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FLIE HIB5TICER
¥2E ERHE
BN FERBY
W2H HBRMH
EIW ERAHE

FBIE REASTVISH

Fk, BREAEETH 2 EABICLEEETH
AEDEZFBELIEOTEIH, ThiZH&EME
WogEEORfudIc SEHMROLBMIE DEE
KHELNAT EMPOMZINTE LML TH S,
Pool I LT Dumlop? FIAMHEERWTZ OED
RHABMEETHEOTELMN, Z20BEL ORE
HO-2 (e & ) KRB OWIEES O Fiinds D Emie
RIBF BT 2 £ ORBOHI PO TRES LT
3. ThSOBRIBRIZIOBRTE» D B X T60~80%
ITOMMNBY, ZORKIMETCLIOTRED
F5TH5. COXHICHREBRATH2DE, B
FIOAETIREE, Mk OEHMIIUERDOEBYS
ROMOSEIMBIE, &S IESMINSHNE T 2%
DERBEC I BT EBIRIBRNTHAH LBD
3, mhoBEHlOHELEIIAICEO>TE
LWEERBH BT 12, 20 OHEHNKHEEY
WmHEL bic, BEANROREEFIIHEICECERE
TBREMNIDNC EFEREBLDPTNEEEZTE
V. REBRMEL L TEERICERNERERSITV
By, BRRL3EEENCIFEE IR
BThaEubhRIIKSRVL,

DL REK, SERIEREERE NTS 4.4~
Bis (5”, 7”-disulfonaphtho-1”, 2”-triazol-2-y1) 2, 2'-

B %

M3 FBRH
WA RIS VLB
WOE K W
X ®
i

Stilben disulphonic acid hezasodium salt THEREM
KHREDTEXRILREOAETIHALN, B{DA%
REDTREINBZIHIRUEDTER, bz LIRT
DERBAMITFHROA 2 ERMCLEL, Mh
EERORLISTHEFRVEFZR LIS E
DEZ DS, TORGEBERSPICTILELE
LT, 2 3DEBREHAAT, KIFTREOREBHE
KELUTE-ERNTMRE NTS £BOTiiiE
ie, AESRRZEZHOVTELNIERIEDVT
DRBLEETS,

H28 TR FH &
btk NTS b EARMRERET 28R, —
BOREBENSEX TRELABRARE L OBE
ESICL D HDOTRIEVPEEL, BADEHELE
£ pH IO NTS il L 2REL, o2 nan
AIHMASTHICES LD RV IIERELEE
L1z LT, BRKBEELLREEEMALTED
HAORETHEL, ULhrdk, KEE~OEKMR
FROT NTS PiiTR2>TZORGERIES i

DEEMZHODLICLL D ERA 1.

1 ERHY

ERICERALBYIL, KREATETERIh
C3H/HeN (8) xdd (@) : Fi=9 R, HBRME dd

FvUR, BXURBERZERL .
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B2E EERMKM
1 Zefaggd LT, HEHAORNRER NTS No
23 ({ERILE) ZHEAL K, NTS No. 23 DILEL
{3 4, 4-Bis (5”7, 7"-disulfonaphtho-1”, 2”-triazol-2-
y1)-2,2'-Stilben disulfonic acid hexasodium salt T
ROEEREET 5.

A D pH 2.0~11.0 OFEFHT KCI-HCL, Beropal,
NapC03-NaHCO3 75& @ Buffer dh TESKE £
N E OB AR L .

3. ¥4 DEAIE NTS 2 BAL&D% L
ZREMD Buffer X VT4 D pH Db LICHEE
Kk ETEV, BAOKEHRE NTS ORERE
ZZNZTNh BPB @

2N /TN
N-—-—N— — = — —N—
N 'f/CH - 1\{\}I>\/\ BbLURLRE
HOS [ Y TN SO3H N— Y Y SOHiy, moghRsks, 2
A% N DEEBELER
SOsH L, BEXRuEIR

2. NTS Ofifiaili RHT 50, FE
BORNRBM~DEAEELT, PATHT IV
(EX4tE%), EmMER~® s oe v, £nEEH,
ESHBF LY Mirsky, Pollister DFES Itk D
WL 72 DNA-EH (DNA-P), =—aY vk K
Sk b L7 DNA-P 2EBL K.

3. FRICHERL:ENEER, —V) vl
AEAE, e X REINLIROH
KR MH-134 O 3276 4%, B LU 277§ ZAECD
Fi =9 2B ABRMULBEABO D% A .,
z @ MH-134 RBERERcRKo b Sl
HE+T3ATEMDHSHDTH S,

4. MNEREIELTIR, BEREOESY Vo6,
KM, BRUBHEEERLE.

WIH EBFE

EEcileF v ELTRDO LS FEREOL.

