF~1) ¥

> AGEHLE

b5 ATEHA

6. HERBLHEE

%16 Bfafko LOH 13, HCC 0fEEE, HLE, &8 & o
BENRED NS E, FLETHCC R BHREBEINS L
6, ZORBENGEREBCEE T 2B8ETFOFENTHREN
Tw3Y, Flz X, 16qFEET 2HREBEZETE-2 F~NY Vg .
BEFREEXAF MVEOBEMEBTETFTHY, 16qO LOH MATY
OE— 5 — 3RO A FIMERE R Leh KA ARREE T 2052
EBO—BEH-TNEY,

| I ROV REBETRE

1. HBV (2 3EEEEFOEL

HBV BRI Lo T b6 3N 2BERBEBEFELDOA A=A L
LT, @insertional mutagenesis, @ bt J > AiEHE{LEEEE, ®
in vitro recombination (genomic instability) 25%1F & h 2.,

1) insertional mutagenesis

HBV @Y AVAB#Sa— ¥ T 2 M EREROME TRELRE
ARSI REL I THAIA £ 13 H3(insertional mutagene-
sis), [@MEFFAMEMETIHIZIZLMlic HBV DNA D27 u—F 7248
HIABBBEEIN S, HBV DNA B85 / ADEFREBLETR
IR HBEELRE T DI AR 2 MIBE W, ZTh s H»EHELL
BNREBH6ENDEEZONTEY, Z0L>REEFOE
PEALEE I > AE (X e) EFFEN T B,

INETH, B LD HBV DNA O &AAEAL I random
ThdEHEZONTERY, EE, SHROEFOKRSH»S, inser-
tional mutagenesis IZ & 3 ¥ AEHLIZ TN TR W I L BRE
ENTWE™, L RTuX7RRKEET2E b Fax 7 —Eilf
HEEEFR(WTERT)BET O promoter FRIRA DI AIA A DT &
NTBHD, HAABEAL random TRWLEFEENRE N T W
5,

2) I AEMEHEE

T AEMELE W, ZOBETBEFEET S DNA DULOEE T
PEME LSz ETH B (L), HlziE, HBV O X EHIZE,
fUlgiE S 42 RNA R 2 5 —¥ 11, X c-myc, c-fos DE
GTFDEE%R b I v AZERLT 2%, 7, pi3BHEOKA
~NOBITEHEELCTERET 22 L%, Ehh A ¥ 3DEH
PRZTT R =Y AEEICEI Z &2, R EKBEO»TH S, &

B H{EEAE Vol 21 No.7 2006

- 333 —



HBV X BE

HCoV 27 %8

FEERER

8-OHdG

TeRE Y 7 N OEERENE{LY HCC THRE S LT 3 08%, X
EHIE Ras/MAP ¥+ —¥ A Ay —F2EHALT 3. —FH, X
BEFONSYAVr=vr vy A TRERIC HCC B HIET
28, 20X X BHORBRYEASTREA TS, &
MHCCW BT 2 X BEHDOKBIIFERER, BEIE 12 50%HE&T
H0P, BEBERC EOBEMSL TV a» DL TIRRIEES»
Tidzw,

3) in vitro recombination (genomic instability)

HBV DNA ®pre CHRE® 61 EM A (15 AB BEEF) 28+
DNA O B#F AL (recombination) 2 F & L, fLEEOTRE N
(genomic instability) % & 7z & T HJREMENHE 2 51 5.

2. HCV 24 2BEREFNE(L

HCV BHEEERZEF IRV DIL, BEEGFAOHEAIAS
BREHSNT, Z07®I12 HBV O X 3 % insertional mutagene-
sis X in vitro recombination 2/ L - HEFER LTI £o %
W, pLAaT7ERR, QM CAKREE c-myc Tue—y—%
EHLT 2, RAMEEEIL &R 3 p2IVe/IICPUSPHLy F o g —
y—EEERMOHET 5, Q@ BEETFTH S NF-»8 ® AP-1 O#EE
PRI E &, HGEEPHMRRE 2 BT 2%, R EOHREYDH
D, HCVIZ HBV L3358 L 72, H2WidiGRNEE CHREE
BcEESLTEY, SEROWRSHARENS.

3. HERIRNERIENZE L

HCV a7ET M5V AV =y 79 RO, %51k C
RSHRRSI TR CI8 : 1 FAMME B EML B, 20k
o, BHBRAEHMBECTTELSBOERRIEASEEI LY, £
DR, BEFEERMB IV T L2eHF2 6N TS, KB
L DNA BB E Y T H % 8-hydroxy-deoxyguanosine (8-
OHAG) 1Z, BT A NVAMFERBIIBWTZORKEAMSEHL Tn»
%3, '

BHOI(Z
HCC & Lo & Rk % B O SEB S I8 E S LT v B 25,

HCC iR BEFREERRIFEHE I Twizwv, HCC HiE
DERELT, FRIVANAOREFRE L 2B ERENRES LT
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VBRI EREFMILESLTH LY, ZOBELEED > B
HCCEZ2BE*REDEGTFEEODMROATHET LI LR
TAEETH B, HCC DRHRR, HOERROMH, £ FENE
BORFELR &, HCCER DU LBRICAKKDRZTF3 DK,
BETFREOHMBEIFESNS,
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