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Emerging ethnic differences in lung cancer therapy
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Although global ciinical trals for lung cancer can enable the development of new agents efficiently, whether the results of cinical trals
performed in one population can be fully extrapolated to another population remains questionable. A comparison of phase [ll tnals
for the same drug combinations aganst lung cancer in cifferent countries shows a great diversity in haematological toxicity. One
possbiereas.mformsdwmmybeMdﬂmmwmmmdﬁmmwmfwmuﬂod
cell production and maturation. In addition, polymorphisms in the promoter and coding regons of drug-metabolising enzymes (e.g,
CYP3A4 and UGTIAI) or in transporters (eg, ABCBI) may vary among different ethnic populations. For example, epdermal
Mwmw(ecm)m.bﬂws“nmeﬂecti\em.kmpabmﬂ\mnmmdmmmadmmw:ﬂm
paraliels the incidence of EGFR-activating mutations. Interstitial lung disease associated with the administration of gefitinb is also more
common among Japanese patients than among patients of ather ethnicities. Although research into these differences has just begun,
these studies supgest that possible pharmacogenomic and tumour genetic differences associated with indvidual responses to
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Lung cancer is the most common malignancy worldwide.
Approximately 1.2 million people are diagnosed with lung cancer
annually (accounting for 12.3% of all cancers); the second most
common is breast cancer (10.4%), followed by
colorectal cancer (9.4%). As lung cancer almost invariably has a
poor prognosis, it is the largest single cause of death from cancer
in the world, with a mortality of 1.1 million annually (Stewart and
Kleihues, 2003). Only 15% of lung cancer patients have a disease
that is confined to the lung and are candidates for surgical
resection; most patients with this disease have distant metastases
or pleural effusion at the time of their initial diagnosis. These
patients can be treated with systemic chmaﬂm-mhbe:t the
efficacy of currently available anticancer agents is and
patients with advanced diseases rarely live long.

As the nt of new anticancer agents and chemother-
apeutic regimens is both time and money consuming, clinical trials
need to be as efficient as possible. One effort in this direction has
been the adoption of global clinical trials for new agents that
involve trial centres on more than one continent; this strategy
enables adequate sample sizes to be obtained in a relatively short-
time period and eliminates the need for redundant clinical trials
with similar objectives conducted in different countries. However,
whether the results of clinical trials performed in one population
can be fully extrapolated to other populations remains question-
able because of potential differences in trial designs, study-specific
criteria, patient demographics, frequency of monitoring, and
population-related pharmacokinetics, pharmacodynamics and

anticancer agents should be carefully considered when conducting giobal clinical trals.
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pharmacogenomics. Recently, these genetic and physiologic
factors influencing cancer chemotherapy have been increasingly
examined and reported.

CLINICAL OBSERVATIONS OF TOXICITY DURING
CYTOTOXIC CHEMOTHERAPY

A comparison of phase 111 trials for the same drug combinations
against non-small cell lung cancer conducted in different countries
shows a great diversity in toxicity (Sekine et al, 2006). Among
trials studying the combination of carboplatin and paclitaxel, the
dose of carboplatin was fixed in all the trials, but the dose of
padlitaxel was 200mgm™ in Japanese and Buropean trials and
225mgm * in American trials. Grades 3-4 a was noted
in 88% of the patients in the ] trial, 15-51% of the patients
in the European trials, and 6 - 65% of the patients in the American
trials. Meanwhile, grades 3 -4 febrile neutropenia was encountered
in 16% of the patients in the Japanese trial, 0-9% of the patients in
the European trials, and 2-4% of the patients in the American
trials (Table 1). For combinations of cisplatin and docetaxel
(Table 1) and cisplatin and vinorelbine (Table 2), the incidences of
grades 3-4 neutropenia and febrile neutropenia were almost the
same between phase 11 trials performed in different areas, but the
doses of docetaxel and vinorelbine in the Japanese trials were
lower than those in the Eur and American trials. Thus,
neutropenia in patients receiving a combination of platinum and
antimicrotubule agents may be more severe in Japanese than in
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Europ and Americans. A higher frequency of grades 3-4
penia in Jap patients than in American patients was
associated with combinations of cisplatin and irinotecan (65 vs
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Table | Tomcity associated with a combination of platinum and taxane
Chemotherapy dose Grades J-4 toxicity (%)
Research group Platinum Taxane No. of patients NP FNP Reference
A combination of carboplatin and pacitaxel
Japan & (AUC) 200 (mgm™7) 145 88 I& Ohe et of (2007)
Greece 6 (AUC) 200 (mgm ™) 252 15 0 Kosmidis et al (2002)
EU 6 (AUC) 200 (mgm™%) 309 51 4 Rosell et ol (2002)
ECOG 6 (AUC) 225 (mgm™%) 50 63 4 Schiller et al (2002)
SWOG 6 (AUC) 225 (mgm™%) 206 57 2 Kelly et of (2001)
SWOG & (AUC) 235 (mgm™?) 182 - 3 Gandara et of (2004)
USA 6 (AUC) 225 (mgm~?) 190 85 — Belani et ol (2005)
USA & (AUC) 225 (mgm™?) 345 6 - Herbst et ol (2004)
Ac of dsplatin and d ]
Japan B0 (mgm™) 60 (mgm™?) 151 7 2 Ohe et o (2007)
ECOG 75 (mgm™) 75 (mgm™?) 289 69 I Schider et af (2002)
UsA 75 (mgm™?) 75 (mgm™%) 408 75 5 Fossella et ol (2003)
NP, neutropenia; FINP, febrile neutropenia.
Table 2 Toxicity associated with a combination of asplatin and vinorelbine
Chemotherapy dose (mgm ™) Grades 13-4 toxicity (%)
Research group Cisplatin Vinorelbine No. of patients NP FNP Reference
Japan 80 (day 1) 25 (days |, 6) 145 88 8 Ohe et ol (2007)
Greece 80 (day 8) 30 (cays |, B) 204 7 I Georgoulias et of (2005)
France 100 (day 1) 30 (weekly) 156 8 22 Pujol et al (2005)
EU 120 (day 1) 30 (weeldy) 206 79 4 Le Chevalier et al (1994)
SWOG 100 (day ) 25 (weekly) 202 76 [ Kally et ol (2001)
usa 100 (day 1) 25 (weekly) 404 79 5 Fossella et ol (2003)
NP, neutropenia: FINP, febrile neutropenia

32%, P<0.001) and cisplatin and etoposide (92 vs 66%, P<0.001)
for the treatment of extensive small-cell lung cancer (Lara ef al,
2007).

