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Abstract

In order to explore the anti-allergic / inflammatory agent(s), in the present study, inhibitory
effect of 20 chemical compounds on £ -hexosaminidase release from rat basophilic leukemia cell
line, RBL-2H3 cell stimulated with calcium ionophore, A23187, was investigated. As a result, some
of tested compounds showed inhibitory effect on the release of f-hexosaminidase from RBL-2H3
cells. Some of two types compounds of three depending on the chemical structure were effective.
These results are nothing more than the fact that these compounds showed an inhibitory effect to
one index. In future, further investigation on these compounds, therefore, should be required in
detail.
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BIX, VYV —LAWREIIEN S, AR, VYV —LIFO—FTh B L ILHHE T RGEE (£
FaIWANT 7—E) BAE— FREENLDIZ, BRICHLVEZATHDL, f-~FUH
IS —ERRBTEHEEICIE, Gl ¥ 7 )+ ¥ FAEET % Tay-Sachsii, & 5 I
Sandhoff RS BN TV, LALEAS, 22 TR T THHRPEROBEL LT, -~
FUNIZF—VEWZITVDE, 2F), BAFYHSIZF—FIE, R¥ I EFBEICH
Bl LI & 0 BN R S h, 2O A IV ERSLLTHLEEZLRTY
b0 DD, PLITUNF—EOBEROIBEL LT, LAFI VLB, g AFVYHI=
F—E¥RHCONTVWEDTHbS, FAHOBEIIEDE, B AF VY I=F—VilEpill6e
FREOWEOBTRIZEIATOITEY, [f-~F VI I F— BB LECZhE &/ T
DYAIENES] L LT, BFELMSATWEY,

BN TS SR M TR O BRI HIZ L, LA OBLE S, PURIE - 917 L
VE—WEOWER - SR EToTWBY, KRR TIE, TO—i, 20/OLam% v
AR ZITo72, ThHiE, K& L 3%, HisR, TxR, RosRIZHEHINh, Fhih
1478, 4%, 28 TH2% (UnpublishedZz bt &M D720, FEAIIZENE) . £7-DF, R[fis
M LFESZICCTHILE W E T 5,

FLLE—DEHEIE, TLVE—HEORTIO X = X546 LTIl L v b HET
HDH, BHEERICHOONTWEEN LT TER T ROIFETH L, 2D Lix, B
B9 S HITYNED L WIERYAHE S N D5, MEHMORLZZ2EMMFHESNIREZ L2 E
Wb DEEZD,

AWZETI, 9 LAFBOEMOBELHNE LT, 5 niz/2n7z20f L& WEEC
SWTC, RBL2H3MES D f-~F VI I =y — Pk z R Lz, Shbndbo
WL ORPIZDOWVWT, f-AFVH I =5 —BlEENHRED RO Sz 720, BT 5,

KB E &
1. RBRMHARUHE

UTOEBMEZHWTARINEZITo720 %8, BALXIZOWTIIFICREBEL T2 0nd o
Z2oWTIE, IXRTHREMELED D D% i,

1) 10% FCS/ EMEM (Eagle's minimum essential medium)

HAKBEIEL VA LA —Z IVMEMEH# [= v 24 | @ (05900; Lot 572707) 4.7 g% k8l
KICHEMR L, &E%2500mle L2, 121 CT00 MBIERARE Lz BT THR LK
iz, BNSTHEEASERE L TE\W7210% NaHCOsE 13 mlz M A 720 & S I HE R L
TH\oL-gulutamine 0.292g (074-00522; Lot DSR3105), 4-#5IEIMiES0m] (Biowest; S1820;
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Lot S0539151820) %Nz f#JH L 72,

2) DMEM (Dulbecco's modified Eagle's medium)

FGHSE X D EA L72D-MEM (£ 7 )V 2 — R; 041-29775; Lot WDM?7051, WDM?7081,
WDM7091) {2, Penicillin G potassium (%100 units/ml; 023-07731; Lot DPE3331),
Streptomycin sulfate (FIEFEE100 1 g/ml; 196-08511; Lot DPK6762) % Ml 2 CHEH L 72,

3) HEPES-Tyrode's-BSA buffer

NaCl 4.09 g (140 mM; 191-01665; Lot 8058), KC1 0.10 g (2.7 mM; 163-03545; Lot WKH5522),
CaCly-2H,0 0.13g (1.8mM; 031-00435; Lot WKM6786), glucose 0.51g (5.6mM; 041-00595;
Lot TLF4729), NaHCO; 051g (12mM; 191-01305; Lot SKK3493), NaH,PO,-2H,0 0.03g
(0.37 mM;192-02815;Lot CAR2854), HEPES 298 g (25mM; 346-01373; Lot DN126), MgCls-
6H,0 0.05g (049 mM; 135-00165; Lot LEE2725), bovine serum albumin 05g (0.1%; Sigma-
Aldrich; A7030; Lot 016K0739) # #8fliKIZHEM L, &8%500ml& L7z,