1. —gomapBEBEEiRIL <, NTS 8E&L
THBESCEOTEARRAET 2 H0TRIERY
PEOEIMD, LEOTHELDOEHEN.3KIER
LU, £M10cc iz NTS D5mg ZRAL, pHZ
2.3~11.0 3 CHEEMICTI% L 7. T D NTS, BB
BAWA HCl $X0 NaOH wTk# 44~ BE
2L ELY», hE—FOEE (EXRAINE
No. 51) LicitiFL, BAEMED, TDOEB L NTS
DY BT kB, HKIREES 2, THEDD
BE 1, 20 &< BRKIABER LicEgc
g 2D —F%BHO BPB Qs T, MO NTS
R0 F F FREEPODNIMEIEE K TH
gL, FiicT I /BOEEb=YE ¥ YR
TFR MU, FRCHEEFLT, YROBNT,
znofe@ pHIRTO NTS 20 OLHREE &
AbETHITL..

2. ic NTS EkHSEED pH KEDTEDR
TIREICEWE X 1o T T EMBELONBDT, NTS

100V. 2mA T 12 T3> 7.

4 RCEEEREBENICNTS NTS O REakEE
231505, HOHLYH HE6D
Beronal Buffer i T4mEER XL, ZThic
100°C 105 ORMEAZE C URREEL, pH 2.0
~1.0cRFEE N NTS Bk hel, &8
o Enb pH MAERDI,

5. Aigic s OBHTROBTAVT 1Y,
~xsary, £ME T~n) v e EKE DNA-P,
FHRAF DNA-P 238 Hicili T LUik#ikEe L i
%, 100°C, 104 DEMIE TRV, RREREE
L, 4 ® pH © NTS EHTL09M4EL, NTS
R hED pH MEREL 2.

6. W@l ko TR, FTHREBK
EARL, A& /—-rENREve) VIRTEELL
D%, BIEA 4 V4D HO, NaOH T, pH5.0
~12. 0D EICERL 7= NTS B TS5 Sgel,
zhZEhE—o0 pE TH4kEL, TREXZERE
Bisic Lo RE s A REEEELL, &
DS, £ OEKRIFERE EEMIREEEET
B—0z74 FECRKLTE BT REREE—
FICLT, BEEoREEs o it EEMROZN
LOERICONWTEEL. e NIS &K
A4, DNA-P &0 BRlks S bdsbhbDT,
BOBICOWTHEMICEZT5BME 62T, —#
& DNA-P s $3iT1e b 3 LAKDHE, $14b
LHLHLHEHBD PCA (B a—wilR) T 95°C
1058407 L, DNA A4l U 7o Fi # © pH O NTS
T 5 AR BAETE S FETEORGEEEGRE
Ui,

3 X B AR

+4 NTS O4DHFEOELIcE WK ETOH
SORIED (L% K425 BT, MELCELOD
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pH O NTS A O BARBRETRE, 2 DHERE
2EEARY P ESTTHRLTA LA, EY
1, 21RTRBEZ . $Hbb AICRTERD
NTS i1 8¥E (pH 2.3), thitt (pH6.5), 7o %Y
# (pH 11.0) o4 b3 hi it ooy
ZDEHIREIC &L L R ELLIZA S hig,

UL ZHicRL, AT IvE NTS 2R
ALTRBIZ3ED D pH I AR L 12 3 DOEE |
TOWMIRER, BH1-20BItRTL 51, NTS
REMBROENH KUK TSN L1351
LSHAL, PXOBNERT S, BPB R0t i
FTEZOD NTS - BEKAY T 8X4E kOTL 3,
TAHYEBH BN EHRD B L BB ICORE D
RO2EKABEDHSN, TAHVKRTIE NTS L&
BHEDRELEIHINE N IFERME SR, HBO7:
BTLVTIVOROET I /VBERNTAIZECS
TR, TI/MiCiE NTS BAL e F=v e
F Y URIGHK, BXEBEL TS NTS 80IIHA
s tnont:,

DELE~NES oL Y& NTS 2BAL-HDD
fi% pH U k1 2 B L TNk ER, BH1
2OCIRT L RPHRTR 7 A7 § v 21347
FROMATH 24, BB TO1Po~Es oL
YRIEKETROREEL, 1Bo~EsoEer 3
RERERT H0O%FH NTS &SN T 3
EE U, TAHVRTRBLK~NE DY
YOUEBBEEEIALDHOENBNTLLA NTS &k
HKAD~z oy BEHONE, R TOME
eV oy TREEROEALBIZRAETH S