How can this ethnic difference in the severity of neutropenia be
explained? One possibility is that the physiological capacity of the
white blood cell production and maturation may vary among
different ethnic populations. An asymptomatic reduction in
neutrophils (benign neutropenia) is more commonly observed
in individuals of African descent than in Caucasians, and no data
on this ph are available for Asians (Hsich et al, 2007).
The mechanisms are unclear, but a lower bone marrow reserve, an
intrinsic marrow difference, an abnormal cytokine response, or
any combination of these factors have been suggested (Hsich et al,
2007). The lower neutrophil counts were associated with higher
levels of IL-8 and granulocyte colony-stimulating factor in African
volunteers. Thus, these cytokines are considered to c for
the relatively low neutrophil counts in this population (Mayr er al,
2007). A recent report showed that ethnicity-related low neutrophil
counts were associated with neutrophil elastase (ELA2)
polymorphisms (C-199A), but not with serum cytokine levels
(Grann et al, 2007).

ETHNIC DIFFERENCES IN DRUG METABOLISING
ENZYMES

An explanation for the ethnic differences in haematological
toxicity may be the varying activities of drug-metabolising
enzymes and transporters that are mainly associated with
polymorphisms in the promoter and coding regions of these
enzymes (Fujita and Sasaki, 2007). The haematological toxicity of
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docetaxel monotherapy was associated with the clearance of this
agent in Asian patients, a phenomenon that can be largel

explained by CYP3A4 activity (Yamamoto er al, 2000). A study
conducted in the Netherlands showed that docetaxel clearance was
associated with the homozygous C1236T polymorphism in the
ABCBI1 (p-glycoprotein) gene (ABCB1%8) but was not associated
with any CYP3A4 gene polymorphisms (Bosch et al, 2006). In
contrast, docetaxel pharmacokinetics were not associated with the
percent decrease in neutrophil counts nor with any poly-
morphisms in the CYP3A4 and ABCBI genes in American patients
(Lewis et al, 2007). Another example of ethnic differences in drug-
metabolising enzymes is the association between polymorphisms
in genes involved in irinotecan metabolism and irinotecan-
induced neutropenia. Among the patients who received irinotecan
with or without another anticancer agent, grade 4 neutropenia was
noted in 40-57% of the patients with UDP-glucuronosyltransfer-
ase (UGT) 1A1728 (a polymorphism in the promoter region of the
UGTIA1 gene) homozygosity, whereas neutropenia was only
observed in 15% or less of the patients with wild-type alleles. This
association was consistent in both Asian and Caucasian patients,
although the frequency of homozygosity was about 10% in
Caucasians and much lower in Asians. The UGTIAI%6 allele is
another polymorphism at exon 1 that is associated with defective
glucuronidating function and is found almost exclusively in Asian
individuals with a frequency as high as 20% (Fujita and Sasaki,
2007). UGT1A1#6 is significantly linked to polymorphisms of
UGTIA7 and UGTIA9, A haplotype including UGT1AI%6 and
UGT1A7%3, noted in as many as 15% of Japanese patients, and
UGTIAl#6 homozygosity, noted in 7% of Korean patients, were
significantly associated with decreased glucuronosyltransferase
activity for SN-38 and severe neutropenia (Han et al, 2006; Fujita

© 2008 Cancer Research UK



et al, 2007). In 177 Jap patients d with irinotecan-
including chemotherapy, a homozygous or double heterozygous
genotype for UGTIAI"6 and UGT1A1"28 (*6/%6, *28/*18 or *6/
*28) was significantly associated with severe neutropenia (Minami
et al, 2007). In addition, patients with a homozygous C3435T
polymorphism in the ABCBI gene are four-fold more likely to
develop grade 3 diarrhoea when treated with a combination of
cisplatin and irinotecan (Lara et al, 2007).

Data on associations between polymorphisms in genes coding
drug-metabolising enzymes and ic efficacy remain
scarce. A recent prospective study in 250 patients with metastatic
colorectal cancer showed a significantly higher response rate (67 vs
40%) and a nonsignificant survival ¢ (hazard ratio (HR):
0.81; 95% confidence interval (CI): 0.45-1.44) in patients
homozygous for UGT1A1*28, compared with those with wild-type
alleles; these outcomes were associated with a higher exposure to
SN-38 (Toffoli et al, 2006). In a study of 81 NSCLC patients, those
who were homozygous for UGTIAI*6 had a lower response rate
(0 vs 50%, P=0.038) and a poorer MST (7.6 vs 17.7 months,
P=0,017) as well as greater toxicities than the other patients (Han
et al, 2006). The most plausible explanation for the negative effects
of UGT1A1%6 on treatment outcome may be that the dose intensity
or cycle number might have been reduced in patients with
UGT1A1"6 because of polymorphism-associated toxicities (Fujita
and Sasaki, 2007).

These pharmacogenetic analyses have been rather preliminary.
Data on genotyping, pharmacokinetics, and pharmacodynamics
collected from a large number of patients with different ethnic
backgrounds are needed to demonstrate the cause of ethnic
differences in chemotherapy-associated toxicity.

EFFICACY OF EPIDERMAL GROWTH FACTOR
RECEPTOR TYROSINE KINASE INHIBITORS

Epidermal growth factor receptor (EGFR), a cell membrane
receptor with tyrosine kinase activity, is expressed in most patients
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A similar association between objective responses and ethnicity
was observed in studies on erlotinib monotherapy for previously
treated advanced NSCLC. In an American phase 1T trial of this
agent in 57 advanced NSCLC patients with disease progression or
relapse after platinum-based chemotherapy, the response rate was
12% and the MST was 8.4 months (Perez-Soler et al, 2004). In
contrast, the combined data of two Japanese phase II trials of
erlotinib in similar patient populations showed objective responses
in 30 of 106 (28%) patients and an MST of 13.8 months. Among the
Td:u. significantly higher proportions of females (50%) than
mi (17%) (P=0.0009) and of never smokers (51%) than
smokers (14%) were observed (P<0.0001) (Tamura er al, 2007). A
phase I trial of erlotinib or a placebo in 731 NSCLC patients
previously treated with one or two chemotherapy regimens showed
that the response rate in Asian patients was higher than that
in patients of other ethnicities (28 vs 10%, P=0.02) (Shepherd
et al, 2005).

These results of phases II and 11 trials consistently suggest that
EGFR tyrosine kinase inhibitors may be more effective in Asian
patients than in patients of other ethnicities.

