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Toluidine Blue it &k 2 B » &5 D
Histamine % B # #%

M IRFERFHEEFHE (EE - LWFEESR)

ER

G |

CRIRISEF 3 A 27 H2H)

#

¥EE M aniline BEIC KL D metachromasia 35 C
TREE S OTBEROFERICE ST, Eoimkd
5 Ehrlich (1877, 1879) 8 RO&4Z L 7« JEisiA
i (Mastzellen) ZHBIL72Z &3 B TH B, &
Hi#E aniline BED S5 B toluidine blue (LI FTB &
B&EE) 13 & { ITZEBEYL metachromasia & 24 5 72
DIEHRRREOBNICE(FAIh T, ¢
NEERRBICAVIEARAFREROTBD N
3 EBTAPNTED (Camble, 1952; Wegelius
and Hjelmman, 1955; Gustafsson and Cronberg,
1959), Gustafsson 5 {3 TB DX 5 73 metachromatic
dyes THF AT H e L 7z $ARE Tl fthDEH bt
BRYEOIFRAEZEECIHET 52 L3TERNE
ERLT 3.

UL, Smith (1958 a,b) {2 TB /S35 BEE
Tk 7 v MERRIESERIC TR IS EREE (L% &
729 &72< histamine (PIF hist. & WRED) sk
ZBTZTOEFED, £ hist. HREIZ merocrine Y
HEDOSDTHBEEZ . F 1-—F, Wegelius,
Hjelmman and Wasastjerna (1955) |3 TB iz &k 3
BRI OREL B L UHBERD NS, 7
NEBEETRUCBEBEOROBAICIIESC S
WEOD~, ZDROOIMEIDEEIC X 3 235
FOMBETH S LBBPLTNS,

COLS i TB DIEHMELHEND ¥ & i< >
WTREROBENZIN TN D4, ZOHRRIL
TULH—KLTHELT, /2D hist. HEREERA %
FEDTOBDITFIELD Smith (1958 a,b) & Riley
(1959) T3 &9, EHEMEICBEL T2 2<HRE
AN, UL, COBENEREETHELCA
POAT, TTREBEKCHEINT & /- compound
48/80 > sinomenine DEF & D FIEA EET R
TLITETH S, FEEIERCOBRICONTSH
BEARISHIER D & O hist. HEBEER B X CBEKER

ATERTE /e, 22T, TNWODEAKRETAER
MK - 2 OS2 ED, £05DHRICS &5
T, RYED hist. VBEEEEHEEL LS &L
ERIELLTS v + OSHIRBMIRIC SN THLT
oS, —#7 v + OBRIBEEHIES X U1 %
DEFEEER LA /.

R E L UHRE

BRI OSBEE Sweki (1964) D FHEIc X >
o, T b, KAE 200g fHED Wistar 5 o +
(M) 2REME, B IREEBISAE (NaCl 154
mM, KCl 2.7TmM, CaClz 0.9mM, Sérensen FRHE
6.7mM (pH7.0), 4 albumin 0.1%) (LI TFig
HEEK LK) © 5ml ZEBEAICEAL, 08
MEEEPSREE- vy — YLD, R
OBSERy FZANTHEKEED 2. CORESE
M7 albumin %237% (w/w) IR EEE W I &H
Uik LICOKB TICER L110X g, 2053HRHEN
3 5. Albumin % L DICESR 8B CHR & D EE
HEEET6ml iL5FH7DH250Xg, 54530 Eik
CEET 5. WEEBHEEETES>TOS—EE
WL, ChEBREL L OEKREICEEL, K%
FIICEERICER L. ¢ ORETIIIEISEISILE
WISTEREE RUNRES &R R U 72,

Histamine BB OAE 8L 72 JO I8
BD 0.9ml (HEFEEL4 ~ 5 X10ME) 2adr REE
8 ~10Z % 87°C, 154 incubate L7cdDbH, TBO.5
~1000 pg/ml (H&FKME) % 7z i3 compound 48/80
0.2~200 pg/ml GRRBE) 22 TALE 1ml &
U, &51C 87°C, 1543 incubate L 7:. 2D &
LW HE L 10Xy, 204) L, LERB IO
RELEEE O 1ml 20Z 2B 1IN HOI 0.1
ml ZIZT5 BB RIcBENTHS, K%k
IN-NaOH THiRIL, hist. ERICHL7:, @ik D
hist. BOAFHC 72003 2 EEIKD hist. & D8 A
ZRPICE D hist. BHER (%) & L7z, HEHD



136 # gt

hist. WEIERICNT BT » FEOREOKRE
I 10% v/v #% incubation BEESWFICHINZ 7.
Hist. ERIZENV= Y FEIBEICK DT,
Histamine BESEEORE 2EOHFEICKD
fz. 881 DKL, Uvnis and Thon (1961) IT#E
b DT, PoRENRAEETH S, SR
M AN 7 AR Lo B oMb IERE GREEK
No.5B) LicEx, 7Z 9 3T°CR{FRL>DH 2
BELEEDD 50015 SHCHR LS, ch