M, LT~ S o ey H—FENL T3,

F1EhHH NTS [~z 0y OENEhOcER

TEHIEORATF~NTS o v EROTRIVA T
TIVERREL LI BRHAGOBRRE LT ENL S,

DEREMAEE NTS DRIETIE, EE1-20D
R & ITIRIZ pH ORIL B THA T AT 2
VERIL XA REEAZETIROTNS, LLbL
CHESTZE, cofpTrriy, E~esor
Y, 4MmED 3 HoMicidrpllis LU Tk LR
THLHIMOKR X SIThTHhDENL SN, Z0#E
DRBCHTDHOENHLbDEEZLNS,

DEREFE~I RN, T—aY v e Ig KGR
SHIL L - EAREBEE A FTHERIZLE
H1-20E-F), itk (pH2.3), ifl (pH6.5),
TRk (pH11.0) 7 fHBIC 3175 NTS O
HiZxbHTEN. DT &3, DNAP 38t
#H< & BPB OEMNE L, D DNA-P Al
thTIIE < IT fibrous TV B, WAEMNEL T
e 585515, LhL, BAOD
NTS & DNA-P & LfkIIMYEETIE BPB i4
DENEBREELOEALN L —~HKLTED,
DNA-P & NTS LidE D LX{HEAL TOBHEMRK
CRENTHE (FR1),

I, ThoDBRRESSILSDLIRFAT B2
¥, NTS 7214 B XU NTS LA Shrc4MmiE4siE
4#® pH TEIZKIILTH5 &, NTS BT
M55 pHBTH A BEIMICKB I iz &n
wEht (]1).

ULoL g% BALEAE, K2, 31IRY
LI, &bt (pH2.0) T NTS 3EALE D
i ofllic@>T o> X kL, dtk (pH 6.5) I,
Tah Yk (pH 8.6) T NTS i2iz & A E sk
ZRATHASRECIEY, BPB ROTRMBEN

#1, ZFEEHAOEW PH B kir ZIE8E,

DISPERSE PROTEIN | AMINO ACID
ALK. | NEU. | ACID | ALK. [ NEU. | AciD ] ALK. | NEU. I ACID
[ ABC[ABCABC‘ABCABC]ABC
LIVER N.P. —_— — — + + + —|+ + 4 FI
EHRLICH N.P. - — — + + + —|+ + 4+ + +
HEMOGLOBIN - + + + 4|+ + + o+ o+ 4+
SERUM - + + + +|+ + + 4|+ +
ALBUMIN - + + + +|+ + + |k +
HEAT Hb. — + + + +
HEAT SERUM + + +
HEAT ALBUM - + + -
DYE — —_ —
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K1, NTS &0 AkE K3, NTS :4MEOuKxBDORERE
QoD 7e s pH TH kBRI W) (pH 2.0 OPADHE— ik Bi%RT)

44, ‘Mm% pH 8.6 TL’AikMhLAik,
H~d pH © NTS TH1s
(M TR oL bR FarRd)

2, NTS :4mEL OREDES KB

+- r
BPB
pH

8.6 . Re

! NTS
gefn

R5, 4mE*x pH 8.6 TELKBILAR, BrD
PH © NTS T L TENRERE

DAHHBDICHEKIT B, TIEb B4 MFIIBEE
HWOAIZHB 0T NTS LEAL, BALDE
bk X p T EMbhrDl.

X 5izH oHh UM% pH 8.6 TR
BRI L, BEAZEEREL TEIEELD
fobx, =M EM4 @O pH T NTS Qb 2713
SR, BIEE TR 2E bMOEEEN
388, ET A VPEZIEBIC LD T
NTS & BARKALILKIED, TORY REE FrMicDEHR (TVTIY, ~ESOEY, &
2R L TR TS (K4, 5), 7, E%ey RFEEAR, -0 v e BKE
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RBxE&EQ) LK ECETLUTHESRZMED, 100°C
VA TR, BEEMETE>12b0%% pH O
NTS TRAEBLARIIF2 27T £5TH3. +
thb, TAT IV, nES oy, EmEkER
ENENRMER (pH1.8 &) pH3, pH6.5FT)
TREINEY, THULO pH TRRREREI
B¥5. LU, =—0) v e I OKENIZ
PHIL.OKBNT O BIRETETH 2,

2 HMeoKEavFHL, NTS cia,

(NTS REREHOSTHEMES S
TLEERLTNS)

l Al Hb. Ser.

