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(etoposide), platinum analogue (carboplatin, cisplatin, oxalipia-
tin), camptothecin (irinotecan, topotecan), taxane (docetaxel,
paclitaxel)©] g t}.

3) MZES 2l HUME HA

FeAdA YAAEE Bl doiA =z 99 A
427, A4 £9 52 A0 A AH2 T 100
Ujm! penicilline (Sigma, St.Louis, MO, USA), 100 «g/ml
streptomycin (Sigma, St.Louis, MO, USA), 100 ¢ g/ml genta-
mycin (GIBCO BRL, Rockville, MD, USA), 2.5 ¢ g/ml ampho-
tericin B (GIBCO BRL, Rockville, MD, USA), 5% fetal bovine
serum (GIBCO BRL, Rockville, MD, USA)e] %3+ HBSS
(GIBCO BRL, Rockville, MD, USA) solutionol] B4 HAA
2 utE et o) ¢=AL 0% NS ol & &
27 39 AXH % AR E AN F H FEL 7E
AE5td 1 mm of3tE AA Faelel e o] % dispase
(Sigma, St. Louis, MO, USA), pronase (Sigma, St. Louis, MO,
USA), DNase (Sigma, St. Louis, MO, USA) 2] A|£s] 74
BaE Hulste] a4 Zaf & 1241744 16417
&3 37°C, 5% CO; ¥kl A Fegslslct. § A& AA
A+ cell strainer (BD Falcon, Bedford, MA, USA)E ©]-&
sho] FaljE7] gk A 02 AZE Bsle] £A3}
ek 228 AlEE ficoll (Histopaque-1077, 1.077 g/ml, Sig-
ma) gradient centrifugation (400 g, 15 miny& £l & AL
o} AELE AAstA). ZelH AT 53 A+
anti-CD45 antibodyol] %% magnetic bead (Mitenyi Biotech,
Auburn, CAYE ol-3t0] GolollA] falist A EE AA
st ow uf Aol trypan blue exclusion® 2 4Ho}9) &
AETE S5

4) UM XE|S} ATP assay

£2]5 ot ZE 10% FBS (GIBCO BRL, Rockville, MD,
USA)2t 100 Ujml penicillin (Sigma, St. Louis, MO, USA), 100
1 gjml streptomycin (Sigma, St. Louis, MO, USA), 100 x g/ml
gentamycin (GIBCO BRL, Rockville, MD, USA)#| ] & o] &
Blod well B 2,000~20,000 cells/100 #12 & 4s}o] triplicate
2 2Fshgich old) A8 PSS AfOAE S
F&A3 A4S AAT 4 9 96 well ultra low microplate
(Costar, Cambridge, MA, USAYE AF-&313ich o|F ZHAAS
AHAE 10011 4 F7bsbe] 48A17F F4F 37°C, 5% CO
jF7]ell A uiekstsict.

joko] Bk Foll= trypan blue exclusion® @ YA E9]
AEEE FHe%lon, AEE ST, MZ LY &
o] EAsE ATPE luciferin @ F8F2] luciferase (Roche,
Mannheim, Germany)9} ¥H-&-A1# A =] = flash type lumi-
nescences luminometer (Perkin elmer, Boston, MA, USA)E
2459}, 2 QA ES] A E(cell death rate : CDR)S &

A5 luminescence ZkS E3l| olelle} Zo] AlAtslr).

ok A 3 . .
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Gkl treated group
AalH] ~(1- 1100
(Inhibition Mean luminescence in

rate %) untreated group

ALl Al FEoll A ek ATP7} EAsl 22 A E4Hd(lumi-
nescence)] HA A HTE Tar} Gl A, vl
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3l intra assay mean coefficient of variation (CV)& Al4ts}
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EA9 #9 5L 95% AT pgho] 0.05 o]Fal
A2 35t
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8179 A5 94y EA-2 Table 13 )
A% FAE dided AA dAAAFEA] £UE B
5-FU, epirubicin, irinotecan, oxalipltin ¥°]%l. o™ FAI¥}H3]
22 §93chP=0.000), (Table 2).

6041 0]4 o] 604 wjwt Fofl H|8] 5-FU (P=0.035), car-
boplatin (P=0.026), topotecan (P=0.024), paclitaxel (P=0.041)
ol A gekAl Zridol Eokeh 4] Al e T
ol A= MMC (P=0.002)%} epirubicin (P=0.013)0l]4] 437}
W %o S F5-9 £tk Ming £5roll WE of
A A4 ol Al docetaxel®] 774 ] expanding typeoll Al &
SatA F%chP=0.012). MFAFoI Foll b2 ZHAellA]
W Afo] 9¥ 25 topotecan®] Aol foJslAl &9k
th(P=0.005). o]2]9] o}-& dgweleA <lxe} kA 7
FAE FA% ABBAIE Ugich(Table 3).

