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L &0l Al Adenosine Triphosphate Based Chemotherapy
Response Assay (ATP—CRA)E O| &%t In Vitro &N 28

In-vitro Chemosensitivity Test for Colo- varied from patient to patients 10.9% for 5-FU, 10.9% for

i inatrinhao. oxaliplatin, 24.7% for irinotecan, |1.8% for epirubicin,
rectal Cancer using an Adenosine-tripho 22.4% for etoposide, 1.1% for gemcitabine, and 23.3% for

sphate-based  Chemotherapy  Response paclitaxel. Conclusions: Our data suggest that the ATP-
Assay (ATP-CRA) CRA is a feasible in-vitro chemosensitivity test in colorectal

cancer and that patients show heterogeneous chemo-
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Purpose: The adenosine-triphosphate-based chemotherapy ie:;uﬂ 20440 AL ATP BFS AL ZAL CfEFRH

response assay (ATP-CRA) is a well-documented and vali-
dated technology for individualizing chemotherapy in cancer
patients. We evaluate the feasibility of ATP-CRA in
colorectal cancer patients. This study will illustrate the
assay's success rate, the mean coefficient of variation, and A =
the turnaround time as a validation tool for a chemo-
sensitivity test. Methods: A total of |18 patients, treated

by surgery between June 2004 and September 2005 were deh= A AAl ok d ARl T 7 AE
evaluated for chemosensitivity to seven anticancer agents A8, ) ko g ol Ak BT AR H, 9,

(5-fluorouracil (5-FU), oxaliplatin, irinotecan, epirubicin, Zhol] olo] U] WA= HA)ska et 2003 =Y A

7
etoposide, gemcitabine, and paclitaxel) by using an e

hia

ATP-CRA. To allow a comparison between samples, we Hygehel Baroll oshw Il ¢oF WA F EAE
calculated the chemosensitivity index (Cl) based on the 9.7%, A7} 11.6% 72 o= z+zF AA| oF vl ulE o
percentage cell death rate (CDR, %) at each test drug =

concentration. Results: The assay success rate was 85.5% vl WAk Al HAE ZpAIskaL glaL, 1995 el] vl el oF

al il
(118/138), and the mean coef;iczie/nt of variation, indicating 418%7} Z7}sto] U o F 7HA wpE =7} 242
intra-assay error level, was 9.2%. CDR measured at a N
therapeutic peak plasma concentration ranged from 0% to wols gt uehe 2 Ak kAol of 70%7}
3]

93.6% with a median of 31.0% for 5-FU, 28.5% for XS Uk Aul Ao 3rjol|A] &

o

oxaliplatin, 34.0% for irinotecan, 25.0% for epirubicin, ° o = =

210% for etoposide. 22.0% for gemeitabine, and 2529 07 AoI7F AR, Mol et gAARE

for paclitaxel. According to the Cl, the most sensitive drug et s G AE7| o] L6~ 1570E)el At
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A ekenk? oz A gebAle] Aue 3hake
A2 A BAC oA T3 Ao o]el whek
ZH < ddA 254 7 A (chemosensitivity test)e] Q.
Aol tFE AL gl

1980rdtl| ZHtol] subrenal capsule assayZhe= & Al
54 AATE AQAT EEAe] WolA T shAel
ul A e A7be] Aot WA Wil 483
A Z3ctt o] FHE] the human tumor clonogenic
assay (HTCA),5 thymidine incorporation assay (TIA),6
succinic dehydrogenase inhibition (SDI) assay, methy-
Ithiazoletetrazolium (MTT) assay,® histoculture ~drug
response assay (HDRA)™' & oJ2] 7}4] in vitro 3-9HA)|
A5 AATY AL gl ot o] WHES B kA B
Aoz del A&3EA FYr) S 5ol HTCAS)

Eo] =4 X3P om, SDI®F MTT assayw= 94| A5E

o] Usta AfoAE SO A 0dl BA

—|~
x2,

714 % £t} Adenosine Triphosphate based Chemo-
therapy Response Assay (ATP-CRA)T= tHE &4 7+
T4 A vlaslke] oy 7EA] AR o] Qledl AlE
AES dIFsl=t v5 ddlglshe, Qhal et ZAAIE
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5-fluorouracil (5-FU), oxaliplatin, irinotecan, epirubi-
cin, etoposide, gemcitabine, paclitaxel 5 & 77}A<] &
HAE o] &3t

