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Tumor sensitivity assays have been widely reported, and we have been performed SDI (succi-
nic dehydrogenase inhibition) test using MTT. In this paper we have studied this test funda-
mentally by the use of a new synthesized tetrazolium salt, XTT. The assay is performed with
96-well microplates. In the assay using XTT, addition of appropriate concentration of PMS
(phenazine methosulfate) to XTT results in a marked increase in optical density and continues
to increase with reaction time, which means XTT is less toxic to cells than MTT. Therefore,
we have studied from time to time the possibility of evaluation with a little number of cells.
comparing with MTT assay. Tumor cells used in this experiment are Sarcoma 180, Ehrlich
carcinoma, NUGC4 and SW13 as human cell lines.

In result, when we incubate tumor cell over 20-h with XTT, we are able to evaluate suffi--
ciently with a little number of cells, and we studied L.I. (Inhibition Index) of each drug (MMC, -
ADM, CDDP). XTT assay is easy to be influenced by pH and requires the use of medium con-
tained buffer. Formazan formed from XTT is soluble in water, so that XTT assay does not
require DMSO (dimethyl sulfoxide), but the problem is the measure of colored drugs for exam-
ple ADM etc. It is thought that XTT is a useful tetrazolium salt and the assay is simple and
able to evaluate with a little number of cells.
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D & B RBREDHEM A RT A EE OMAKE L 12BIR
<, FAUEZROR CHBGCHrEIhSEET
b, EFIBREXELELTHS. LD T, &
L¥BRE 21T O BRI EE e & &Y, BRI sEEA%:
FRLUTCHEHL, IVERSEEZED D L &b
2, WIeT DIER AR ER L2 ETH
5. ToHMORDIT, BERE A~ ORERIRZHT
RBEABRAEIRTVS. 205, TESLIN
FF L1z in vitro O HIEFIRESZ M 38 SDI (suc-
cinic Dehydrogenase Inhibition) test I,
tetrazolium 234 & 7oB MBI = -~ 7 IR K
FE#EiZ X b formazan EILINDKIGEFIA
LT, HEHoREMAEIETHY, HAELIX
Z O tetrazolium & LT TTCE % .
TOHRRBEIE W MTTE? 23553 b &g,
A#ES® = Mosmann® »° MTT % fiv7- SDI
BaREL, BEKKTHLBACKE S h Tw
558 i, L XTTE 5 &h, Scu-
diero 59 2 XTT # B FErRE L.
L, Tz XTT %Ay i SDI test % i {7
L, MTT #Ricth & ERER CTER
HEARET L, X5 XTT ofis 4h Lic M
Fa¥ T ORI ATRED & 5 N FEERIR AT & In 2 7o
DTHRET 5.
i£1) TTC: 2,3,5-triphenyl tetrazolium chloride
#2) MTT : 3-(4,5-dimethyl-2-thiazolyl)-2, 5-di-
phenyl-2H tetrazolium bromide
#3) XTT : 2,3-bis(2-methyoxy-4nitro-5-sulfo-
phenyl)-5[(phenylamino)carbonyl]-2H-
tetrazolium hydroxide

ERMHRUAFE

FRC A EBMRE, ddY~ v A EERMAC
#ACFEHE L7z Sarcoma-180 #ifa& Ehrlich &
Mk, T U THRBISNBLVEVZT e b E
FEtk NUGC4 &Rtk SW13 ThH%. NUG
C4 & SWI13 @ cell line (x RPMI 1640+20%
FCS THi®E LW 1 ERBERY B/ LTV 5.
MTTitv 7=83 X b, XTT 1 Polysciences
IO AF L7 HEFIZ mitomycin COMMCOC),
adriamycin (ADM), cisplatin (CDDP) #
Wiz, MMC, ADM iipfixEe £ v CDDPix

HALEHX DAL, RPMI 1640+20% FCS
THA2DBECHFRLUIL.

MTT, XTT assay Wied, EHME %
RPMI 1640+20%FCS (50X 10*cells/ml) 2%
X2 96well cell culture plate & 10041 352>
S L, FIEEF (100uD) 2z, 5%CO0O; in-
cubator PC 37°C T48RIEE#E L. L bEoig
fER7 ) — v v NTEREINCTS.

MTT assay T3, 48f5fELs#& & HiE# % PBS
(phosphate buffered saline) T wash out L
Witz MTT #FE MTT 4mg/ml+0.1M = -~
7fE Na) % 2041 pnx 37°C T 3 #fH incubate
L. Fo% DMSO (dimethyl sulfoxide) 150
2z AR L MTT formazan #hhi U7:.
KT ELISA reader %\ TiifE 540nm T
BiE#%, Inhibition Index (LAFLL) #EHL
1.