TOH-5ol| e EA oA F3A LY ¢ 5-FU, epiru-
bicin, irinotecan, oxaliplatin®] $=0]9).2.%(P=0.000), 7] &3}
A9ke] 3% 5-FU, epirubicin, oxaliplatin, etoposide®] <22
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Table 1. Characteristics of the patients (n=81)

Factors Patient

No.

Gender Male 54
Female 27

Age <60 39
>60 42

CEA <5 69
>5 12

CA19-9 <33 75
>33 5

Location of tumor Upper 5
Middle 26

Lower 50

Gross type EGCA 31
Borr 1I 9

Borr III 38

Borr IV 3

Histologic type Well-differentiated 15
Moderately-differentiated 33

Poorly-differentiated 23

Mucinous ca. 6

Signet ring cell ca. 4

Differentiation Differentiated 48
Undifferentiated 33

Depth of invasion T1 29
T2 33

T3 15

T4 4

Lauren classification Intestinal 31
Diffuse 31

Mixed 17

Ming classification Expanding 11
Infiltrative 7

Mixed 43

Lymphatic invasion + 52
- 29

Venous invasion + 10
- 71

Neural invasion + 27
- 54

Lymph node metastasis + 44
- 37

TNM stage Ia 24
Ib 18

I 14

IMIa 10

IIb 8

v 7

Table 2. Inhibition rates of each drug used in chemosensitivity
test for gastric cancer tissues

Drugs No. Mfae.m. S.D.
Sensitivity
5-FU 81 40.7 10.5
Epirubicin 78 372 15.6
Irinotecan 81 322 19.6
Oxaliplatin 80 314 142
Etoposide 79 304 19.1
MMC 80 302 16.7
MTX 81 28.5 10.8
Cisplatin 81 22.8 12.6
Topotecan 77 22.6 10.2
Carboplatin 81 15.5 113
Paclitaxel 80 155 14.1
Docetaxel 81 132 12.5

No. = number; S.D. = standard deviation. P-value are 0.000
compared with each factor.

VERETHP=0.000). AFEol whE FHA T19 A¢
5-FU, irinotecan, epirubicin, MMC2] o] ). 2.% (P=0.000),
T29] 7% 5-FU, epirubicin, etoposide, MTX 0|3l
(P=0.000), T3 A= 5-FU, epirubicin, oxaliplatin, etoposide
Foz EAYA $94S HYTP-0000), TeolAE
epirubicin, oxaliplatin, 5-FU, irinotecan o] QA% E-A| 84
Q Fel e AYThP=0.060). FZ WA Foll whE E4olA
A §o] 9l ol 5-FU, epirubicin, oxaliplatin, irinotecan
T2 2 YEIG o™ (P=0.000), H-&ol sle FollAe 5-FU,
epirubicin, MMC, irinotecan %2 & vFebytch(P=0.000). 3
Aol w2 £A40lA Afo] 9 T2 epirubicin, 5-FU,
irinotecan, oxaliplatin 2.2 YEF}I(P=0.000), $l+ ol
Al 5-FU, epirubicin, irinotecan, oxaliplatini™< 2 btk
P-0000. AAHE HE BHNA Bgel g T
epirubicin, 5-FU, oxaliplatin, etoposide $~°] % 3L(P=0.000), &1
+ woll4 5-FU, epirubicin, irinotecan, oxaliplatin s=¢] it}
(P=0.000). }ZA Zo|f-TFol upE FA4 4 Hol7} A&
Toll A= 5-FU, epirubicin, irinotecan, oxaliplatin 0] L
(P=0.000), Hol7} Y= TollAlE 5-FU, epirubicin, MMC,
oxaliplatin 0] 1 th(P=0.000). ¥ 2l ¥# W7]ol] w}& H4
o] A stage Iaol| A= 5-FU, epirubicin, MMC, oxaliplatin T=.2.
2 YEPIL(P=0.000), stage Ibol| A= 5-FU, irinotecan, epi-
rubicin, MTX%=0] %1 2™ (P=0.000), stage 119 41& 5-FU, epi-
rubicin, MTX, etoposide 3=(P=0.000), stage IIla®l| Al &= 5-FU,
oxaliplatin, epirubicin, irinotecan $=(P=0.000), stage IIIbel]A]
© 5-FU, epirubicin, etoposide, MMC =(P=0.001), stage IVoll
A& 5-FU, epirubicin, irinotecan, MTX 2.8 uejyr}
(P=0.000), (Tablc 4).
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Table 3. Comparison of Inhibition rate of each drug and clinico-
pathologic factors