- %TB 50~100xg/ml &R UM ORI D |

DZ B, EFEERRS Lo LUISVEEI
Ho. 15~30 DEOERKLIRIRL TN 5D hist.
SBEHET S, MREL TEHMRO»H D ICHE
FDR hist. 5pg ZWKEIKENT, EH KD
@ hist. FBEEL S~fe. EREKTHRIERKD
OB OREICK D IEHME S & R &
HEDUIOIK,

% 2 O Fkid, Bloom, Fredholm and Haegermark
(1967) DRV IFEEZBEL L b O T, HikX
DIFEENMEL. 37°C (RIED TB 500 pg/ml F 7 (2
48/80 5 pg/ml MWD 0.1ml %\ ifz RERE A

ZAEL, Thic 371°C REDOEEHER (5 ~10
X104E) A 7R 3% 7 2 0.9ml 2R L,
2, 5, 10, 15, 30BPERITH 1 RICKE U -LE Mg
BEO 9ml ZFEML, EbHiokKfic32LTh
43, th% 0°C BHE (3000 rpm) L, L
HHBEKULERD hist. DREEBZILL, BB
BICDWT hist. BHREZH LD,

REMROTEEZEL & FERBORBOERDR
B SRS ORI TSRS 37°C R
TC, BBAEZEMKSE (Olympus PMB 480 X,
1200X) FOEEZEmMICIE2lck—vs 5 R LICE
WTHEE L. TB 50~100pg/m! GERIEE) &N
B OHES &K CRARBOE/IZISH T & Dy
5 —BEEMZICL>THEEL:.

IBREERGHARIC OV TORE BHIRKMS »
FOBMIEABE & & HICEDRBE» SR,
EEABEERICEEI -SRI EMABOLS
KFIESREFER LT, BEGSWOEL, H%X
D 8 ~10BD/NT DRPEVEZ 2. RERE DD 0.9ml
BEEEEICE 1 EO/NT 2RSS E, 37°C, 10
438D preincubation % TB BX TS 48/80 % &
BEICMZ, X530 incubate U7z B, [
B DA AT LT hist. FHREHEL
7z,

£ %

A RI2%&FBKER  Pentobarbital-Na 35mg/kg #
FERREE L 7o 10kg BiR D4 X OMEE)IRMEZ L% K
B/ A — g —THHEL. TB OBERIRO M
FEZL 5 & CRBBIRIMOMIE hist. SEEREL
fz. IM%E hist. OHIH BL P ERIZ Code (1937)
Bickork,

MY Toluidine blue (Toluidine blue-O) |
Merck, compound 48/80 (3 Dr.J.J. Burns, Burro-
ughs Wellcome & Co. Inc. Tuckahoe, New York
OIFZRICXVREINIODTH S, fhORIEMIT
RO SR ER T,

X BR B M

1. Toluidine blue {2k 35 BERREHIRM SO
histamine H8 B ZE{L. Compound
48/80 MIEM & DLLE

5 v MEK ABER SRR L B E LT T 37,
1543 preincubate L 7D B, TB @ 0.5~1000 pg
/ml OO I0BMEELERALE, $5IC154H
incubate L 7:DHOEEEICES 2 hist. BEERL
AEL, RGO AE L eAEERE L
7z,

ZOFRERIE, BIRNCRLU AN, hist. 8
10pg/ml £DIZLZF D, 50 ug/ml TB84~87 HDE
SICEL 788, 250~1000 pg/mi OEBETIIEN
PDEDEREABC LB PLZOTHLOERZTR
Ute, —HHHEEALIZ 5 ~10 ug/ml TIIHIKE O
ft, BROBFROE/IIC I DTREN B NIBEL
DENDED 5, 10pg/ml Tid50~62% OHFE
RIMDOFR DR IH I UK O BRI A~ D h 1S
EDELH Stz 26~50ug/ml T DK
AL A % TEET, PORENEROERYS
# L {, compound 48/80 0.5~ 1 pg/ml J4E 1ER
TR—BICED >N 3 & S SRR HIER BRic—
RULEREOE L ERD T, COMBEADRETIRE
BABERICERZRERD metachromasia 234 5N
7z,

50 pg/ml DIBAIC—EDOMIE, 100 pg/ml DES
IKIZIE E A EDRIITIRD & 5 BELRASh T,
TROBBVIEATIEFENO X S icHZ 28, Wik
RCFHICBREET 3 & MIRBEA ~S2s i iR 8
HELTHES Y, MlRSEMEREREL MR
RS ODTEBBLNATEEERL 2. MEEDS
22 U to/NERR D TERLIT 12 7S metachromasia b3
HHohi(B2X). oK RABEOMIRIIITHE



Toluidine Blue T X % RG> & D Histamine $EHEHEIE 137

% 1R Toluidine blue D HEBEE L BT 2 DML A O HERE (%) & histamine i f %
(B). EMECRT5ER5MEBEOE L BEMICRLTH S, 50~250ug/ml ORT
HBONLEFERENE LM EROERLBH SR (AXBRB) bcoR Tl BER & L
THEULR, pHT.0, 37°C, 153R{EA. .