4) 04 M citrate-0.2 M sodium phosphate (pH4.5) FEE AR
5) 02 M glycine-NaOH (pH10.7) : Rt 1-i®

6) A23187
CALBIOCHEM & v J# A L 72A23187, Free Acid (100105; Lot B74555) Zf#i/H L7z, 100
mM& 7% % X 9 DMSOIZEML, 4 CTHRE L7,

7) #E (4-Nitrophenyl N-acetyl- f -D-glucosaminide)

4-Nitrophenyl N-acetyl- f -D-glucosaminide (N9376; Lot 105K5000) 1%, Sigma-Aldrich& )
WA U7z JHEE, 04 M citrate-0.2 M sodium phosphate (pH 45) (Z2mMé& 7% 5 X 5 afE L,
fEH L7z,

8) BB LAY

FINTESSHMPROBERIR L )G W20 baWiE, wihd 20—z L,
100mM& % % X ) DMSOTHEM L 4 CTRE L7z, HIN, BURBZMEH L7z, 27201, His-
13, -14122WTi%, DMSO®® (HiK) OREAZ30mME L7z,

2. EBRAE
1) RBL-2H3fliffu s
WAREER, F7213-80 TO 7 V) —WF—IZH3HERAF S T ARBL-2H3MNE % #9537 C TRHER

fRL, &5 UODMEM% ANZZELEICB LT, 400xg, 550, 4 TTEL L7z, @i,
EiEZET, HLVv10% FCS/EMEM CHild 2 8% L, F98 L -MIaE%H % %10 cm culture
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dish THEE100%, 5% CO2/95% Airk AT, 37 CTHEL 72

3~4HIZ1 M, BEEEREL, Mg confluence®70~80%IZ 7 L 721 mi THEL L 72,
MW 11%0.25% Trypsin/ 0.01% EDTA/ PBSTHilE % > v — L2 H1325L, 400xg, 5450, 4
TTEb L7z, 3O, EiE2ET, #ilv1l0% FCS/EMEMTHMIBZ#B& L, 5 x10*
cells/mlF 7213 Y iR L 2 5 L 5 R L - M@ % 2 10 cm culture dish TiREE100%,
5% C0/95% Air5 T, 37 CTHFEL 720

2) A23187THIBLIC & B f-~F VI I =¥ — BRI 2 BB E o e oM
HEACIEIZ5 % 10° cells/ml & 72 5 & 9 10% FCS/ EMEM THIL 2 FHBL L, 200 ul/well¥2, 96
R4 707 L — MIT—BE#ELZ, #H, 7 )V%DMEM 200 u1THki#%, DMEM 200
wlzmz, @EE100%, 5% CO2/95% AirkAtiF, 37 CTR#ELZ, 4 KM%, DMEM% KR
F L, 30uMA2318TFFE R, PFrEDREOHEYE % & L HEPES-Tyrode's BSA buffer 100
ulzmz, 37 CTIHMA v Fax=Yarlize [ vyFax=Ta sk 6RIA 707
L— 2K IS5 HES, KbxEkSe725%, 400xg, 5400, 4 CT#EL L7z, Likd0
ulZEL, o6k~ 4r7u7L—MIBL, REBERIOulZmMmZ, 37 CTT305MA ~
FanrR—Yarlie £ rFax—3a %, SR %200 u N2 RS % 1R S 721,
<470 7L — M) —=F—I2TC, 4050miZ BT ZWOLEFNE L7

%3, MIICEBZRMNT A8, BT ODMSOMEEA0I%BUT L %5 X HITHEL 72,
F 72, A23187 L BEERME AT L 2 WEBRSMAIIB VTR, #EBRYE 2 DMEMIZFTE OHRE
LB EIBRLI

MR B O 720, WEHRMO WA ICBEMEE T, MRk, BROMREZITV, 20tz
Bl 7=

3) ARarLEL
7=, FHESEMTELZ: (F— 7 EBUdFHI 5 ). Student® hisE Z17v>, plEA%0.05L
TOLEITRATNARETSH 2 LW L7z