Table 4. Comparison of clinicopathologic factors and drugs of
high inhibition rate of chemosensitivity test

Drugs Factors No. Mean S.D. P-value
5-FU Age 0.035
<60 39 381 88
>60 42 431 115
Carboplatin Age 0.026
<60 39 127 106
>60 42 182 113
Topotecan  Age 0.024
<60 37 199 9.8
>60 40 251 99
Venous invasion 0.005
(+) 10 308 125
(- 67 214 93
Paclitaxel  Age 0.041
<60 39 122 117
>60 41 186 155
MMC Tumor location 0.002
Upper 5 527 163
Middle 23 237 128
Lower 52 302 166
Epirubicin  Tumor location 0.013
Upper 5 558 217
Middle 23 335 139
Lower 50 371 148
Docetaxel  Ming Classification 0.012
Expanding 11 203 135
Mixed 7 143 98
Infiltrative 43 95 99

Values are significant if P value is under 0.05 (one way anova
¢ duncan method).
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Factors Drugs*

Differentiation Differentiated  5-FU, Epirubicin, Irinotecan,
Oxaliplatin
Undifferentiated 5-FU, Epirubicin, Oxaliplatin,
Etoposide
Depth of Ti 5-FU, Irinotecan, Epirubicin,
invasion MTX
T2 5-FU, Epirubicin, Etoposide,
MTX
T3 5-FU, Epirubicin, Oxaliplatin,
Etoposide
T4 Epirubicin, Oxaliplatin, 5-FU,
Irinotecan
5-FU, Epirubicin, Oxaliplatin,
Irinotecan
- 5-FU, Epirubicin, MMC,
Irinotecan
Epirubicin, 5-FU, Irinctecan,
Oxaliplatin
- 5-FU, Epirubicin, Irinotecan,
Oxaliplatin
Epirubicin, 3-FU, Oxaliplatin,
Etoposide
- 5-FU, Epirubicin, Irinotecan,
Oxaliplatin
5-FU, Epirubicin, Irinotecan,
Oxaliplatin
- 5-FU, Epirabicin, MMC,
Oxaliplatin
Pathologic Ia 5-FU, Epirubicin, MMC,
stage Oxaliplatin
b 5-FU, Irinotecan, Epirubicin,
MTX
I 5-FU, Epirubicin, MTX,
Etoposide
la 5-FU, Oxaliplatin, Epirubicin,
Irinotecan
b 5-FU, Epirubicin, Etoposide,
MMC
v 5-FU, Epirubicin, Irinotecan,
MMC

Lymphatic +
invasion

Venous +
invasion

Neural +
invasion

Lymph node +
metastasis

*Tested drug: MTX, 5-FU, MMC, epirubicin, etoposide, car-
boplatin, cisplatin, ox aliplatin, irinotecan, topotecan, docetaxel,
paclitaxel. Each drug group shows best inhibition rate in duncan
method. P-value are 0.05 compared with each factor.
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A A AATE MtE et o] M ER 9 7R
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= Abstract =
The Results of the ATP Based Chemotherapy Response Assay in Gasfric Cancer Tissues

Je-Hyung Lee, M.D.

Department of Medical Science, The Graduate School, Yeungnam University, Daegu, Korea

Pumose: Recently, chemosensitivity tests have become widely used for the selection of effective drugs in gastric cancer
patients. In this study, a chemosensitivity test was performed to select agents to increase the effectiveness of adjuvant
chemotherapy.

Materials and Methods: Chemosensitivity testing was performed in 81 gastric cancer patients that received a gastrectomy
at the Yeungnam University Hospital. An ATP (adenosine triphosphate) based chemotherapy response assay was used.
Clinicopatholgical factors such as sex, age, expression of tumor markers (CEA and CA19-9 levels), location of the tumor,
morphology of advanced cancer, histological type, cell differentiation, depth of invasion, Lauren classification, Ming
classification, lymphatic invasion, vascular invasion, neural invasion, lymph node metastasis and TNM stage were used
to correlate the chemosensitivity and clinicopathological factors.

Results: The most effective antitumor agents in gastric cancer patients were (in order of effectiveness) 5-FU, Epirubicin,
Irinotecan and Oxaliplatin in our series. The chemosensitivity test showed a significant difference in susceptibility according
to clinicopathological factors.

Conclusion: Further studies on multidrug therapy are needed to evaluate synergistic effects of drugs. Therefore, for
effective chemotherapy, it is more efficacious to select a chemosensitive drug than continue to use the same drug regimen.
(J Korean Gasfric Cancer Assoc 2007;7:160-166)
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166