XTT assay it Scudiero OJFEIC#E U,
Tixbb, 5EE XTT &% (XTT 1lmg/ml+
PMS (phenazine methosulfate) 0.025mM] %
iz, 37°C T3~ 4Kl incubate LA L7
XTT formazan # £ 450nm CHIEL L1 %
BH L7, XTTicnz » PMSoEE %, Table
1 wRT X5 S-180 M@ & Ehrlich jEfHla%
ACTHE Lc. Ticbb, BRI ER & 4
FeE % 5 % CO2 Gk T T 37°C T48WERIEEF 1R,
XTT ## (XTT+PMS) %z 37°CT 4 B
incubate LBOCE & Lic. XTTixzhHE
TR MRS, (REHITHDH PMS &z T
X% & XTT oRREIHT. PMS 0BEEx 0.0
mM~0.05mM ~ LA xe5 &, LB
4, PMS ORE &R MM LA, FHiliL
5 % ¥{#H, background® k7 3 ZEic AnPMS
DERRDOEEL, 0.0lmM~0.025mM L& x5
h, AEETIE 0.025mM DR AFH L.
XTT formazan (3 2 HDOREA + v 2 FHHKENK
ThbHted MTT assay ER7ich, @ O0HE
FiEBRZFER X8 DMSO (dimethyl sulfoxide)
XD HBIRIEARETH D 20 ¥ TRELTHE
Th5.

£ ¥, W assay & b Mf@% & incubation time
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Table 1. £ PMS EEZKiT % XTT ORGE
. XTT
Cell density I ]
Cell line X 10%cells/well 0.0mM 0.01mM 0.025mM 0.050mM
(PMS2E)
50 0.036 0.116 0.145 0.218
S-180
100 0.058 0.245 0.736 1.559
. 50 0.036 0.093 0.108 0.167
Ehrlich
carcinoma 100 0.062 0.204 0.654 1.211
Background 0.244  0.260 0.263 0.316
« incubation : 4hr. 37C
¢ BRF =5 D {E (T background 25| W 5D TH30 -
DEEFREHKET 5 725, Optical Density(0.D.) .

% incubation time 24 & CHEE L7,
HEFIRZ M OHFEIZIY, control (a—m) I
w3 A FEFIAR IR o B RIEMFIHZE  Inhibi_
tion Index (I.1.) %X TKD> .
I.I.=a—p/a—mx100(%)
a : FlEFIEEMAR+MTT or XTT
P : HEFEINAIE+MTT or XTT (4l
FEFIE )

m : background

o——0 Sarcoma 180
o-——-o Ehrlich carcinoma

2.0

—
o

Optical Density

1. WMAELEMPEEKEOBE

S-180 fifa & Ehrlich jgEfifg 2 A\, MTT
assay & XTT assay » &M (5~100X
10° cells/well) TL#$T%5E& Fig. 1 X5
RS & AR ORI EOMEBE R D~ 1. F
7z, XTT assay (¥ MTT assay X b & REED
@L<, MRESVIRCBETLIHETE S L Bb
nas.

2. VEGEEETERR incubate L 7-BD RN

-
-
—

Fig. 1.

60 70 80 90 100
Cells/Well (x10%)
iR BE OB (Sarcoma-180 g, Ehrlich jEilia)
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1.0 ~_—# Sarcoma-180
Ehrlich

carcinoma
> 4 6 20 24hour

Incubation Time (hr.)
Fig. 2. #%J##S (S-180, Ehrlich carcinoma, NUGC4, SWI13) i<kt %
Lampas (5x10¢ cells/ml) » XTT FEFfiE O.D. {EDOBIGR

E (a-m)

XTT assay it MTT assay X W ERE» &G,
Z OBt R s LD B C oI A I RE S &
5 pkezt Uiz, XTT xfVIcE 6 By £ Tik
fEAMEDS, MR 5X10* cells/ml TH 20 fy
ALl | incubate 375 Z ST X Y B EE T HIE
MEHE & 7 5. Ehrlich #E#ifE, X0 NUGC
4, SW 13 %o cell line i© 2o\ T FEEROH R
187 (Fig. 2).