In April 2004, the activating mutations of the EGFR gene were
identified in NSCLC specimens, and cancers with these mutations
were reported to be highly sensitive to gefitinib. The populations
with higher responses to gefitinib (females, non-smokers and
patients with an adenocarcinoma histology) also have higher
incidences of EGFR mutations (Kosaka ef al, 2004; Pao et al, 2004;
Shigematsu et al, 2005). The incidence of EGFR mutations in
surgically resected tissue samples is summarised in Table 3
(Kosaka ef al, 2004; Pao ef al, 2004; Marchetti et al, 2005; Qin et al,
2005; Shigematsu et al, 2005; Soung et al, 2005; Tokumo ef al, 2005;
Yang et al, 2005; Sasaki et al, 2006). The incidence varies from one
report to another, but EGFR mutations tend to be more common
among patients with an adenocarci histology and g
non-smokers. Among Asian patients, the average incidences of
EGFR mutations were 31% overall, 47% among patients with
adenocarcinoma, and 56% g kers; g other
ethnic populations, however, the average incidences were 7-8%

with NSCLC and plays a role in cellular proliferation, inhibition of
apoptosis, angiogenesis, metastatic potential, and chemoresis-
tance. Small-molecule inhibitors of EGFR, such as gefitinib and
erlotinib, have shown antitumor activity and have alleviated
symptoms in NSCLC patients who were previously treated with
standard chemotherapy. Two randomized phase II studies, IDEAL
(Iressa Dose Evaluation in Advanced Lung Cancer)-1 (involving
210 patients and conducted in Europe, Australia, South Africa, and
Japan) and IDEAL-2 (involving 216 patients and conducted in the
USA), have evaluated the efficacy of gefitinib at a dose of either
250 mg daily or 500 mg daily in patients with advanced NSCLC in
whom earlier platinum-based chemotherapy had failed. No
difference in the response rates between the doses was noted,
but an increased response rate was recorded for never smokers,
women, and those with an adenocarcinoma histology, compared
with patients who did not have these characteristics. In addition,
the response rate was 28% in Japanese patients but only 9-12% in
patients of other ethnicities (Fukuoka et al, 2003; Kris et al, 2003).
A randomized phase I1I trial, ISEL (Iressa Survival Evaluation in
Lung Cancer), of gefitinib vs a placebo in 1692 NSCLC patients
who had been previously treated with one or two chemo-
therapeutic regimens failed to show any survival benefit of
gefitinib; in the overall population, the median survival times
(MSTs) in the gefitinib and placebo arms were 5.6 and 5.1 months,
respectively (HR: 0.89; 95% Cl: 0.78-1.03). A subgroup analysis,
however, showed that the MST was longer in Asian patients
receiving gefitinib than in those receiving the placebo (MST: 9.5 vs
5.5 months; HR: 0.66; 95% CI: 0.48 -0.91). Similar results were seen
for never smokers: patients receiving gefitinib survived longer than
those receiving the placebo (MST: 8.9 vs 6.1 months; HR: 0.67, 95%
Cl: 0.49-0.91) (Thatcher et al, 2005).
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all, 13-15% among patients with adenocarcinoma, and
34-35% among non-smokers (Table 3). Thus, the percentage of
responders to gefitinib or erlotinib almost paralleled the percen-
tage of patients with EGFR mutations.

The mechanism responsible for the high frequency of EGFR
mutations in Asian patients is a subject of great interest, and
polymorphisms in the regulatory sequence of the EGFR gene have
been vigorously investigated. The CA simple sequence repeat |
(CA-SSR1), a highly ic locus containing 14-21 CA
dinucleotide repeats, is located at the 5' end of intron 1 of the
EGFR gene. Studies of CA-SSR1 repeat length and EGFR
expression in breast cancer tissues have shown a constant decline
in EGFR expression with increasing repeat length (Buerger ef al,
2000, 2004). In addition, a shorter repeat length was associated
with an elevated risk of lung cancer (Zhang er al, 2007) and poor
survival in NSCLC patients (Dubey et al, 2006). The CA-SSRI
repeat length distribution varies according to ethnicity, with
Asians tending to have longer repeats than Americans (Liu ef al,
2003). Two single-nucleotide polymorphisms in the promoter
region of the EGFR gene (—219G/T and —191C/A) were also
associated with promoter activity and EGFR expression (Liu ef al,
2005), and their polymorphic types (associated with low EGFR
expression) were more common among Asians than among other
ethnicities (Nomura et al, 2007). These observations suggest that
many Asians have polymorphic types that lead to a decreased
intrinsic production of EGFR protein. If a certain critical level of
EGER is required to drive the cell toward a malignant phenotype,
another mechanism including activating mutations of EGFR and/
or the autonomous activation of downstream signalling may be
required for the development of lung cancer among Asians
(Nomura et al, 2007).
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Table 3 Incidence of EGFR mutations in surgically resected specimens
All cases Adenocarcinoma Non-smokers
Total Mutation Total Mutation Total Mutation
Author Country N N (%) N N (%) N N (%)
Westem oreas
Shigematsu USA 80 11 (14) - I @5) 26 707
Pao Usa 96 (AEAN)] n 11 (15) 15 7047
Yang Usa 219 26 (12) 164 25 (15) M 12 (35)
Marchetii Ialy Be0 39 (5) Er] 39 (10) o3 23 (22)
Subtotal 1255 87 (M) 655 86 (13) 75 26 (35)
Asion areas
Shigematsy Japan 163 71 @0 154 67 (44) 78 47 (60)
Kosaka Japan vy 111 (40) 24 110 (49) Hna 76 (68)
Tokurna Japan 120 38 (32) B 37 (45) 36 25 (69)
Sasaki Japan 95 35 (37) 71 32 (45) % 25 (69)
Shigematsy Taiwan 53 32 (34) 55 31 (58) 55 17 (49)
Qin China 41 10 (24) 17 7 (41) 21 6 (29)
Soung Korea 153 30 (20) &9 26 (38) 54 25 (46)
Shigeratsu Others 361 107 (30) 214 102 (48) 135 76 (56)
Subtotal 1403 434 (31) BA& 412 (47) 415 231 (56)
Other areas
Shigematsu Australia 83 6@ 36 5(14) 7 457
Shigematsuy Others 158 13 (8) 75 12 (I8) 31 929
Subtotal 241 19 (8) i 17 (15) 38 13 (34)
Toatl 2899 540 (19) 1652 515 31) 528 270 (51)

“including only patients with adenocarcinoma histology.

INTERSTITIAL LUNG DISEASE ASSOCIATED WITH
GEFITINIB AND ERLOTINIB

The frequencies of grades 3-4 common toxicities after the
administration of gefitinib, including diarrhoea, skin rash, and
elevated liver transaminase levels, have been similar among study
populations, but the incidence of severe interstitial lung disease
(ILD) associated with the administration of gefitinib differs
between patients in Japan and those in other countries. In the
IDEAL studies, two Japanese patients developed grades 3-4 ILD
(2%), whereas no patients outside of Japan experienced ILD
(Fukuoka et al, 2003; Kris er al, 2003). A retrospective study of
1976 consecutive patients treated with gefitinib at 84 institutions
showed that the incidence of ILD was 3.5% and the mortality rate
was 1.6%. Several risk factors for the development of gefitinib-
induced ILD were identified in the Japanese population: a history
of pulmonary fibrosis, a history of smoking, a poor performance
status, and a male sex (Ando et al, 2006). A similar incidence of
ILD (4.6%) was also noted in association with erlotinib
chemotherapy in Japanese phase 11 trials (Tamura et al, 2007).
The association between ILD and anticancer treatment is a
major topic in Japan because (1) the diagnosis of ILD can
be difficalt and a consensus among physicians is sometimes
not reached, (2) the risk factors for ILD have not been fully
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CONCLUSION

The findings discussed here suggest that considerable variations in
the toxicity and efficacy of anticancer agents may exist among
patients of different ethnicities. Although research into these
differences has just begun, these studies suggest that possible
pharmacogenomic and tumour genetic differences associated with
individual responses to anticancer agents should be carefully
considered when conducting global clinical trials.