KERFER
1. HisRIEEHD B -~NF VY I =4 —EEREIFIRE

HisRALEWIAEHEIZOWT, f-AF VI F—EHBENFEEZMRET L, 209 b,
A23187% His-133 % 3 His-14 & FFHZRM L 7235412, WINHRERAEN S f-~F V3
=¥ —VilEEEOMEEm Ao Sh/: (Fig. Do LA L, EHOWHIIRKIREIZBVTD
35~40%FREETH 5720 T2 DOEMTIE, BEMSEBILET, MBOBEOE(L, B X UM
DI EERD SN dro Tz

T—=F IR LTV R0V, ZoEPOHSRKRILEWD ) L OhtEW TS, 100uM
DEFEIZB VT HP T OEBEROBDATED 5N2A%, IR FEEICB W Tl EE»
HHN, B-~NFVHIZF—BHEEHNE & B Sk h o7z,
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2. TXRIEEVMDB-~NFVH I Z5F— CHERINHIEE

Tx-15 5 WIITx-2C4REAINIE 2 AIALEE L CTHB &, Th o2 BRA 312 A23187 TR % 1T
o72e TOKE, Tx2TIZI0Ou M LOBEBETHER f-~F VI =7 —YilEEEOWH 2
wouNh’z (Fig 2)o Tx-LIZDWTIE, 100y MTHEELRIHAERD bz, T2 0&MTi,
PSRBT, WIhd100u MTRRHMOEEOZEAL, B L MO 580 5z,

Tx-13 %\ 3 Tx-2% A23187 & FIRRIN L 72354, 3040 T v LI 4 T2 HATALE L 2
NOHERY Bz LRI L25E, ownThicBnTd Tx-213100 u MTHE LRI 2R L
7z (data not shown)s LHL, WINOLFEITBWTDH, BMSEBEZ LA, ZOK
MEEDDPLHHEEZRL TS EBDNLBIEHETH - 72

A23187% Tx-3d 5 W d Tx-4 & FEFIZIRM L 7285412, Tx-4l22WTid100 u MCTH E 2 #
HaEo SNz (Fig. 3)o ZhIIH L, Tx-30IHIEEFED SNT, T 05MTIE, ¥
WEEBET, MBORENLEL, B UHIBROBAIEERD SN o

z 5

AWFFE TR L7-RBL-2H3MZIE, T v MHEROMAEEE LTid, Rk X% 3 ¥ o,
HHLVRZOWH DT v A L SHHENBMBTH LY, T LizihT, AiFETIE,
HEOHHEALDO BT, FBWEE LTAHANIYIALF ) 74+ T THDHA2318T%, T2 -~
FVUH ISP BEROREE LTV, BINTESSEM2RYE TR oSG
Ik, LFEROBE,S, HRE - HT VUV F—MWEOEER - Gl EfToTWBY,
AIETIL, TO—8, 20HILEW % TG V72720 THRE 21T 726

INSILEWIZOWT, RBL-2H3MBLA~D A23187HI# & [FF B &8 % B € DIRFET
HBML, ZOBOL-~NFVYI=F—VHERIZS 2 5EBEME L, —iMLaWizonT
2 512, RBL-2H3MAIZH LT, 304 M & v Lid 4 B b & % It E S Thwizfg,
BEHIZA23187% MR 5, &5\ id—HE M OBELAY % Pk L7222 A23187% %, B-
AFVHI=F—EOEMEZNE L. FOME, RBL-2H3ME~DA23187 & O FIEEZM
12X D, HisREEW TIEHis-13, 1412, TxRILAEW T Tx-4HHIRI RSB S/ (Figs
1,3)o ZHDIENPDLEWTDH, 100 u MOIEEEIZB TR T MR ORI 5 N7205,
WD FREICBWTHIEESEZD SN, f-ANFVHI=Fy— Pt & E shn
Mhotze T2, F=FITIIRLTVRWVA, RosRILEWIZOVWTIE, f-AFVHFI=F—¥
WEEEIIHI AR IZFED SN o 720 MA T, Fig. 153K L7ZHODMIZFT— IR L TW
Vs, 20OV THOMAEWITBWTH, BWELEY % Yl CRBL-2H3MICMZ T,
B-NFVHIZF— Ol RET D RO SN h o7,