3. RIGHERE &BAEORMGE

S-1804fa » & MfaBuc ki1 5 XTT assay &
MTT assay ORI & BEEORR%E Fig.3
R, RICH A2 0~24850 & A5 & XT
T assay (X MTT assay X W RREVEL, Ml
B e CHRISKEREIAR 75 & &bl

EEAME L, 2485 R & #4m% R L7chs, MTT assay
T3 ~ARHBIE 75— riciE L. Theb
%, 50x10% cells/ml # A7 MTT assay &
M UfE XTT assay TixZo 1/10 o 5X10*
cells/ml TEEH incubate 75 Z &2 X h1B5
nas. e s2Ea, MTTRHEUTCXTT
% X0 XTT formazaniid/iswWeE 21 bhb.
4. XTT RisEsE & LI OfR
S-180#Ra A A\~ T XTT KIGHEE (2~24K5 /)
L LI 0BG o WTHKRE L. Mifa% 10x10*
cells/ml CTHFISEIBET W THREZT-
7-. Fig. 41"+ X 5 MMC, CDDP 2w
TIXAWEE & S RICHRICERRS —BTH -1
OIF LT, ADM oW\ Tik 6 Bl ¥ TIRAR
FETH - Toh 20~ 245 E TIE R REE LT e
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= Sarcoma-180
) PMS : 0.025mM
o= XTT
8' / /30X 10%cells/me
3.0 //
/
/
/
/
/
//
2.0+ / XTT .
/ 10X 10“cells/mt
/
1.04 XTT
5 X 10%cells/mt
, p——2 1y
50X 104cells/me
N A MTT
/ 30X 104cells/me
2 4 6 20 24hour

Incubation Time (hr.)

Fig. 3. f##ifafuc kit s MTT assay & XTT assay DJZJEERSE O.D.fEDE{%

Chit XTT assay O#F L#E#|% wash out
Lig\ e ADM o EE LT3 L Bbh
5. Lichi-T Fig. 2 TlRINB X 51, B
EEAMEVS 2 ~ 6 ] % Tt ADM 0 p g4
TR, EHBEOEY 1ug/ml o) 235 HE
B 30pg/ml X b3 LI 235 L T5HEHE»
HY, WHEITHBD N B 20~24REH T12RE
LicfEnE s ht.

5. impa% s LI omME

S-180 Mifa% A\ T Mfa% 10X 10*~50x 10
cells/ml C&£FEHickxTs LL # &8 H L 7.
Fig. 51z/"3 X 512 MMC, CDDP izowTid
ThZhOBREC BTG 1zig—
EDEE R LI, ADM 12 2\ T it 10X 104
cells/ml T LI 2MEx - 7. ik fifaginid

17D AR TR 7B E R B S & LT
ETADM OEAFEL TS L Bbhs. -

6. EXIBELLIL OBF

Fig. 61X XTT assayiz 8\ T/ ¥4 c B
RISIG & R B8 & S CERRIRIG X 27058
FOHEFRE BT 5 L1 (%) 0 sy 73

S-180 fifa T XTT % T 5x10* cells/ml
T22RF WG S 7854 & 30X 10 cells/ml T 4
WPIUG SR IBE L B T 5 & FEFEED
LLIER U Ths. Ziut Fig. 4, 5 TRT
L5 LIk XTT KSR i c 8 s
nig\wZ &z X %, Ehrlich E#if8, X0 NU
GC4, SW13 %o cell line 122\ T 4 EER A 1T
ST RBED KR X B, Lo L ADMic>
WCIEE TR - 1o,
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Fig. 4. XTT Kitkke L1 (%) OBk
1.1 0—0 1018/t O—0 10tg/nt 0—0 2518/mt
- - (%) mMmC o0 1.3/nd ADM ®--0 1.8/nt cbopP -0 1018/ml
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Fig. 5. XTT assay ki sfilagEs 1.1, (%) D%k
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(Sarcoma-180)

7. XTT assay [CHEZRETHEFICOVWT
Mg DL B 2 F- b1 BEEW & L T Gibeo
RPMI 1640 with HEPES buffer * H 7k 3

RPMI 1640 with HEPES buffer % i\, +h
Zhicxt L Gibeo @ FCS & K 1lifk2:o FCS %
MATHE LAY, TOBBRZEA LR DLR
e o te. BEKC X 52t B K RPMI 1640,
H7K RPMI 1640 with HEPES buffer st ot
Gibco RPMI 1640 with HEPES buffer % f\-
THE L2y, Gibco RPMI 1640 with HEPES
buffer Z{F/H U7z b D 2R &8 SRR S hro 7o
(Table 2). z i, pHOZEE 735 medium
Lhddlonicd L Bbhs. Tib S medium
O pH DA E)% 6.4~9. 0 &L X ¢ O.D. {3
WET% & pHT7. A TR SEmBIR, 7o n
VR TIRIEL 75 T3, ¥74% medium T
S-180 Mifa O REER D pH O X B % B % & bu-
ffer & Anie\WBa ORI %O pH ZEEET I
~, 1.00 U EZEE T2 D1k LT buffer # A
B AXEEHR L. MTT eonT ) RED
EBRATo7ch, M, pH OB LA L
iR Rl