© Degranulation oo 0 ' p
® Histamine release . i3 * &

100

50

PERCENT
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0 L L L

TOLUIDINE BLUE (pg/mi)

82K Toluidine blue 50ug/ml {EFAED L RORETIIEDOHEBEM EHALiIc i, #1

FE#iEAe, 37°C, 154 iucubation, A R OB I (Z—S B & LTk 7
BETCEL*NE L SK0 TR 2 i '

DI DB D 15 5 R O 13 5+ 250 pg/ml DI EOEBEEICI S SRR B X UE

Hhhipw, ER x1300, P D/NEFIFERRIC X B/NEROEAMZICHE DL
G 7o, ZUTHIFRIZZERICE G4, metachromasia %
AL Bstc, US> T—RIEBEL EE DR
MIEOLDICHZ B3, TOBAMIBOA X XIIE
FEODDXDBENHEL L T 306K M4,
1000pg/ml OEEE T3 OHIEDTEORHE L 15—
BERELD, BEERDLUARET, MENEE
H-REFICGEL, BERLELBO/NEROER
dE2 BN oT. ,
PLEDFrR% compound 48/80 D YEf &5t H. &
B, 48/80 @ 0.2~200 pg/ml FIFH D 8 F¥iD
% 3Kl Compound 48/80 @ F kB 31} 5 SHMMMBILDO HERE (%) & histamine FHER (%),
BB BT 2 X5 MRBBOELEBMCRLTH S, pH 7.0, 37°C, 153RI/EM.

O Degranulation

sy, oo Xrr,
® Histamine release % -ﬁ
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-
=
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COMPOUND 48/80 (pg/mi)
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REICE) 2 hist. HEEE LR B DEMET
ULNIERMBEIRTH 5. ¢ DE4 hist. JEHE
130.5ug/ml TT3~T5%ITEL 1 pg/ml THREMED
86BITKB XA, BIELIENL L 200ug/m] F
TORKETIE, CORREERELEL. TORAR
RIBETHZ DT hist. HHROET %S/ TBD
BALMERL . WIROEEE{IZ 0.2ug/ml TIE
B L 10~T75 BORRLICHITR %A &%, 0.5
pg/ml T|395~98% DHAfIC B EkL & EHA I AL,
WA N ZEIER A E D S e,

2

TR B XD ICIRNL, 155%OBMREEERES
TR E LR L . THROBEHOVINIKLD
THFRA EELIMEIBAE SN, UL, B4R
biTR UTck Dic, KT glucose 5.6 mM HiaF
NTWBEA, HEXKOD D LEERNEERZ b
iodoacetate, N-ethylmaleimide (NEM) I & Usodium
arsenite 2 DZ L, fthd 4 FEDEFHK], 2, 4-dinitro-
phenol, KON, sodium azide X7 amytal sodium
(OFR SRR UEMEE ) Vv ER{LIEERD oM

% 4 X Toluidine blue & & % £k RIS b @ histamine 2

UL, 20pg/ml P ETI3IREH
B 13 AT L 100~200 pg/ml
TR, MinEmIcE 4 B
BABRbLEAIEADS IENEHS
7o s, BREOHAEDK D IIBIE
Rfgizis<, LA TBEEED
£ ICEEHIRIGED T 28055
Ehon.

VI EAEEHTHE, TBL48/80

s XIS THBEABAER 3 X O glucose D B E.
SHREEE Y ERBEEHO—TBELXNL T
37°C, 155}f8 preincubate L z®H TB % 50ug/ml &
B k5 ims 37°C, 1557M incubate L T hist. EEE
#R/E L. a) (X preincubation I 4 v ¥V &€
glucose X & E7LWH D, b) Ik glucose 5.6 mM # &ir
O,

1, xR ;
azide 10-3M ;
103M ; 7, Sod. arsenite 10-3M ;
10-4M.

2, DNP 10-4M ; 3, KCN 10-3M ; 4, Sod.
5, Amytal sodium 10-3M ; 6, Todoacetate
8, N-ethylmaleimide

itk % hist. WEEEETEREZEAL LT 100
BB D S50, T
RBETOWHEND S, TRDL,

1) TB Ti3 WBEMEN—EDE
BEREBRIC 350 T2 B B9 75 B I
NHoNEH, PEELEORE
TIEEIN 7S BB A 7R i

SueAii sy, BRIHRET
D/INERANICEE TR/~
275 <185, LL, 20X

50r

HISTAMINE RELEASE (%)

a b

7ZIRAET & hist. FHEIZIB T OT

cn B frs il et
8 | 7 8

3 5

W3, chictioL, 48/80 Tl
EEREL OB & 2 REREROA L, SORE
TR SHRE T O/NERICEEE B ENSFRA
BIEEAERN, 2) 72751, TB, 48/80 & H EL
{EBEOEAICIIBERIZE {, &L AMRER
OO DMERTH S, €DXH N BHMETII, TB
D54 hist. WHEREDT 2DIKIOL, 48/80 T
1375 BKR hist. FHESEHICE &S TS,