ACKNOWLEDGEMENTS

We thank Mika Nagai for her invaluable assistance in the
preparation of this manuscript.

Belani CP, Lee ]S, Socinski MA, Robert F, Waterhouse D, Rowland K,
Ansari R. l..llenlnum R, Natale RB (2005) Randomized phase 111 trial

ide to carboplatin.paclitaxel in advanced or

metastatic non-small cell lung cancer. Ann Oncol 16: 1069 - 1075

© 2008 Cancer Research LUK



Bosch TM, Huitemna AD, Doodeman VD, Jansen R, Wilteveen E, Smit WM,
]mﬂ,mﬂapum.&mundjunm.sdwﬂmsm
(2006) Ph of CYP3A and ABCBI1 in relation
mwwmdwmmmmm
57865793

H.Mhﬂl?.&hmwnmﬂ.ﬁimkm&
R, Boecker W, Brandt B (2000) Length and loss YE

Emerging ethnic differences in lung cancer therapy
| Sekine ot o

Kosaka T, Yatsbe ¥, Endoh H. K\mmﬂ H, Takahashi T, Mitsudomi
of the

an intron 1 ntq&i.umulw, eti

polymorphic sequence
duuﬂuundepiﬂ:d&dpmhhﬂnrmmmwnﬂ
60; 854 - 857
Buerger H, Packeisen |, Boecker A, Tidow N, Kersting C, Bielawsld K, lsola
],YMY.HMK.MHW.MB(M]MCM;‘&&-CA
dinucleotide repeat in the egfr gene with the frequency of
of this sequence - first results of an inter-ethnic breast
cancer . J Pathol 203: 545 -550
58S P, Levy DE, Miller JA, Keller M, Schiller JH, Johnson
DH, Kolesar M (2006) EGFR dinucleotide repest polymorphism as a
prognostic indicator in non-small cell lung cancer. ] Thorac Oncol 1:
406 -412
Fossells F, Pereira JR, von Pawel ], Pluzanska A, Gorbounova V, Kaukel E,
mmn“.mhsw&m?.uﬂmﬁ.ulﬂa
(MI}"‘ ized, multinati phulllsfndrofdmnlylm
binations versus for
mn-lmdl-ncﬂlm;mlh'ru !ﬁmdypmp J Clin Oncol 212
3016 -3024
Fujita K, Ando Y, Nagashima F, Yamamoto W, Eodo H, Araki X, Kod

Kosmidis P, N, Nicolaides C, Kalophonos C, Samantas E,
Boukovinas ], Fountzilas G, Skarios D, E poulos T, Tsavdaridis D,
:,' P, Bacoyiannis C, Dimopoulos M (2002) Paclitaxel plus

boplatin versus plus paclitaxel in advanced non-small-

u!llnu;nmra 11 randomized trial. ] Clin Oncol 20: 3578 - 3585

Kris MG, Natale RB, Herbst RS, Lynch Jr TJ, Prager D, Belani CP, Schiller
JH, Kelly K, Spiridonidis H, Sandler A, Albain KS, Cella D, Wolf MK,
Averbuch SD, Ochs JJ, Kay AC (2003) Efficacy of gefitinib, an inhibitor of
the epidermal growth factor receptor tyrosine kinase, in symptomatic
patients with non-small cell lung cancer: a randomized trial. JAMA 290:
2149-2158

Lara P, Redman M, Lenz H, Gordon M, Shibata T, Fukuda H, Tamura T,
s-ﬂnﬂ.umkn.sndmn(mmaqm(anw (VP16)

to cisfirinot (CPT11) in extensive-stage small cell lung

E-SCLC): pharmacogenomic (PG) and comparative toxicity

of JCOG 9511 and SWOG 0124. ] Clin Oncol 25(Suppl): 390s
(ahstract 7524)

Le Chevalier T, Brisgand D, Douillard 1Y, Pujol JL, Alberola V, Monnier A,
Riviere A, Lianes P, Chomy P, Cigolari 5, Gottfried M, Rufile P, Panizo A,
G d MH, Ravaioli A, B | M, Besson F, Martinez A, Berthaud P,
TwnT{Im)mmdlmdromeddwhﬂam

and versus lbine slone in advanced

T
cancer (

LWT.MWM.MY(W)MWFJUGTM?
and UGTIA9 polymorphisms to UGT1A1%6 is associated with reduced
activity for SN-38 in Jupanese patients with cancer. Cancer Chemother
Pharmacol 60: 515-522

Fnjﬂa&ﬁcﬂ&!!{zﬂﬂ?l:“‘ g ics in drug

drugs for p "“'cﬂ!wr.hmo-

mmanmgmwnm -562

Fukuoka M, Yano 5, Giaccone G, Tamura T, Nakagawa K, Douillard JY,
W?.meﬂml.xmh&mn.wkﬂuﬂt
Nods K, Takats I, Smit E, Averbuch S, Maclend A, Fi A,
Dong RP, Baselga | (2003) Hulﬂlndimﬂml rmdumind phase II
trial of gefitinib for previously treated patients with advanced non-small-
cell lung cancer (The IDEAL 1 Trial) |corrected]. | Clin Oncol 21:
2237 -2246

Gandara DR, Ohe Y, Kubota K, Nishiwaki Y, Ariyoshi Y, Saijo N,
Williamson S, Lara PN, Cmuiq l. Fukuoka M (2004) IlpquWDG

Iysis of S ke faad i stage Do

m;ﬂcdhm;mm(m}lmnddprmspﬂvcmpdnnuf

Az‘vmm-h.mumnam

P T

mmﬂdhqmmﬂ:d-ﬂwnmnlﬂ:mumﬂ
including 612 patients. J Clin Oncol 12: 360-367

Lewis LD, Miller AA, Rosner GL, Dowell JE, Valdivieso M, Relling MV,
Egorin MJ, Bics RR, Hollis DR, Levine EG, Otterson GA, Millard F, Ratain
M] (2007) A I of the jcs and pharmaco-
dynamics of d |t ican and C; jan cancer
patients: CALGB 9871, Clin Cancer Res 13: 3302-3311

LIuW.lmwmﬂF.UuuP.DuS.Cooklr!H.htdnHl(M}
Interethnic difference in the allelic distrib
growth factor receptor intron 1 polymorphism. cun Cancer Res %
1009 -1012

Liu W, Mﬁ.wumwmmmmnxrm.hmm
(2005) A f phism in a Spl recognition site of
lhcepd.dumllpumh&cwt(mpm:pepmlu Cancer Res 65
46-53

Marcheti A, Martella C, Felicioni L, Barassi F, Salvatore 5, Chella A,

PP, larussi T, Mucilli E, Mezzetti A, Cuccurullo F, Sacco R,

Buttitta F (2005) EGFR mutations in non-small-cell lung cancer: analysis
ut:lfp‘;ud:xufamuﬂdndo?mmnf npidmdmdm:

¥
African-A

Gmrgnuﬂ- h.\,TdAﬁHx."' A, Mixalopoulou P,
! F.Tonth.Srligonl.SnmruN,
Pnlym-a.&nr!mh.lnhohrils." G A

hmmﬁnG.MddiDﬂﬂﬂS]Vthplnld@hﬂnmu
i plus gemcitabine in ad d non-small-cell lung cancer: a

mmmm;moﬂdmmwm

Grann V, MN.de.HmﬂIWQM&WdK

Bldldul{."'n."' ], Herst Du(‘dmlﬁllmk

A fri. Caribb

phrmcnh#lrutmmL]&nOmulﬂclS? -B65
mpmwmm«m.nmq Kliegel T, Jilma B (2007) Ethnic
differences in plasma levels of interleukin-8 (IL-8) and granulocyte
colony stimulating factor (G-CSF). Transl Res 14%: 10-14
Minami H, Sai K, Sacki M, Saito Y, Ozawa S, Suzuki K, Kaniwa N, Sawada |,
T.YWMSM&YMY.MWH.KML
Yoshida T, Ohtsu A, Saijo N (2007) Irino P kinetics/
ics and UGT1A genetic p hi in J

{ European,
hmm;cmowmswplh 343 (abstract 6587)
Han JY, Lim HS, Shin ES, Yoo YK, Park YH, Lee JE, Jang IJ, Lee DH, Lee |S
m}&mprd:mth!mdﬂthGﬂApolymorpMm predictive for
kineti with non-small-cell
hngmhnld!lilhiﬂmuﬂdlphdu J Clin Oncol 24
2237 -2244
Herbst RS, Gisccone G, Schiller JH, Natale RB, Miller V, Manegold C,
Rosell R, Olff I, Recves JA, Wolf MK, Krebs AD,
Ochs ]S, Grous ], Fandi A, Johnson DH (2004)
in combination with paclitaxel and carboplatin in advanced
non-small-cell lung cancer: a phase I1I trial - INTACT 2. Clin Oncol 22:
785-794
Hsich MM, Everhart JE, Byrd-Holt DD, Tisdale JF, Rodgers GP (2007)
Prevalence of neulropenia in the US p ion: age, sex, smoking status,
and ethnic differences, Ann Intern Med 146: 486-492
Kelly K, Crowley I, Bunn Jr PA, Presant CA, Grevstad PK, Moinpour CM,
Ramsey SD, Wozniak AJ, Weiss GR, Moore DF, Israel VK, Livingston RB,
Gnndu-a Dk (2001) Il.:ndnndxad phase IIT trial of paclitaxel plus
tin versus ine plus cisplatin in the treatment of patients
\di.hndnmcdmmli—cdl lung cancer: & Southwest Oncology Group
trial, | Clin Oncol 19; 3210-3218

g
£

© 2008 Cancer Research LK

dﬂufUGTlM'Glnd*z&megcmsmmmm -504

Nomura M, Shigematsu H, Li L, Suzuki M, Takahashi T, Estess P, Siegelman
M, Feng Z, Kato H, Marchetti A, Shay JW, Spitz MR, Wistuba II, Minna
JD, Gazdar AF (2007) P mutations, and amplification of
the EGFR gene in non-small cell lung cancers. PLoS Med 4: €125

Ohe Y, Ohashi Y, Kubota K, Tamura T, Nakagawa K, Negoro S, Nishiwaki
Y. Saljo N, Ariyoshi Y, Fukuoka M (2007) Randomized phase Il study of
:kphthyluh-hwlecnvmmmbophdnphspuﬂuxd.dq!ﬂhphu
gemcitabine, and plus vin non-small-
dlhn;mwmmwﬂSMhlmdmmdm
317-323

Pao W, Miller V, Zakowski M, Doherty |, Politi K, Sarkaria 1, Singh 8,
Heelan R, Rusch V, Fuhmhuuﬂ-ﬂ.xnyhb.wﬁnml.(rbhl.
Varmus H (2004) EGF plor gene are in lung
cancers from ‘never smokers’ and are associated with sensitivity
uftumnnmgmﬂnbméuluiﬁb.wmﬂams&m 101:
13306~ 13311

Perez-Soler R, Chachoua A, H d LA, Rowinsky EK, H M,
Klrp D, Rigas ], Clark GM, Santabarbara P, Bonomi P (2004)

of tumor and survival with erlotinib in patients

wi'l.h non-small-cell lun;nmzr J Clin Oncol 22: 3238 - 3247

Bitish Journal of Cancer (2008), 1-6

w



Emerging ethnic differences in lung cancer therapy
| Sekine et ol

o

Pujol JL, Breton JL, Gervais R, Rebattu P, Depierre A, Morere JF, Milleron
B, Debieuvre D, Castera D, Souquet P], Moro-Sibilot D, Lemarie E,
Kessler R, Janicot H, Braun D, Spaeth D, Quantin X, Clary C (2005)
Gemcitabine-docetaxel versus cisplatin-vinorelbine in ad i or
metastatic non-small-cell lung cancer: a phase 111 study addressing the
case for cisplatin. Ann Oncol 16: 602-610

Qin BM, Chen X, Zhu |D, Pei DQ (2005) Identification of EGFR kinase
domain mutations among lung cancer patients in China: implication for
targeted cancer therapy. Cell Res 15: 212-217

Rosell R, Gatzemeier U, Betticher DC, Keppler U, Macha HN, Pirker R,
Berthet P, Breau JL, Lianes P, Nicholson M, Ardizzoni A, Chemaissani A,
Bogaerts ], Gallant G (2002) Phase III ised trial o il
paclitaxel/carboplatin with plchhxd.n‘d.lylnl.n in patients with advanced
non-small-cell lung a coop multinational trial. Ann Oncol
13: 15391549

Sasaki H, Shimizu S, Endo K, Takada M, Kawshara M, Tanaka H,
Matsumura A, luchi K, Haneda H, Suzuki E, Kobayashi Y, Yano M, Fujii
Y (2006) EGFR and erbB2 mutation status in Japanese lung cancer
patients, Int | Cancer 118: 180~ 184

Schiller JH, Harrington D, Belani CP, Langer C, Sandler A, Krook J, Zhu |,
Johnson DH (2002) Comparison of four chemotherapy regimens for
advanced non-small-cell lung cancer. N Engl ] Med 346: 92-98

Sekine I, Nokihara H, Yamamoto N, Kunitoh H, Ohe Y, Saijo N, Tamura T
(m}ﬁomm.mty‘mommchbdﬂdopmmbr
global ion in clinical trials of non-small cell lung cancer.
Lung Cancer 53: 157-164

Shepherd FA, Rodrigues Pereira J, Ciuleanu T, Tan EH, Himsh V,
Thongprasert S, Campos D, Maoleekoonpiroj S, Smylie M, Martins R,
van Kooten M, Dediu M, Findlay B, Tu D, Johnston D, Bezjak A, Clark G,
Santabarbara P, Seymour L (2005) Erlotinib in previously treated non-
small-cell lung cancer. N Engl | Med 353: 123-132