B | Liv.
pH1.8| + + + + | o+
pH 3 + + + + +
pH 6.5 + + T + -
pH7.0| - - - + +
pH8.6 | — - - + +
pH 11 - - - + +

Zhopr i3, NTS BEBZ L, Lod
EORERDIVEEGOTELLMEL, HEL
ALV PBINBELEARTHDTH B,

wic, UEORBER»S, = v AOEMRE X
Uz—Y v KiE@RE » 2 ) -V TEEE K
L, #4® pH T NTS %7182 CHE. £D

HRIIRIDI S, BNBMSETHEL 5 2RY
Tid, #HHUALEY pH T2 NTS ik 3
HEDEDIZO, 0 pH TR~ Y » & i
DOLBEFFMEREL O &L RBEINEZ Ehtbb
2. BEHIRZEOHNEHT, | Dk miEs
mltTh s,

#I, U ADAMBIEIT=—nY o

MUROD NTS By

WHITE CELL EHRLICH
PH

CYTO- CYTO-

pLASM [NUCLEUS| 5o INUCLEUS
11.7 * - * *
11.0 + * + *
10.0 + + + +
9.0 + + + +
8.0 + + + *
K, Agit, Y vooms, Frgie, RRDIUMR,

ABRBEKRNN, ABRAEEKUSE, =—ny
v b BUKREMANY, MH-134 KOS L BEEL 2
DB, Fix O Glycin Ll H# XY NaOH T h
Fh pH ZHEL, & pH KT NTS KXY R
UCEREHEMSEI T CHRLLEERR, &4 5ITR
TEHT, PLwHEHO FhEo pH HE THE
WHETH 2 T LB ShTiED, 72750, FEimH

#4. NaOH ZEiT pH #HEL, NTS fifa
pH 6 7 8 9 10 11 1.5 | 11.7 12
A e # + + + + + + + + -
m: B # + + + + + + + - -
B B + + + + + + + - -
X R & h ¥ + + + + + + + + *
2=y e BKE + + + + + + + + +
MH-134 f X # + + + + + + + + +
#5. GLYCIN R T pH ¥ H%L, NTS &&
pH sl 7| 8| 9| 10| un |ns|nr
A i (e + + + + + + + + -
3 ) # + + + + + + + -
FF i + + + + + + + - -
X & & o X + + + + + + + + *
AB B HER + + + + + + + + +
ABBABRDH + + + + + + + + +
T=nY .y e BikE + + + + + + + + +
MH-134 J§ /K %% + + + + + + + + +
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FRD S 5 RBAMER?S T BIs D s PH B ET
nashz,

7o, COBA, NaOH %230 HCl % pH I3
BO 1D DREIKR A+ B ROE (minimum
fon concentration) T (k¥ 738, Th & Glycin B
RTRESh D EOMicERMICIRAL v
BEDSNY, £/ DNAABI o—nld 202
M7 o— AT L bDIRONT bAEE
hok,

BAE BERKLUICER

BN THE ERERORE FORRE K->
WTRIBEAEBBENTVIN, bEAHA, BB
KD R L U TIL Crabitree efect!®), DPN - TPN
DD, RNA @ guanin O B D MNP, deoxy-
cytidylete deaminase {E¥ED FH2), Phosphatase 7
¥ D )2, Toxohormon D EEHM I3 & H{L3:M
BHBROEHZC OO TREELRZINTSY, T/
FHEEMCIERO RN, ReloRBENSD,
Az 3B mRONRELSC Embh T
2.LoL, 2hoBeoBoRERSE TS
XN RBAREHTEST, EEAETLY
LR ETLELEENICERL BRI h
T3, CZWRL NTS KL 24t R
b, PRYFKT, WERICHEERENS SRR
A oNIZpDl, Tbhb, NTS itk Bl +
KHELEBAZ BB IHERERLTHE, —i
IRZDE I RBBE A X >THEIEE IR S
B, 6 IRTLHICH~2 D pH B TOW D
et RlolfofEOTICLS bo LB
IhTns, TRbEEEMEBRIIEN pH BT
HBAHRTHEL, GUEBHRETHIEQIRZOEE
A (Isoelectric point : IEP) LD Ev pH Tl —
CHBL CTEEEAaRICRLIh, FieBmEaRI
B pH BT -~ HEL, EARSIERLVE
VW pH BT+ KEBT 2D TRIEERICH EIN
5.