2. Toluidine blue ) histamine BZE/ERIC
f-0T B3KEEEFR B KU glucose DR

% 4K ICEERNR B EHX O, TB 50ug/ml iC
& B RS R & D hist. WEEEERIC /I T B
MEEBSRINTON S, RICEH L BEDH
FRHPLERIDOEIETIC 87°C, 15431 incubate X
N7 MRS R R A BRI T W< TB % 50 pg/ml

2 4q
Y
No GLUCOSE

GLUCOSE
HFRIZBEAERDSNE LD,

Z D¥ERIL, compound 48/80, sinomenine THFE
SNEBENEEDEOHEALEO>RLALT,
TB O hist. BHEIER &PRRE fo3BHERICE S
FRED T A VF —BEEBIGRET S C L ERLT
N5,

3. Toluidine blue [Z &2 histamine $iE
B LR R & o RIMRA

a) Histamine JEDEE

FHERGFHICER L 2 FE TR A ORKE Fic ks
T IEHHAIE EIC TB 100 pg/ml %S¢ riR it Bk %
ATEIER L16~30BMHC D 12 D hist. S 8E%
RELUIRFENESNa ThH S, HEEX N7 hist.
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#5 K B XS histamine FHEEE OF
BRI ERE.
a) 87°C KRB L BEEEBEOPBR
I AT T Lo B A R L
7eh36 TB 100 wg/ml % & ie[F UHEN
W0z, HHKELBO 2 oM
R15H EIc, ThA%RR30H Eic iR
LT hist. 8% E L .
a

Toluidine biue
| — —_— ———
PS 100 ug/mi PS

oz i

olr

HISTAMINE RELEASE (ug)

Y — —— o |
o 1 2 3 4’ 5 6
TIME {min)

b) M, SEEEEERE BT, ER
WEIE I hist. 5ug & LML
WL 52 W H A O hist. FE%
a DB FLAKCREL .

a,b LB 2HUNOTBK L AED
hist. 5L D,

b

Histamine HCI
Spg

HISTAMINE (ug)

(=]

| 2 3 4 5
TIME {min)

DiF&E A EH TB AMiEEAE 2 HUHORRERNIC
Y, TDI L% 1HLNOSDTHS. H5
Bb (3158 hist. 5ug ZRHLLITH W THREMEER
BORLAE— FORMAEBCE DL ODTH 5
2, TOBADPRIOFEHEINSE~E hist. DlF&
AER2HLIRIEDSNTED, ZTDD H80%H

1 3UAORBRERNICH S, ZOFETIR, RiEH
Bk o8 S MR RICERT 2 HA RO KR
AEBLBINIRE SN DT, BEHEEEEL
CEET BT LIFTEIND, L1 & bR
Z 7z hist. OFRRBREIZE A EZDTOREIIER
TSR A & OFEEE hist. AL BB LD
HEDS, EROBLREHSED TEROSDT
HBENDCEEMBL ENTES.

8 6 RSB (37°C) O b T AL i MRRIC
TB 50 pug/ml {ERBERDREMBICAIICL>TR

6 WBHRISEILEK X% histamine HE#E
EEORBHRE
37°C {R 18 @ 4> 8k FEHH $H R iF A 0. 9ml
%[ U ¢ 37T°Cieff38. L T & 5 500ug/ml
D TB % ci¥ 5pug/ml @ 48/80 @
0.1m! CHRMLCIEA IR, BWCR
LB (B) #ok@ e B
9ml FEMLCRERELE LK, BE
Y& b BHETHRAED hist, FEBEY

FETLTn3,
. Tol.uidina blue (50).|g/ml)
100+ x 48/80 (O.S)Jg/ml)
/’_,’—-ﬁ——x
£
w
172}
<<
ul
|
w
a
w S0
£
=
i
()
T
/ '
o 2 5 10 15 30
SECONDS

EEAZ IR $ B F I & TEREO B8 % JiEE
KOBEEIDICRBILOIODTH S, RicH
3&5iC, 5HRITIZIBEALERBSOER L
DTS, HIRD 7cH L 5~7248/80 0.5 ug/ml i
XBWHOR L 5B TIRTET LTV,

b) REMEORBREE

37°C RIBDOMMEBEBEE T D Kx—J 5 X thic
TR FRICIESE L s ila s 5 &, i TB
AR IBE 50~100 pg/ml FINL T Y& FZEEE
DTCHT—H/ELI BT, A & 7o BiEHIIL
EDH 7 AMICAHE L TR LIZW 2 hE—flko
BUSTRETH D1,

MRS DIEREZE (LI & 3 THE T H D T10~15%
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£ Ot

®T SEERW AR O toluidine blue IC. X 5 Zfa ik A,

BNANBAEERETOS—~V 772 (37°C RiR) K AEEHMBIZERE VR, Thic
TB 50 pg/ml (RKEE) ZHRML TREEBXERBCHZEE Licd © (Fuji color film

R100 & X ).