Z =

AEEDLY 12 X hBAF Stz SDI test 3, &
o & B A —ER R A X I F D
JAEEEBERMCHET 500 TH Y, HIEHIRK
AR EL O R TIRE S < il X
CHWHR, BRI S Z0BRENHRE SR T
WBH. SDI test OFEE BT S &, DEFET
BIERS D 2 L, DBEMHE I HENE
BRITHDH &, DIFFMENE - &, DRFE
MRPBONRD Z &, DEROKRELUTTE S

Table 2. BERIEDOE\D XTT assay ~DHE
ke © S-180 ¥fl 1 0.D.1#
MTT(4hr.) | XTT(4hr.) | XTT(2¢hr.)
el | g | aoxa0t | 5xof
 EARPMIIoN0 0.634 0.760 | 0.855
E?kRI-;L-rI“I 1640 ;
o e mtger | 0-610 0.952 | 0.78
GibcoRPM I 1640 H
with HEPES buffer 0.882 1.423 E 1.390
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&, O)%L ofliERlA A TER L, T
BEEMCAEID oW e 2 BT 5 2 LT
5. MEAE LT, DEFEEOSHA, BE
AfE & BT ARMESF AR & O D BEDSREE T H 5 &
&, DFHIKIFE ORI OB ELHEIL ST
22 &, 3)masked compound O IEHF|DHE
MTEIRCZEREN DD, ZOhPE, BESE
HEIECH W% tetrazolium ¥ & LT MTT 28
S HWHBRTWED, ToBRHLL ARSI
XTT %> PMS (0.01~0.025mM) #inz %= &
KX DIEFCE CRELHET5 2 E0RE Sh,
Ik T MTT assay & o Molessta 52k
fE%E 17 - 7-.

XTT-MTT & L iw KB TH B P, o for-
mazan (X MTT 231 + v{EXhTuisw ikt
L, XTT 2 2ffiok&1 + va dotew, Kk
Thsb. Tihbt, XTT #HT SDI test %
oY b, MTT OFHTIT 5 B ONBEHRIEC
DMSO # i\ 7z formazan Hhii7s & O EEEIZA
Fiiss. 72 XTT % v % SDI test Tk 24
FETER L BOLEE oz ~3 2, —5 MTT T
3~4MfHT S 5 r —icETHZ L0 n, XTT
$ X0V XTT formazan (2 MTT otk L#ifaE
g EEZBRD. Tibb, MTT assay
149 5010 cells/ml o fHfaf THllE S5 23,
XTT assay Tl 5x10! cells/ml T20H5R9LL
incubate 5 Z tic X h@lE gL /e b, XTT
assay (IO OREAH T 5 2 Licie s, K
I TR D I E SR b T 5 2 &%
<, HERD R D I R THIE T & % it
A EE L. 2o XTTA M7z SDI test
A REZERREE 2 b B L,
XTT T fieERITH5 PMS izl & RE
NEMNBT, o background AE L A
WS RENDH D, tetrazolium A V-
YERER i, Mo BAuE, ERE#ROREAR
L OHER (i ADM) o T X % 8%k
FTRELAND D, Zh b &SRB 3%
MORMBTH DA, GHBH LT L1 DB
5.

BRIK a & o MBIz o Tz, SDI test © pik

LB DD EEOMBEN D B LT 5 Hig1e
B\ FREORZHRBRIC OV T EORF &
KRR E 25t LS coxike T & b 1 #
TN L2 &, RZWRBREoR%, BRTH
By THh - tcb D61~69%, REuY: TR, HIKT
BRI DIN~97%THSH. T HITBIED KN
ABBICIZ LI L OMESAYH Y, TR
DEZM A T EHECIXFRIATE 202, My
RHDILIZEAETXTTFR LR CE D Z %
RLTWA. Lich» T, BRI gt
a7 S BRORiR&MF & LTIR < BIRFIC iV
NHEXEHELEEZLRS.

BB FRABzsehich, SHhvkeREEELE
Roche fH9efr  AARREERFTR, thFFshy 1T EMUEH
BE W SHLAERCEH LIS,
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