3) MIZol (ot HAME MA

T m|E AHE =2 100 U/ml penicillin
(Sigma, St Louis, MO), 100ug/ml Streptomycin (Sigma,
St Louis, MO), 100ug/ml gentamycin (GIBCO BRL,
Rockville, MD), 2.5ug/ml amphotericin B (GIBCO BRL,
Rockville, MD), 5% fetal bovine serum (FBS, GIBCO
BRL, Rockville, MD)o| *%3%t=l HBSS (GIBCO BRL,
Rockville, MD) mediacl] Wo] FA] AHPAZ o]}
ok o] EE U=zE L 70% oSS o] &3 d=F F
W AXY g RS AR F A & 23 )
AE ALsted 1 mm olstE A Al E4l(mechanical
disaggregation)3} 91 2., o] % dispase (Sigma, St Louis,
MO), pronase (Sigma, St Louis, MO) 52| 3 &4}
DNase (Sigma, St Louis, MO) 5-2] A&+ &4Z Xl
o] §4%% E3ll(enzymatic disaggregation) IS 12
A7kl A 16417 5<F 37°C, 5% CO, wk7] oA =2
stdek. 9l #FHE AR FHAIE cell strainer (BD
Falcon, Bedford, MA)E ©|-&3}o] H3ll=]A] ¢k =3
o 7Ry AEE FeElgte] A EelH A=
< ficoll (Histopaque-1077, 1.077 g/ml, Sigma, St Louis,
MO) gradient centrifugation (400 g, 15 min)< 53l =
= Alxek 45 AAs TelE A2 F
B3t 739+ anti-CD45 antibodyoll $-2% magnetic
bead (Miltenyi Biotech, Auburn, CA)Z o] -&3&}o] &Y
oAl freElgt ALGAZE AAGRN e v chAuich
trypan blue exclusion® 2 AolQle AZFE Z4 3}

k.
4) 24N A2|2% ATP assay

215 AEE 10% FBS (GIBCO BRL, Rockville,
MD)<} 100 U/ml penicillin (Sigma, St Louis, MO), 100
yg/ml streptomycin (Sigma, St Louis, MO), 100ug/ml
gentamycin (GIBCO BRL, Rockville, MD), 2.5ug/ml
amphotericin B (GIBCO BRL, Rockville, MD)7} *£3+%]
IMDM (GIBCO BRL, Rockville, MD)H]A] & o] &-3}o]
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wellg 2,000~20,000 cells/100p1Z 3] As}o] triplicate
= 3589 olul A8% Wl £7]% AfolE
59 H&3 2415 JAIT = Y= 96 well ultra low
attachment (ULA) micro-plate (Costar, Cambridge, MA)
2 A8tk olF AAT GAAE 10004 H7bel
o] 48A17HE R 37°C, 5% CO, W7ol wileksllet.
AR GAA HF FEE FA 2A4S T AL
HqF A FEE whge R vl A ¢ A
(data not shown)S E-3l AA35].om™"™" epirubicin 1.2
pg/ml, etoposide 3.6pg/ml, 5-FU 10.0pg/ml, gemci-
tabine 16.9ug/ml, irinotecan 4.7pg/ml, oxaliplatin 2.9
ug/ml, paclitaxel 8.5ug/mlolc}. A|E 7} FE3 -
ol HF A A
TDOE FA02 Al o] S 3] 4etel020, 14,
5ul) FRHAIE Helstelen oy FelA HAE A
g a9s FAHA AN FdEAE vk
chemosensitivity index (CDE th53 Zo]| AlXsIA
o} 19

&S (test drug concentration,

CI = 300-sum (% cell suppression 0.2x ~5x)

o Agiube HAE glo] AT B well & &
4 =T oR, Aol RaAR AL 10007404
25 ATPEEke] HA7kwt HFboll el

105 Pg gl 280 pgo] ATPE 7ZH7t o4 tlzFo g Z3

48417+ BQF uloko] EnylF Foll= trypan blue
exclusion® 2 QAL o] HEES
5 AT, AlZ&Y Kol Exst= ATPE
luciferin 3 I}2F9] luciferase (Roche, Mannheim, Ger-
many)$} HHS-A]7# AAIE] = flash type luminescence &
luminometer (Perkin Elmer, Boston, MA)Z &4 3} %t}
s}l A 2] oA A E(cell death rate, CDR)2 &
&3l ol o] Al4slsict

75 %l luminscenceZfS =

Mean luminescence in
treated cells

CDR (%) = (1- )x100

Mean luminescence in
untreated control

] Adult}l A% A2]E 9|8l intra assay mean
coefficient of variation (CV)& AlAFs}$d 2™ intra assay
mean CV7} 30 o]Ao]7Ar}, kAl iz A 7LS
gelslo] QA mix el =z FA ko] 444 o
291 105 pg ATPHE T} 242 79 A Aoz 7+
ssieh

Table 1. Patient profiles (n=118)

Characteristics ~ No. of patients (%)

Sex Male 76 (64.4)
Female 42 (35.6)