1. EFRT; 2. (FM 194 ; 3. fER 5% ; 4. fEB1524.
1 3R T CRBEEMRITTLTRD, 5 FURTRFEEOEMNS S LI B, I 57—

N

BOEBRTREEL S ARV ThOARNEE
TEORETRILL, RENICIIEDBICERRIR
B oM, HFSEDOANEICIIBR DSBS URLL &8
HBEDoNI, TNOD M I3 orthochromatic 1T
B XN TH YD, metachromatic D BIY (T, T
DR TERICERTNEC &IF, COBRBTIIH
FapEBd% ortho F 7213 metachromatic O U3 41T
HLREINTOAHTHIEL, BRizb2doHia
KEICEEEDTNBZETH 3,

ZORATRD SNIMREEOE(IZ, ZD%k
OB ICK D TELARAE S ERT BT
) IRBEBEOHIMRELETREEEL, »OKE
REE(LDE L VIR TRIEEACERDERANEBC
0 5 4% D R TlZ metachromasia 233D S, &
DEFRIZI0~153 I IT—BEH LD/,

DX SRR, TB ick 3 IRRsHR oD B IER
HEDIFBERFEL(SIED TRE (DL
BHLR) KBX35DT, LhrdZOEMITEN
TEBS K TBERIRENCRALTEST, M
FBICAE L TR EFRNT LRI E S,
U7eh3oC, 5 WRIAIKET 5 hist. b F 72
TB OHFRPZEAR], 378 OMEE B HE LT
PBRETEx2bDEEZIRETESITD,

4. [BRIEREHEIRN SO in vitro histamine
#%%. Toluidine blue & compound 48/80 D{EH
BELEEKRBTS » MBRBE/NTICER S ¥ /215
A0 TB itk 5 hist. EHE (37°C, 1540 i,
SHIEHAROES L D SRET 50 pg/ml ORE

FVE ¢ 1 ﬁ?ﬁ’ﬂii E%HE@’H’\OJé%@@?\@J}bhf;M.

TR UDTEEEDIRD 51 (8 %), 100ug/ml T 24~
27%1TE L, 500 pg/ml THEMRI LN kiciz
BARLUEPDk, COBEMRIHMIEREOES
D 50pg/ml BT 584~BTHIC 5 RTEL L
B (B8, a). 48/80 ITHBWTSH 0.5ug/ml T
19~23%, 1pg/ml T29~35% & 132 THYD, S8
JEFRMRDEEDZNENT13~T5% 5 L U86%IiC {
SNTEHRSPIZVED B8K, b).

T DX 3 TG MRS A A & OREEEER DR OE
MRS OB RSB O EFEICER T 3
WHEE U5 ~2 BT, SUEBERZST’E
RT3 PiC10% DEI A I 5 - - FEEN
ZTH7:. TB BXU 48/80 O#E#ER XTI S,
MEDEFELZVERIC SRTHS PICHEET S
DOWBEHONT: (B8K, a BLU b),

5. 41 XOMEH LU MIE histamine [ZF-VT
3 toluidine blue (DEZ&

Pentobarbital JREER T TB 10mg/kg #EI34 40
mmHg OWIRME LR Z &L, ¥eHBkic3E
RU7c. 15538 30mg/kg BEHTRZNUED L
3754, AEEBEOMELARX DEHHEs LD
Nl EELOIIEERERYS 3 &, EH#%10
ATEFWCELI (BIR, a). BlDA RiT 100mg
kg D1EEABCII Db 3, BHROTL—
BHEDREE D EFIC > SO TRMISEOTRICHT
U3 ARICIIFET L 72(BE 9 X, b). B4 X Dl
hist. &2 TB E4HT <0.005pug/ml 75, 4
#% 0.01pg/ml {C ER, HRDA 2 TIZ <0.005pg/m!
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BN Jv I SBEEENS X CBEES D D histamine ¥ B0 KBt b Oie 2y SRR
b O histamine Wi B LT 7 v  MBEDOHE,

a, Toluidine blue ; b, Compound 48/80,

&——=@ isolated mast celis

x——x i50lated mast cells
with rat serum 10 %

10 20 1061200

100 ©——0 mesentery mast cells
FJ
w
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o] L L )
005 | 5 10 25 100 250 500 1000
TOLUIDINE BLUE (pg/mi)
b
®—® isolated mast cells
x isolated mast cells
x with rat serum 10 %
100 o—o0 mesentery mast cells
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2 50
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v 05 1.0 20

COMPOUND 48/80 ().\g/m| )

HIR 4 XOMER X OMEE bistamine IC/z\v3 5 toluidine blue DB %
a) 9.2kg 3 ; b) 11.0kg § 1 X ( pentobarbital FREE).