Shigematsu H, Lin L, Takahashi T, Nomura M, Suzuki M, Wistuba 1, Fong
KM, Lee H, Toyooka S, Shimizu N, Fujisawa T, Feng Z, Roth JA, Hm I.
Minna JD, Gazdar AF (2005) Clinical and biological f

Stewart B, Kleihues P (2003) The global burden of cancer. In World Cancer
Report. International Agency for Research on Cancer, Stewart B, Kleihues P
(eds), pp 11-19. 1ARC Press: Lyon

Tamura T, Nishiwaki ¥, W be K, Nal K, Matsui K, Takahashi T,
Segawa Y, Ichinose Y, Fukuoka M, S.l}u N (?.00‘!) Eu]mlmn of
efficacy and safety of erlotinib as y for
with advanced non-small cell lung cancer (NSCLC); imqnud
analysis of two Japanese phase II studies. | Thorac Oncol 2(Suppl):
5742

Thatcher N, Chang A, Parikh P, Rodrigues Pereira ], Ciuleanu T, von Pawel
I, Thongprasert S, Tan EH, Pemberton K, Archer V, Carroll K (2005)
Gefitinib plus best supportive care in previously treated pati with
refractory advanced non-small-cell lung cancer: results from a rando-
mised, placebo-controlled, multicentre study (Iressa Survival Evaluation
in Lung Cancer). Lancet 366: 1527 - 1537

Toffoli G, Cecchin E, Corona G, Russo A, Buonadonna A, I'Andrea M,
Pasetto LM, Pessa 5, Errante D, De Pangher V, Giusto M, Medici M,
Gaion F, Sandri P, Galligioni E, Bonura §, Boccalon M, Bisson P, Frustaci
§ (2006) The role of UGT1A1*28 polmm'philm in the phlrm.l-:ody
namics and phar ! ics of iri 1 in pati
colorectal cancer. | Clin Oncol 24: 3061 - !068

Tokumo M, Toyooka S, Kiura K, Shigematsu H, Tomii K, Aoe M,
Ichimura K, Tsuda T, Yano M, Tsukuda K, Tabata M, Ueoka H,
Tmlmnw M. Dlle H, Gazdar AF, Shimiru N (2005) The relationship

h factor receptor mutations and clinico-

all cell lung cancers. Clin Cancer Res 11:

I hal v‘ [ A hl -
1167-1173

Yamamoto N, Tamura T, Kamiya Y, Sekine I, Kunitoh H, Saijo N (2000)
Correlation between docetaxel clearance and estimated cytochrome P450
activity by urinary metabolite of exogenous cortisol. J Clin Oncol 18:
2301 -2308

Yang SH, Mechanic LE, Yang P, Landi MT, Bowman ED, Wampfler |,
Meerzaman D, Hong KM, Mann F, Dracheva T, Fukuoka |, Travis W,
C NE, Harris CC, Jen ] (2005) Mutations in the ine kinase

with epidermal growth factor receplor gene
] Natl ‘Cancer Inst 97: 339-346

Soung YH, Lee JW, Kim SY, Seo SH, Park WS, Nam SW, Song SY, Han [H,
Park CK, Lee JY, Yoo NJ, Lee SH (2005) Mutational analysis of EGFR and
K-RAS genes in lung adenocarcinomas. Virchows Arch 446: 483 - 488

in lung cancers.

Briish joumal of Cancer (2008), | -6

domain of the epidermal growth factor receptor in non-small cell lung
cancer, Clin Cancer Res 11: 2106 -2110

Zhang W, Welssfeld JL, Romkes M, Land SR, Grandis JR, Siegfried |M
(2007) Association of the EGFR intron 1 CA repeat length with lung
cancer risk. Mol Carcinog 46; 372-380

© 2008 Cancer Research UK



R IR

—-EERY— MLEY BmFHZROT—

Exploratory Research of New Bioactive Resources

BfE : _EA AW

Supervisor ;: Daisuke Uemura

Z)—I4L 2 —HAR



ESE EEAESFOLZHEEOBBIZMITIZ, I HIV
VIARTAZ A . FHREMERLZDOFER

mrE—", #asEr"
1 BE®HIC

CHhETELPINFITORELPLICEDFEIERL, BMIEATE/Z, DNAIZLS
THIKE O & ERAHER - S h, RNA CEE S REFINFEIBERENLTHBO S
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AIEN—BOI R RIZOVTRAETHE2 600, FLEILRENLTEREZVE L
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H1 HEBEFESIANTIRT A 7ACLSEGEROER
HIREFECIRHEICERTEATIOHLT, YIANY 22T 42 ATIRY 2110
RelD7L—v—0REEXHNTIZ LT LA RBRLRIFT 5,

D ™
.

2 RREBEEOEREENDFICLIEFSHFOSEMN L HEEDIRR

FK506 ##% » 752 ® (FKBP) ®LA b ¥ F7+F 57—+ (HDAC) |z4EBEMW/NGF Dl
WD TFREPOCEREIDFIANT AT A7 AORIBIE LTLIELIEMY BiFbh 3, 2he
1, FKBP i3 FK506 & rapamycin, HDAC Ik trichostatin A & trapoxin B O#§& ¥ » 252 {TH
A%, TOMEOBRIIFEFRLCMOBhRBIELE"™, zhonriavycisqss
AOEDPIE LT EiFon s BHEHE L TA72V, FKBP DEIIZIcb270, &
ETHRDLVI v 27 ¥y YT TE4 DBRELZENCHO A TAZ LIZEETHL L TR
ENb, LIHHFKBP IE, FK506 LEATHLEAN Y =2 —) Y OFERLHEL, rapamycin
L#EETSH L TOR (Target of rapamycin) DEREL BT 2. FIL Y v 2 REeEMHET LD
DREZLEHOFEICL > TIRLHT FKBP DEJNIOBEORRIE>2E i B, — AT
trapoxin B OFFEMELFH L THDACL 2 M FL LTRABLALCEN by I AN 2 2574
ZADEFHELOVAZEYHITHS”, HDAC i3 10 MBMARBA D 7 4 VA ANEEL,
TOMEEIL, EAPLANCOBAL LER Y 22 ROEEODoTWAEI LD bIERITE 2 &
7 RMI 2 AAS {, HDAC DREMIISPEL TRELZVWY —VERoTVEY, LI 5
T, trichostatin A (TSA) IXEEALDT A VS LM EET 2014 LT, trapoxin B id
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BEW HURTTFOSHEORRICMIFArIANI AT 4 2R TARHREL FOEH

A ﬁm -

FKE06 Tapamycin trapon § trichostatn A

TSA trapoxin B

| |

P o D:s.;m
m T

1
ANL=a-) L EE TORM m Lo x=

M2 FIANTIRTATACEEE N7 ROMRED 2L
A : FK 506, rapamycin, trapoxin B 3 X UF trichostatin A Db HEiE,
B:FK506 &8 % »2i7 K (FKBP) (i, FK506 A& L/FEL rapamycin '8 & LR ETHERLS
D7 EEER N T 5,
CIEAPYFTLF I~ (HDAC) % EMEMICHHE T A trichostatin A (TSA) % LE L 7-fife, B
L U'HDACG #HE T & V> trapoxin B £ L -0 # 6N ATEF LY X 2R
(BE) #HBTEILT, a-F2—7) U HHDAC6DEKTHL Z LARRINR,

HDAC6 2FHETE 2\, COEZFIAL T, HDAC6DERE LT a—F2—7Y) ¥ PRAEN
72 (@2) 9, BEMOBRILIZLD LT oML L EROEL RED, HBMAHT TR L 224
ATHE. ZOLI I, GHROBVRBOMLEMERBLAT I AN T AT 1 7 A, Rt
BE2OFENEA LI VERSTFICHLTIREICENTH S, LTI, 2ERSTTFOPRTY
BROEALPEHED—2THE ) H Y —AICEELH-> THRT 5.

