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others: 4

SRCA: 1

NMIA: 2
Trypan-blue Dye—exclusion: 2
ATPA: 2

SDI: 20
ATCCS: 3

HDRA: 4

CD-DST: 5

Number indicates number of institutes (multiple answers)

Fig. 1. Chemosensitivity test undergone in Japan (30 th Japanese Society for Appropriate Cancer Therapy) .
Abbreviations: SDI, succinic dehydrogenase inhibition method: CD-DST, collagen droplet—drug sensitivity
test: HDRA, histoculture drug response assay; ATCCS, adhesive tissue/cell culture system; ATPA, adenosine
triphosphate method; NMIA, human tumor/nude mouse method; SRCA, subrenal capsule method (Kondo

T, et al., Anticancer Res 20: 2389, 2000).
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Table 1. Predictive value of chemosensitivity test

Assay result
Sensitive Resistant
Clinical effect
Sensitive case 215" 45
Resistant case 246 595

*Number of cases

Accuracy (S/S+R/R)/Total 1,101 cases: 74%

True positive rate (S/S)/(S/S+S/R): 46.6%

True negative rate (R/R)/(R/S+R/R):93.0%

Sensitivity (S/S)/(S/S+R/S): 82.7%

Specificity (R/R)/(S/R+R/R):70.7%

30th Annual Meeting of Japanese Society for Appropriate Cancer
Therapy
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Years after operation

LR: logrank test, GW: generalized Wilcoxon test

Fig. 2.
chemosensitivity assay.

Survival outcome of the patients with Stage III/IV gastric Cancer according to the results of an HDRA

Sensitive group (38 cases) to MMC and/or 5-fluorouracil (5-FU) had a favorable survival outcome comparing
with resistant group (89 cases) whose tumors were resistant to MMC and 5-FU with a statistically significant
difference at P<0.0007. There were no significant differences in the background factors between both the
groups (Kubota T, etal., Clin Cancer Res 1: 1537, 1995).

F  alanine <@—@—————| 5-FU

N

dUMP

5,10-CHy FHy

g

dTMP

DNA

Fig. 3. Metabolic pathway of 5-fluorouracil (5-FU).

TS mRNA

F-DNA

FUdR"

! \ !

FAUMP FUMP

| |

FAdUDP 4———>. FUDP

FAUTP FUTP

F-RNA

5-FU will be phophorylated from the initial enzyme of orotate phopsphribosyl transferase (OPRT) until
fluorouridine triphosphate (FUTP) and inhibit RNA polymerase. In the other pathway, ribonucleotide
reductase (RR) will metabolize fluorouridine diphosphate (FUDP) to fluorodeoxyuridine diphate (FAUMP) ,

which will be dephosphorylated to fluorodeoxyuridine monophosphate (FAUMP) , which binds 5, 10-CH.FH,
and thymidylate synthetase (TS), which is a de novo DNA synthetic enzyme. The rate-limiting catabolic
enzyme is dihydropyrimidine dehydrogenase (DPD). “*indicated the substrates of NBMPR-sensitive

nucleoside transporter (es NT).
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Fig. 4. Correlation of dihydropyrimidine dehydrogenase (DPD)

cancer specimens.
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Fig. Indicates the correlation of DPD enzymatic activity of surgical specimens and the sensitivity to 5-FU
(A), and the correlation of DPD mRNA expression (ratio to GAPDH) of biopsied specimen and sensitivity to

5-FU. High DPD expression resulted in low sensitivity to 5-FU

105, 2000).
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Fig. 5. Correlation between equilibrative NBMPR-
sensitive nucleoside transporter (es NT) mRNA and
sensitivity to 5~fluorouracil.
es NT is known as a membranous transporter of
nucleosides including active metabolites of 5-FU (5—
fluorouridine and 5-fluorodeoxyuridine). Higher
expression of es NT mRNA concerned with less
sensitivity to 5-FU. In addition, the expression of es
NT mRNA did not have a significant correlation with
the expression of DPD mRNA, and the gastric cancer
specimens with low es NT mRNA and high DPD
mRNA (@) were resistant to 5-FU. The resistance to
5-FU seemed to be regulated by catabolizing rate—
limiting enzyme (DPD) and membranous transporter
(es NT), independently.
y=79.9+1.83 x, r=0.48, P=0.0053
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Chemosensitivity test on antitumor agents

Tetsuro Kubota

Department of Surgery, School of Medicine, Keio University, Shinanomachi 35,
Shinjuku-ku, Tokyo 160-8582, Japan

The chemosensitivity test was developed to assess differences in chemosensitivity among tumors
originating in the same tissue and of similar histological type. At the 30 th Annual Meeting of the Japanese
Society for Appropriate Cancer Therapy, the overall accuracy of the chemosensitivity test was 74% for
1,101 casee between 1994 and 1996 in Japan. However, only a partial response was recorded in the
majority of cases, which does not result in any survival benefit. We believe that the chemosensitivity test is
useful for evaluating appropriate adjuvant cancer chemotherapy regimens after surgery, enabling the
tumor—burden to be reduced as much as possible. Further study has confirmed that molecular biological
assays in which the mRNA of dihydropyrimidine dehdrogenase (a rate-limiting catabolic enzyme) and a
membranous equilibrative nucleoside transporter are assessed, are useful for predicting the effect of 5-
fluorouracil. The conventionally available chemosensitivity test is a whole cell assay, in which the whole
cancer cells are directly incubated with antitumor agents. This assay allows ineffective antitumor agents to
be eliminated from treatment regimens, and is applicable to newly developed antitumor agents, in which
the mechanisms of resistance and the pharmacokinetics pharmacodynamics are unclear. The accuracy of
the chemosensitivity test is almost equivalent to that of hormone receptor assays and bacillus sensitivity
tests. When customized therapies become available, the chemosensititvity test will be widely used in
clinics, when its used will be supported by national health insurance.