Plasma hist. (ug/mi)
€0.,005

Toluidine blue

10 mg/ kg 30 mg/kg

5 0.02ug/ml T FR LU DT, hist. FEHEDFHD
fol LB HON B 3, 48/80 ¥ sinomenine D
RERE®RICED 2F LV MY hist. EOLRF
(Yamasaki, Endo and Saeki, 1969) iz { H~_iTHE
PBRETERIND 5BETHS. Lctt>T, M

Toluidine blus
100 mg/ kg

ET#ORE% hist. WElEICI2R L3700,

TB HSEMHEIE A S hist, ZHE8Ed 233zicon
Ti3 Smith (1958 a, b) & Riley (1959) ASETHR
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L, ¥/—7% TB SEHMRCRELE S 3 &
D EEHS Camble (1952), Wegelius and Hjelmman
(1955),
(1955) & X Gustafsson and Cronberg (1959) D
Mmxicsdo>nb, LAL, Smith (1958 a, b) 27
v P OBEBERESICE D hist. #EHEE ST Lo TB
DS R AR AR I B 2 DAL L D 55
DWEEL B IBHADI2E DR TE D, Riley
(1959) b INEERFERL TS, COXIUTB
17 & B PRSI R LI DWW T DMK T AFRD
EULERR—EATHA S 2.
LEEREEDTAEZTT TB O L Hkaic
W AERADOBZIINThE Iy bEIZNLRE
—DIGRIE, cheek pouch £ EMRANONTE S D5,
LREOX DGR EER T B eDICd, FIEDME
e Lo~ZENTYS, 755~ hDMlEN
ERXOMb S ROSEEHROFSELTHE LM,
TB DOfEf ODHEICHBERFE IR E A 7-0 R4
DEEDEBRPRADOL S ICES.
ZONEEEFBHIEEAOTL 5~ AEIDERD
¥R, TB MIESHIRICHEER A5 & 971 hist.
R X123 LIEZ /- Smith % Riley D E b HE
THsL, F1, —F TB (ZIEHHRRIC B R %
BCTEERLAEROE LT ED TRV T &
THETX /., 78b5, REROBX20EDIL
TB OfERZ&H, SKBECEZT 56 0T,
pH 7.0 OEHERKR (37°C, 16HHIER) D&k
TTI3 10~50 pg/ml D HEHIE T O BERENT
EBIMSBRIAR DB & 72, 100~250 pg/ml @ i
TR T IC—RBUSR & KB Uiz < W &8/
ZERE DA IBI AN DR & 10 S LA (L3 37 5
B, THIBEICIIBERL T2 720, 250 pg/ml LA
LOEHBEICIEBEE, CONEROERGIELIRD,
MR EF SO L 5 ICHHT, MBEO D)
KASESE IR LI 0, —RERESFTH
OO L SIKAHZ B, LictsDT, —EDERE
EEATCRRENOB S 3 LTI LIHETH
5. LU, hist. Z8EREL, U BN O & &
BOEWVWDBER, FEDERSEMH Tl3100~250ug
/ml DHENEOEEDBATH T, Smith 257
v MICHERERES L F2 10~200ug/ml (1 : 100, 000
—1 :5,000) OEREHADSH 50ug/ml LITF Tl
SEEEAR TRERN RN SE & 5134 TH
D, Ff 100~200 ug/ml TlIEEAIBIER T X
718 THLIL EHTFDULS “absence of morphol-

Wegelius, Hjelmman and Wasastjerna

E X

ogical change” TIZ7iL>,

Smith DF— 25 TH & DA @ hist. B
RERBELTMB T ENTER DD, BEOES
DF— 2 EHIRT EBODIIEBALH, HOBEK
L 7 IGRAE D IR # MRS T 13 o BRI < & ~NTH
BRI EBRELICNT &, TOBMBEREY
FRISHBREIEAMCET @ barrier MIREEMDEET 5
T &, 48/80 % sinomenine O FEFIC S HEALEEHlE
DIGAICIEIARETH B Cat+ 2FRKY 5 (Saeki,
1964 ; Yamasaki and Saeki, 1965) ART &L S ICfE
RRBICERDH BT &, HKESSHIEERIEIC S
35X EHEEERDSNLE LD EREEZ
SNINT ERRL, EFEDOLEDOERICE TS
MR IR © D hist. T DA RIZO
BALDIEOBEEZLEL L.

AEIORRAEDRT & 5 IC 48/80 O 43k i ML ic
70T AER RIEOEBEOREIC B O CER MBS
Wb LD, YOERETS TBTAHONELD
TS MR T D/ NERRBHE A3 H S IS D1 1L E DA
T, TB OfFA & DMICEFOMRESED SN S,

LpL, TCiREDLDTEEN C &2, Smith
(1958 a, b) HEH5L 72, MR OFERIAB L OFRE
MIECTH hist. BEFRIGEHINS 2 &0 2R
BEBIOERICBNTCOHMEI NI ETHB, C
DLS7EFIE TB TH 48/80 TH 100ug/ml LIk
DEHIRETED LN/, EBE, EHE L (Yamasaki,
Fujita, Ohara and Komoto, 1970) |1 48/80 ¢ 100
wng/ml YEFIF OSBRI A F >t { Bl % 3
CLTORN T EEBHRBRICBOTEDTNG, T
DX DIHEHEE, SED hist, WHENEBC bR B
BEICEOT SR OB B 2L HORETIR
ENT EERLTNS,