2.1 URV—LERNE T IEEEENGT

DNA 2 5#EFE S /s mRNA % % /37 RICBRT 28812, £20oREAMILORLH%
METF—<DVLOTHD, 1KY —LRMERT, MERT, #EEFLV45 /7KL
tRNA L ABHRICM 2 L TERL, ERCRIARTF FHERtMBT 5, VRV —41EZ
SOEXRLZWEHER, KFT21=y bEAFTaZy 260D, ERGRVTRLEKREY F
Y —=)RNA (rRNA) &8+ D% /37 B b5, RNAMBRERZFOI L6 ) KA
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~TF FRBREG

:

anisomycin cycloheximide
puromycin pederin
3 RURTFEBEOTA 7L

NHRKY—LDKGET2=Zy b, MT=7 MZIZRNAVRET2=204 1 P AHEET S, k7
I PEPHA FMIHEEGLAEATFILIRNADATFFE AT A FIZ#E L7 3/ 7L tRNA
NEBTAIELTARTF FHEZITH . O RIEI anisomycin % puromyein % & 0 fifit 8747 # 4 80 E
ERICLoTHFE NS, *7F FEBRIEICSHWVT, XOT 3/ 7TV tRNA 221 Ah, EEEo
tRNA Z T 5 7252 (RNA & mRNA DEBAEZ 5, ORI cycloheximide, 7% & TS onnamide
A-theopederin B O3i#{ETH % pederin I L - THESE LS,

LELTHEHSRTVAERY 722y bARTF FHEL TV, A 72=9 b iz mRNA D
IFYERNADT Y FIA VY LOIEHLRBBEMA+ 5. WY 722y b ESZD0 tRNA #
SEMLEE T 50 AVA PIET I/ T VIRNA LA L, PHA MIEATF Y0 t(RNA L
EL, EYA MOEMERNA D EH T2 (K3). EF, KEME Deinococcus radiodurans £
& UF Thermus thermophilus, &l Haloarcula marismortui @) K — A0 X #5045 515 %
Frics ), RFLALVTOBRBROBRIELL LG, VEY—A%ENET2HEDRD
FERBORBEIEATLSY,

RV =L ERN LT ARARBHROEBERANFTFRE PO SBMON TS, i
EAEAW D ') K — 4L streptomycin, erythromycin, tetracyclin 72 & OHLEA & L T4 2
EARRESND L) 12, SIRENL LT Z20EREMNLE(BRIATVAY, Z T
EWD)E ) =L KF T2y FEHEETHEWL 2D DA W I TN T B, 0B, WBE
WHRD Y F Y — LA OLEHERT IR T L AV TRBESh TR VA, HEROMSNEET
% el H marismortui 0') £V — 4 & O®EESERTS S, EABROBKTFbh Ty
B

BB B Streptomyces alboniger A B4 % puromyein (B4) 73/ X2 L 4% F&if&E
MR CEWMRIBIEE ) K Y —ADNRTF FEELHET 5. ELEORER, S, AFA
EER, FIARTFFRCMDAZR, RERER)RTSF FROEEL L b2 TRTFF
REEFT S I LATRMIN TV 24, H marismortui ®') Y —LKH72=y } & puro-
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F8R EARFTFOSTHEOEBIEIAriaNyz374 7 A FREHER L TOEA

r—
NH OH s ] NH Hm“’dﬂ
HN 0
HN.,
Nk, W
o F LOH
iy [ Ty
-~ o 3
e, w3\
oW
puromycin blasticidin S sparsomycin deoxynivalenol

a5 ] X
. pegae

onnamide A:R= - ~ = W Tm'
NH

[}
theopederin B: R = }{\)Lo,.,
M4 YKEV—LERYETIRRWEHRFOERECNGT

mycin O § 84 % 70 8 R ERIT 2 5 puromycin XA H A4 PICHEET A LAMEH SN
729 Puromycin 27 3 / 7 ¥V tRNA 28 L2t ¥ME2 H L TB D, BRMIMORITIC L
ARBRURLEY—NERoT WA,
INFITRAMEAMENIBESN TV INBEDO Y ¥ ) REZBEEROF (AT A b
BLUPHA MNAD, +7%4b5 puromycin OO EHIHET AL TATF FEBR
% HET 5, H marismortui D) KV —AKH71=y b LORFESMERTOBR, WK
O Streptomyces & O 144 A5 £ T 5 anisomycin #, Streptomyces sparsogenes B EET 5
sparsomycin, Streptomyces griseochromogenes A £ ¥ % blasticidin S (F14) %2 EA*XTF
FEES G OMBEEA (Peptidyl transferase center, PTC) IZHFET2BAMES LA IKEEL
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FREMER—EER) — Vs - AREH L RO T—

TWATENHHLRE 272", FMH L L THA SN TV virginiamyein M & [/ 1 Bk 2
LAREETEY, —R L THEMLLEMELHT LML 4V — A DRSS
(EEDIZBBENT WS b v ) HEIIER 12 MEEV,

13-Deoxytedanolide ([ 4) 34 Mycale adhaerens £ ) M S h - h 2 MR BEED K
T, #E#M Tedania ignis 75 HLHE X 1L7: tedanolide & & b (2 F OMEOMM £ 2 5 SR LR
DRFD S =47 b & %> TWB'", 13-Deoxytedanolide i3 ") F Y —AKHF 7= v b izgh
ETHILCHFRBOMBAER V2 invitro DR ) RTF FHERGEEE LY, B
EHRICBVTLF ) ELF—F—TF N7 REBEMET 5", 13-Deoxytednaolide i,
BAHERALAE 7~V & i L 7 58 & AV B85 & %8R4 5 puromycin 4 anisomycin & (55
BEMUAFRELZENTBENTED, H marismortui D) KV —AKY 712y b L Odt#
SHGERITOMR, LY PICTIRE(, EH S FRATHI L2 WO L 5272, 13-De-
oxytedanolide 2 JRAZEM D ¥ 7 TEKEHE L 2 vaf, Zhid, 13-deoxytedanolide A¢IE
BEWIZREW)RY -2V 27 B Ldde EHEMEHALTVWAOICMA T, B#EEHD)
R/ — 4Tl 13-deoxytedanolide DS E Y HY —<w V¥ NIV BRLBHFEFELTWAE D
ENFATHL LEMEATVLEY,