ZOBEEZMLTEE, NIS IBEaZLLTO
HHRAFLTHAZ LIERS, LkL, 771y
DETAIZ pHA4.6ETHSHDT, pH 4.6 LLE
Ti—KHEL, BEARIKREZ SNIRTTHS
B, ER bbb oY, EEIKIZ pHE.5ICEN
THRBINZOT, TO NTS OPBEIRLSTL
bHBRLSDOHICL B BDOTIRELSLL, LAL
NTS O (el ERo MKERkMECLZE

6. BBNESCLoOTHRSREINS
Bt

BASIC DvE

| cHaree

=

ACID DYE

D Qe

—_—

| cHarae

pH

ACID PROTEIN:

S

Bho, PROBENEEITERERL TS LS
ATELRINRSZS5THS.

EMESESMIRC L TRIEER NTS THN
pH BTISRBINE LS KKEBROEREEL
THBE, RD2O0CLCBHINLS, +1b
5, H1RBET TOS OWERER TR, HER
KR3HERSEL, #DTIHICIE RNA © DNA
DEOBBEEDSDLDTOES N ENELS
N, Zh& NTS L MMiaTac e, H2icit
PEMIII1EO LD TIE protamin HLELAER
KU, ~RICBEELICSBOBENT I /B
B1:HTH5S5. BaEOWRETIR, MisMlaoki
HEADT IV BMRSRECSBOESET $ /
BEDUEDTOBELEBHEINTINEN, §H5b
L-HTR%EADRY, FTRZOT I /BH
BHSBOERET L/ Mbh oo TEY, 208
REBAMERL TR ENELON, Thd2
DORFICL D BERRSESHRICEBLT, 31
BR7ZEHD pHIZ TS NTS T3 h23 b0 TH A
2EEZ NG,

COXSRFEDBEL S TNHIE, NTS BES
bEMRERARBEES L TOMEIRDIINES
TH3.



ERROBNREN ST REREME LM LB EREORE 529

L L, BHEEPHEMRICIREEOS Sk
£, BEUEABBNEVS TSR I hRITR
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F5H K L

AT 5 NTS 8N BaEORERIELH
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NTS LAEHAELY, 20 REREEL HANLD
PH BTEALEER B LURBEBI kST LY
BRL, S5z~ Y v ARG, MH134
BKRHERIRE, ERFRN, QmiK, ABBREZY
v, ABBEEARD ABHSELBOTHKR
PEETIED, ROCE 2EERES],
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Studies on Fluorescence Staining of Cancer Cells and Cancer
Chemotherapy with Concurrent Use of Surfactants

1. Staining Mechanism of Cancer Cells By Fluorescent NTS Dye
By
Kazuo MORISHITA

Department of Surgery Okayama University Medical School
(Director : Prof. Dennosuke Jinnai, Sanae Tanaka)

Author’s Abstract

For the purpose of elucibating the staining mechanism of fluorescent NTS dye that deeply
stains cancer cells, some model experiments were conducted using fluorescent NTS dye mixed
with a variety of proteins to pursue the manner of staining by means of stripping method at
varying pHs as well as by paper electrophoresis. In addition, staining of cells was performed
with the use of Ehrlich ascites tumor cells, MH-134 ascites liver cancer cells, normal rabbit
liver cells, normal rabbit leucocytes, lymph nodes and peripheral blood of gastric cancer bear-
ing patients, and human pus, and the following results were obtained.

1. Static electrical binding seems to play a principal role in the combination of fluores-
cent NTS dye with various proteins.

2. Cancer cells are stained deeply with the fluorescent NTS dye at higher pH range as
compared with normal cells.

3. From these findings it has been clarified that, although fluorescent NTS dye is a
suitable material for staining cancer cells, as young cells with abundant basophilic proteins
possess specificity, fluorescent NTS dye is not necessarily so satisfactory a material with
respect t0 its specificity to cancer cells,




AR BRSO N RIEE M E & 00 U 7o B L BREE O W 4 531

FH1. BPB Hifaic k 6%&550)%&;&3{&‘35?

E

NTS Alubumm Serum Eh1 lich L1 ver

Protain

Alk. (pH 11) Fluores.

Neut. (pH 6.5).| ‘

Acid (pH 2.3)

Acid  Heat —

Fri2, EEEAOLKKAKE (NTS %mae) DRIHE

A B C D F
Alubumin Hb Serum Ehrlich Liver

NTS ar 95 9F ar s
NTS NTS NTS NTS NTS

Protein

Alk. (pH 11) Fluores.

Neut. (pH 6.5)

Acid (pH 2.3)

Acid Heat
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FH3, vy AOHMRF LTz —n Y o e EHEO NTS B tmmes
(R B mR%RT).

White cells Ehrlich
pH 10.5 pH 10.5

pH 9.5 pH 9.5

pH 8.5 pH 8.5