TB C & A B A S D hist. 383 48/80 D
B LF 21 EUL, BEAYRRNILES TR
TH3RIANKIETH 2 C EMNMRINK. TB O
HIERE A C 2 THIRRE AN~ DIEADC O hist. Bk
OREIIWCHITLIDENI T LiTEHEMcd 2L
VDS, EBICRBMICERTESZFRRTH
BRALPHRTIRES TB AR ERE O EHTICE
EEDOTHBEEHCHZSE, Lrl, @WisicBc s
NEFHEE (LIZTNTEE L EBIHLIFNIC T EE
EETULTWA, DT &iz, TB O MlkE
DUNNVTIE DN, TTTHEE - EORWEIZEAL
A8 trigger & 18D T, BOE P PUKL Dhist. FH%E
WHICT AMIEEL O U BSEOZ L2 ERLE
BT EERLTOE,
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BEEE 5 (Tasaka, Sugiyama, _Komoto and
Yamasaki, 1970) I33vINEEA AN T 1 EOSEE
BAMOBO—BICChAEES T, 14 vik@)
¥ick D TB, 48/80. BX U sinomenine % B 41
MICHERB LR, TORIPiIRET 2HRER D*
TB0%RHEY, &5ICRA CHRDOIDOBBMICE
ALTZORZMEODPALBIL) 5 L4EE
Lie. LipL, i OBMYmE LI EIcEE:
BEALZEAICBBB R BT oRpot, & i—
5, ¥l - L (1968) I3 4°CICHI L 7 #B 4k
B IC BRI U 7o SYERETS 4 B 1 48/80 % fE A &
BhDb, B RERK T48/80 % 3 @FE>TH
R 2B BRI E 37°C i) B &,
ZBNL hist. BNBC B LEEEL. TOWF
RI3 48/80 H39 CiclRIc B B ERMPALICHS L
TR EERRLTND, 54—, BUMEKE
BT AB%H SR, 48/80 & sinomenine DI
XEEERTI ROBEETL5FEORR TH 5.
Endo and Yamasaki (1969) 12 C DX 5154 X 8K
RICH0BDEATRET ST EEREL M, T
N4 RIERBEDREILS PVP D Tween DL
378 hist. BHEHHICREEREB UL I ICHET
3L, hist. KIWTERBEU.S EETHDOR. &
HEHERE, coX MR %E, 48/80, F /i
sinomenine D Z N LN EREHE L SEBH L5
REHEECENRD LV IFETHOTESL T LK
Utz (BT 1970). DX I BRXEOEREL
MLEYRELBICEEL 5 % receptive site D FELE
THELEERBLTNS,

PUEn &S5, —HOERFER, 4hOFERKE
RERAUL, ThoDiEEY hist. HHEHEOER
AWEHRIROEICH D, o, Zh oy hdtil
4 % receptive sites (receptors) & DIFEA/ICLDTH

DIERBRRIND L LZHMTRRTLHDTH 5.

48/80 73 X DIEEYE hist. B DERY, <
Mo hist. XD SHMOERETHLT LD, Bl
NEEYE (72X 242 heparin) & hist. & DS
i Uy 4 & v3RICE DT hist. 245 &
WO HERRAE B, (MacIntosh, 1956 ; Smith; 1958b ;
Riley, 1959). DX I DILRHIEROIZTER
K ERON, BEEREEACEREHETH S
hist, & BRERMEME O heparin BEFEFTH LS HE
EERICLT, DEIBIK—BRICREEINT
WBXHILHZD, UL, SEOEBRERICE ST
TS DR SRS AN ICEEER L 20 E

ZAC hist, BEEMRB L B E VISR E NI
L BOFHhoZOMEBRRIEESNAILITES.

TB DEHEMEE» S D hist. FEHE(ER IZHEEOR
HEEFicEOTTay 780, chdbDd LFR
O UBRIEH ) YER(LOWFIFIDZEL glucose D
BECX>THRPNIC &L, 48/80 $ sinomenine
DERHOEAEE DAL THDT, TB OfER
b % LIRS D = A v F — R OREELDELT
BCERRLTNE, CCTEASNS ATP 84H
K OMBABBICAETHS D LEL ZHAE (k
& %13 Uvnis and Thon, 1966) dH 248, Th%
XE BERALHILIIT, HE CRER) 1346
DEBRCHENARIE IO EHBE (200ug/ml)
D 48/80iC & B HHER M B » 5D hist. WEHED
%1, ERoRBMHF cLOTHRHShECE
ZHE LTS, LzdDT, hist. BEERKET
2 ATP BRENO-DIFABINI bDOLIEZ
i<,

TB OAEEIREMIEL 5O hist, EHIIMEDOE
TR EDOTHIEDEFEE DN, ¢ DT & TB Ml
WMEMICEAINE LD E, HREACEAWES
T EBbhs, COKSUMEOEER
48/80 DIZEAICHEDH SN BDT TB KWHENL O
T,