2.2 EHEMNIAFICLS U RY - LOBEEDEFE

SN REBOEREHMROEFT EFEIMELTEY, VFEY—Axdulb T 5 HIREN
1% 27 WERUSHZ b R MOBIEV M Do TV B LEX LR TWE, 2D bO—D L H
ABNB6ON)FE Yy 7 APLAGETHS (B5)Y, BEDY 7 REEMEA
TR —LZHBESAAHIET, AMLAGEREMAP ¥+ —¥E, FOTHO Y 7+ ViEE
AOEMALEFHES 5,

PTC (%8 ¥ % anisomycin i35 ¥ ¢ REBMAELF I ERIT L) LERETR L ABE
HEMAP ¥+ —¥Tdh 5 SAPK/INK & p38 2iEH(LL, FiD > 7 MEELEEALT 2,
SAPK/JNK & p 38 (34 280 & 0 &M L 22 A% anisomycin 127 7 % — 7 v F BT
% Z LD NIZAT, anisomycin DREAEALER IZ#AT 5 blasticidin S 12 & » T b IEE A 5N
SNBHIE, FERMARBO) KV —L0KEETH LK) Y — A% FiELT % pactamycin, H
5\ i emetine |2 & o TIEEATHEE NS Z £ H 5 anisomycin 25 HF Y — A5 HD ¥ X —
VE5XH T LASAPK/INK & p38 OEFEMILORECTHL LEXLNTWED, LIss, ¥
w237 HEWEHRTH - T b puromycin # cycloheximide i+ SAPK/INK # & Uf p 38 O &1k
3 ERZ S 20,

URFEY 7 72 P LRARERPTCUNCHET HLAM TR LI TH B, VEY—



BEE HARFFOSHROBRBIIAT AT IAINI AT A 7A . FRAERHERLTOFER

UR bF 7 bLRGE : 2N TRER

5 #UN7RAREEAMCHTIVAY - LOKBE
ABEDY VAL REREEN, 7157 %, HLIVEUVRRICL T HFV—LPFA-TVER
Hak, o2 REEVBESH, VEFFL v I AL LVARENERENL, B —AT, 78
IRABEOBEOAEFIERIT) FY - LESHELEWLE (FET S,

LAKkHT2=y POEHA ME#AT A 13-deoxytedanolide 1 anisomycin & 1) & & 5 A 2Kk
BETANLVABELBET20TH2Y, 7, BEERMEKT N0V %L 7 13-deoxyte-
danolide DISMEE AV -BEERY SR AML LA T2 2 LARBEER TV 5 onnamide A
2 theopederinB (H14) M LR M L AMGE L H#T 2 2 L 26", PICEFIILEMAH
BFTEILPNBERHTREEEITHE, SO L, VEFFI 2 7R LAGEY, 8
HEMAFTF LS b ricin A chain ® « —toxin®, shiga toxin®™ & 15 7= rRNA 88 L +5 4 ~
NOBECI->THLIEREENBZ L, UVEHIZL> TRNA ICHABE SR FY—A
lEo THBEENEZ LD 26 b HHEND,

INETIVHIFV v 2 AP LVAGERRICIBVT, RIEEZEILV AV —LANED LIS
BRENTWADLEEDT, FHEANSV, A7 F FEBRIC%MET 5 trichothecene B
O deoxynivalenol ([4) XV ¥ F*¥ v 2 R b LAGELHET 24P, ARV 220l
EFRBEINT 22 E2ALRTEY, 209 5OV L DIC A RNA Bilktk0 707 1
v%+—+R (PKR) OEEETFTH2 P58™* (58 kDa cellular inhibitor of the double stranded
RNA-regulated protein kinase) A& Eh T 5, T#id PKR ?* deoxynivalenol I~ & % ') F b ¥
9P AMVARBEEMALTVATRELFRBRTZLDT, K, PKRE/ v 2757 ¥ LIk
#iB T2 deoxynivalenol # anisomycin = £ % SAPK/JNK 3 & Uf p 38 OfFtEEA WM 2 v, 7H
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F—Y ASBAFICMESNE® PKRA K £ 927 A ML ABBEBVTHHEELOD,
%5T5nﬁE®£5EU£V—A®ﬂﬂ%MmLTMé®m.##Eﬁﬁﬁwqﬁ®ﬁ$$$
EBVTYHEPFS Y2 A b L RREOHEA & A & OBHIMRNTHS = L TR SRT
BN, RS THRRORBEIIF 2 AT VL,

2.3 FIANTIRT 7RIS DBESEOBEERRT
EFERICRIEAYORBCENRL T UL FEFFET L) Th b, AT LiFr-) F
V= LAXHFRITH L, FEMRN) FV—LEBOLETE2) 9 MEido Zh & LAV, 20
BWOT I /BRL tRNA 22T ANDLEN D D 720 (MR ED O ZMATL & & A MR
T 2RBEEROTVE~HETRL ) FIANV 22T A 2 AEFBIL LI 2z,
W) RV =D LB N SN LDTHNEI—BEILE-TLE N, VRV —LICES
THILRERTA2RBBIMEAWICLoTARE(RE B, —HT, ¥ 10 RERBER IR
&9 % RNA % 3— F32 rDNA 2% <, EROMEZENSET 70 —F T RNA |2
BRZANTHRITTAZLRBEN TR 2V, CALOWEDLS, VEV—LAD L) 2EBMEHK
DRI ERERANTFEFERTArIANY 23714 2 AVEEIHENTH 5,

3 &HWIC

BIRHKROBBELZTEWT 4 77 ) —OWMECBVTE, (LEWOILEHSMER 5 U
EMFNFREL OPICHRT 2 0D EELRED DL ko TV 5, (LAWIEEARERED
bOLEEER SN S DITKHTE 2, EFEHSMEEGBED L 25 KRIILBMICHHDH S
£3THBY, LIAWKRRILEWIE, VELAF—MEAIRBLAFT 9 754 2 hlMELE
TAUEW OREIERIEEWITH~TE Y, BRI MELH T2 AOEERIT L 5 R
WMALABER TRV LB L, I, fIEY - XOBEKRE L TRARLAWITEOR 2 15 @
BB, LL, RIMEEWIRET 2LAMIERIEOIWARMAL LTEH L, MLITH
MAITILA0 %L ZY, ThTIR, LOL)CRRLEWE ARILEWE 2HVHFITAHE
THHIN? LEWOEWENSHER L ICRKDIZTHEIDNTY rIANT2rT4 2
ATIRA=— 7 2RBABL BT 2LEWEROITHL, LAWORBNAFORELRES LT
EGRREBMT LI LEENE LTV, HEREFNNFT 97T 4 2 Th{ THEDI S
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