Age Mean 60.1
Range 26~83

Site Ascending colon 25 (21.2)
Transverse colon 9 (7.7
Descending colon 3 (295)
Sigmoid colon 25 (21.2)
Rectum 56 (47.4)

TNM Stage 1 19 (16.1)
Stage 1I 49 (41.5)
Stage III 33 (28.0)
Stage IV 17 (14.4)

Histology Well 15 (12.7)
Moderately 82 (69.5)
Poorly 2 (1.7)
Mucinous 16 (13.6)
Other 3 (2.5

E| o}
) N Halss 53
A3 wljool] AF3k 1184 F A} 760d], oIA} 424 2

W vl ok 18\11 1°l a1, 3 A% 60.14](26~83
Ak A ZA7o] 25901(21.2%), VA
7o) 9911(7.7%), & *}33 l 391(2.5%), A=A A o]
259](21.2%), 2 Aol 56041(47.4%)31‘:}. TNM H7|2+=
1717} 194], 2717} 494, 3717} 334, 4717} 174K e}
222 F5 3T} 824(69.5%) = 7t Bk
AN 1691(13.6%), LESFE 1560(12.7%), A E3} %
2941(1.7%), 71} 3913 tH(Table 1).

2) H|el SetH 2o AL Zat

RE g2 AgellA 79 ol ABE AL 5 9
3, A #1387 5 1187 el 4] Aol 4 Fstod
2

A
J 552 85.5%% 2™ intra assay mean coefficient of

A
©

variation (CV)+= 9.2% %t A&l Asligh 204 5 18
odl7F Aol o3& 25do] ddoldar, v A] 20|
ZAA| 2] oFo] BT el k. AjlollA A3t
7] $18F H4gke] A9 k2 20 mgol Attt 7“‘“
oko] B3t B Aol gk A e}

o] Fhrfele] 77 kAl wist AnE B —1%“*}%1
33 A= 474 CDRS 7I=sldle wl 21.1%
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Table 2. Cell death rate at 1xTDC*

FU OX IR EP ET GE PA
Tested No. 111 115 117 107 109 116 111
Mean=SD' (%) 28.8113.1  26.3%16.2 33.6£18.0 28.8420.2  26.0£20.0 21.6£15.6 27.8+20.1
Median' (%) 31.0 28.5 34.0 25.3 21.0 22.0 252
RangeJr (%) 0~56.8 0~59.1 0~85.1 0~93.6 0~79.9 0~64.5 0~86.7

*TDC (test drug concentration) =
OX = oxaliplatin; IR = irinotecan; EP = epirubicin; ET = etoposide; GE = gemcitabine; PA = paclitaxel,

drug concentration at which tumors show most heterogeneous inhibition rate; FU = 5-FU,
" Unit = cell death

rate; SD = standard deviation.
Table 3. Heterogeneity of chemosensitivity index (CI)*
FU 00X IR EP ET GE PA
Tested No. 92 92 93 85 85 92 86
1¥ rank 10 10 23 10 19 1 20
2" rank 11 17 20 11 14 1 20
Subtotal (%) 21 27 43 21 33 2 40
(22.8) (29.3) (46.2) 24.7) (38.8) 2.2) (46.5)
*Chemosensitivity index (CI) = 300-SUM (% cell suppression 0.2x~5x); FU = 5-FU; OX = oxaliplatin; IR = irinotecan;
EP = epirubicin; ET = etoposide; GE = gemcitabine; PA = paclitaxel.
(25/118), CIE 7I<3td< vl 39.4% (45/118)012}2‘31 ket
7k Qb Aol thal 41 HA|9] 47 Table 201 M=
2 FAsA il &

2t oAl A 2%

o8 slo] 77 HAE A4

ZXx(median)<

22.0%, paclitaxel 25.2%%

o AT AdE

(0~56.8%)Ac}.
Table 3

<= T3 ZAoltt. Cigkell wh&

A A el
359

93.6%<] 7%= Hch(Table 2). 7t

5-FU 31.0%, oxaliplatin 28.5%, irinotecan
34.0%, epirubicin 25.0%, etoposide 21.0%, gemcitabine
sich. SAIE A gol 712
2 oFA| = irinotecan (34.0%)°]} o A W A
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9 w]E)E 5-FU 10/92 (10.9%), oxaliplatin 10/92 Ao ol Hgk, SME 9ok Gubol Lot =
(10.9%), irinotecan 23/93 (24.7%), epirubicin 10/85 S e g g Ago|drt =3 uljeko] o] At
(11.8%), etoposide 19/85 (22.4%), gemcitabine 1/92 2215 o] g3t B Ay Aol AFES 855%E 7|E
(1.1%), paclitaxel 20/86 (23.3%)Z irinotecano] 7} = B3l Ao fA3 ARE B om intra assay
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