4 RiC TB Z2H#EL K BEA MEE hist. iTHT
omMRs SN, LrL, 48/80 v a3 v 7 AR
(1mg/kg) I EHK § 5 TB 100mg/kg $HET & =
v 7L 74 R gD L 7 hist. S&I3,
48/80 ¥ a3 v 7 DBAI L SNTHBICIE SRR E
DWBTHD, T/ TB OHETRLEDES,
MEFHELD SO LA LEROFBERTH DR, C
D XS s IE BRI 48/80 % sinomenine Tid
Ao, Ukds>T, TB BERK L3120
3 v 73 hist. FHED 2D TIRILL, BlOEIC X
BT EARELIRITIE 51X, Congo ROWETH S
NTNBHWB “colloid shock” (LA 5, 1957)
O GEZ SN, BECARKE T TIRIEA
EHNOEZR, LHIL, 7v b Tin vitro X 72213
TERESHC KO TR O F YL hist) DRk
BT L TB 2, 1ICQYRICA 2 T inivivo O
hist, EHEB LATLD 2D, TB ORI
REBEEEND 20LE S LHEKD IMETH B,
ABOBERERSNRTIL S, TB 28 48T
WAmARIC, 48/80 TIRALNIEVWEHE I EE
(R T O/NERIER) 2 &7 L S D AT,
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TBDIER RIEE M hist. HEREYE &L LT 48/80 %
sinomenine & FEX HICBN TR LB T2 00D,
DPEDEERTIEAEBITVNBCERBETEN
(AN

7 £

1. 87°C ORWEBEEE DD 7 v MEX S
FES4HEa & toluidine blne (TB) |3 10~250ug/ml
BERBICH T 50~100pg/ml BEAEEELT
EUATS nist. BEEE X7- L7,

2. TB @ 25~50pg/ml EEEIC &\ TR
BRI TS IR 20K U 72 08, 100 pg/ml {8 BE ML
TIHRROMFICER E AL /NERDORIEEET 2
BREBEZL, Thi) bEBRETEZOLIQ
IR 515 ERREAROE S PERTER L.
Lo THBRNEBED B4, TB BREN%E
HHIZNT hist. ZEHTIENHCENTE S,

3. BMULHET TB ORGHE» 5 D hist. I
X EbDTREICE Y, BHIKXOTRIEEE
b3 FEICEOTRET 2 &, 5 DRRICHEEREZ
ZEAETREL .

4 PEENESEEREICLEE, COBEA15HE
WICEEEZE LB IZEIRT LTV, L, D7El
EH 1ALINOEATIE TB AXZHREL DA
WICHEALIFEBITA LD SNIT, LD T,
TB |ZHAfaHE ED receptive sites EFEST A EIC
XoT, hist. MBS BICHIROFEE/LDORE
% trigger $A5bDEELI N5,
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Histamine Release by Toluidine Blue from Isolated
Rat Mast Cells

By

Shigemitsu KOMOTO

Department of Pharmacology, Okayama University Medical School, Okayama
(Director : Prof. H. Yamasaki)

Toluidine blue released histamine from isolated rat mast cells suspended in a buffered
physiological solution at 37°C, in concentrations ranging from 10 to 250 u#g/ml. The highest
histamine release was seen at concentrations from 50 to 100 u#g/ml. In concentrations between
25 and 50 p#g/ml, mast cells responded with a typical degranulation quite similar to that seen
under the action of 0.5 ztg/ml of compound 48/80, while at 100 zg/ml the cell surface showed
indentation with a number of small protrusions in which the granules were occasionally
contained. However, a smooth cell surface was seen in higher concentrations over 100
pg/ml of toluidine blue. This indicates that toluidine blue releases histamine without
accompanying degranulation.

When the time course of histamine release was determined by abrupt cooling to stop
the reaction at various time sequence, it was shown that histamine release at 37°C is a
very rapid process actually accomplishing within 5 sec. All morphological changes of mast cell
completed at longest within 15 sec after the addition of toluidine blue, while the dye could
not be seen inside the cytoplasm before 1 min after the adition. These observations suggest
that toluidine blue reacts with receptive sites on the cell surface of mast cell and this may
trigger the further processes leading to the histamine release as well as to morphological
changes. '

The histamine release by toluidine blue was inhibited by respiratory inhibitors or uncou-
plers of oxidative phosphorylation and these inhibitions were overcome by the presence of
glucose. Toluidine blue released histamine from the mast cells of rat mesentery but the effec-
tive concentrations were higher than that in the isolated mast cells. In the dog, a large
amount of toluidine blue injected i.v. caused a severe hypotension, but there was no marked
increase in the plasma histamine differing from the action of compound 48/80. With respect
to the mechanisms of histamine release the mode of action of toluidine blue may be in
common to that of other basic histamine releasers, although distinct difference existed in
some aspects of the action between toluidine blue and compound 48/80.
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