RBL-2H3#1E, #BAMEIgGEZ R (FceRD Z2AHLTwab, P (TLVFY) 2401
TIGEIZ & O ZAKAEHAL SR 72181213, BUBER AT R 2 I~ DCa® £ + ¥ Dt AR
FlEfEz s b, ZTOIGIE, IgEIC X AFceRIDTEMWALD AL 597, C3aChaz &EDT F 7
4T MRV ESTHFIERIENG, FEH LD THEALEAK T T 7 2 FC3 IR
LCiiZextioz0b, SO L LEMRTIEAVTY, ZoMBN~DCa® 1 4+ v DR A%
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BRI TOA23187TTH 5. FhlL LTIREL B LD, ZAEKOEEIZE )M
WADCa™ 4 F+ ¥ DWANFE R Sh, 2 oMOEEAH X Shb7%, WFIHIN
DY T FMEEE LTRELNWTH L, LI HAND2Y, Thi, KHIRIZBWT, §-
ANFVH I — Bl 25 X Lz2 E, FeeRIZA LRI AFVIF IS
—CiEREOMRIIRI 50 L ) PIEENORERTHL LBBLTBIRETH S, o TH
BIT, KRB TIHH DR S NIALEWIZOWTFceRIZHALTD - ANFVHF I ZF—
Bk e ZoWMHENIOVTRF L 2T hE R 5w, E5121E, JIRE -MT7LIVF—Lwn)
% L OIREEIH L CHMMEDTER SN LEDND S,

ARFFRICBWTIE, Tx1, 2% &SR Lo, A23187HIEL ORI BB & 2
IBRIMHZIT o> TS, 4ABERIOBEBRYEIC X R, HEWEZIY RwizET
A23187TMLE &5 &, Tx-2 100 u MIZBWT O AR FA3D S (data not shown)o
P, 0L EIEWIFELRME OB ED SNTW5E, —7, ORI B
2D BRATICA23187HI & 47 o 724 121E, Tx-212 2oV TIE10 g M & 0 A B 23 23380
b7z (Fig. 2)o ZORAOMBEOBA IR E DKM T THERINBPITETIERV,
Fig. 1% EOR4 L F UL Tx-2% A23187 & FIRHARM L 7235612138013 1 100 u MIZB W T O A
PIHIEhEAEED S N7 (data not shown)o DT E1X, Tx212OWTIE, A23187HIE DI
TOTx-2E MM & OBEMEEE 22 © OITIREN f-~FVF I =5y —BilErgkoMilicEB L b
D, BOTx22MWY L L THHIDRD bR kol Z &5 Tx-23MBFEm 1 F -
TP ZRLTOLREES NSNS, Ly L, MREHEEICOWTIEZ OREINIZR Y 3772 7%
Vo ARIFFEIZBWV T, MRBEEICE L CIME T TOBZEIZILEF->Twa, ARTHNI,
BHEPEREY 22 OMEY 2 ST, AR (R) 2T RELZATHY, Mk
FICH L BEEZOLNDH, TNHLAYWORBL-2HIMAIZ§ 2 FHHIIH S22 LTHL
VERH B, 72, AFEORKEEDSIE, Tx2AMERIZIEF > THHIZ R LTV Bk

B-hexosaminidase release, %

0 0.03 0.3 3 30 30 compound, MM
A23187, 30MUM

Fig. 1. Inhibitory effect of His-13, 14 on f-hexosaminidase release from A23187-stimulated RBL-2H3
cells. RBL-2H3 cells were stimulated with A23187 in the presence of various concentration of
His-13 (0 ) or His-14 (') at 37C for 30 min. Media were collected, then, f -hexosaminidase
activities were measured. Data are expressed as means = SEM of 5 determinations. Significant
difference from the control; **, p < 0.01.
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B-hexosaminidase release, %

0 0.1 1 10 100 100  compound, UM
A23187, 30UM

Fig. 2. Inhibitory effect of Tx-1, 2 on f-hexosaminidase release from A23187-stimulated RBL-2H3 cells.
RBL-2H3 cells were pre-treated with various concentration of Tx-1 (/) or Tx-2 (' ) for 4 hr,
thereafter, stimulated with A23187 at 37 C for 30 min. Media were collected, and then, f -
hexosaminidase activities were measured. Data are expressed as means = SEM of 5
determinations. Significant difference from the control; **, p < 0.01.

60

B-hexosaminidase release, %

0 0.1 1 10 100 100 compound, UM
A23187, 30UM

Fig. 3. Effect of Tx-3, 4 on f-hexosaminidase release from A23187-stimulated RBL-2H3 cells. RBL-2H3
cells were stimulated with A23187 in the presence of various concentration of Tx-3 () or Tx-
4 () at 37C for 30 min. Media were collected, then, §-hexosaminidase activities were
measured. Data are expressed as means = SEM of 5 determinations. Significant difference from
the control; **, p < 0.01.
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