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Abstract : Atopic diseases such as asthma, rhinitis and atopic dermatitis are caused by Type I allergic
reaction classified by Coombs and Gell. Type I allergic reaction is divided into 3 stages. The 1st stage is
IgE antibody formation by immunocompetent cells including macrophage, T cell and B cell against antigens,
followed by fixation of the IgE antibody on mast cells or basophils. The 2nd stage is degranulation and
chemical mediator release from mast cells or basophils induced by antigen-antibody reaction. Finally the
3rd stage is the expression of allergic symptoms caused by the mediators released. The drugs for atopic
diseases has been applied on the 3rd stage since about 1940, and nowadays those acting on the 2nd stage

are effectively used. The drugs on the 1st stage will soon be available.
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The author has studied to seek excellent remedies for each stage. In the present paper, the drugs on
the 2nd stage (baicalein and tranilast) and on the 1st stage (alkyl glycoside and IPD-1151T) are discussed,

and some of which have contributed to the therapy of atopic diseases.

Keyphrases : atopic disease, type I allergic reaction, IgE antibody, antihistaminics, drugs inhibiting mediator
release, baicalin, baicalein, disodium cromoglycate, tranilast, specific inhibitor of IgE antibody production,

alkyl glycoside, IPD-1151T (Ref 32)
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Fig. 1 Process of typeI allergic reaction and acting site of anti-allergic drugs.
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TR RERDRE, 5 2808« HUR & IgEHUAC X 2 800Mia BBk 3 X O histamine 2 SRS-A 7¢ &' ™ chemical mediator
DOEHE, B3 BFE - BB mediator 12 X B ME BB TUE S TFRBIBHER LD 7 v A ¥ —IEROFEH,

7 b RBOBRBIGETHICE SEEALIRU T, H2EBIOVWT, WERPEIRBICAAS EL TS,
19104¢, Dale & Laidrow® (37 v L ¥ — J7 i % histamine ® s FERICE LT % & & 78 L, histamine & #REL
too 19401 e D, 0w EEFIOF e 2 & 3 vHIE LT antergan 2R I h, %2 L T histamine D/LFHE
HEDOBRS D, RACH LWHe A2 s VERBRERIR, 7 -HREBEOBERICHAVORTERL, LirL, fie
A& I VEIIRER LT b - HEBOHBBICH L TREDHTH ., HDVEH-> TELIELHEALDH L DT,
Wi EICH 1 5 histamine DEE AT ET AL E b H o, —HIL, Hle A% I vHRE«DRBFREL L, 205
BT, FHICRITREERC X 5 KEREESHIH L = V) VIFHC X 2 KESWHH IR E 0BT E - TIETRES
PERTH B, BT, BIF X h T X7 terfenadine % cetirizine /s EDHi e 2 2 s vHRHL e 22 ¢ v (H) fEAHR
58 <, ERE TR ORFALRER LI W o ROBEIC S BVv-bh b X 512/ h, MR}t % histamine
DEHENEEINT X, E£E i terfenadine e & DL 2 2 I VHIRHMESEII e 2% 3 VEIE LT, fKDH e 2
23 VEIRIFTMmEMIT e 2 4 I vH L LTRBIL 7o, PiMREMII e 2 2 ¢ vEIRIEFRES e 2 2 $ vElIEL
THHUFAAH <, FEANTH Y, »ohRBRRIDHERIBETHD = L BHTH DY,

5 2 BPE/ERE, chemical mediator HEEEHDHIIE

a) Baicalin ¥ X " baicalein

B, BEIREPLRERRBERECHACORTEREETH D, FDOFEERS X flavonoid © baicalin, F 7%
o aglycone @ baicalein TH 5, EEHO N OWFRICEF LA-E T, flavonoid i3 vitamin PEOIEMH, T/
% capillary stabilizer & LTOfEAMBEH IR T, #2C, =7 AFRICF VvV REML T & 2 4TFEMM
EHEBYETE I KIET baicalin DEB LK Lck 25, FHLEOMVGHIEIEAARD bhl, 2k, vitamin P
DFE o EHEEFF 12 hyaluronidase FHEfEAIC X 5 & £ 2 b T\ f, baicalin (38 & #:Z hyaluronidase {& ¥ R
ELLH, ThodkblsT, WUCEHMIEESN TTEMHIERLINT 5 2 &L CRETH - 1257,

HO
OH O
balcalin baicalein disodium baicalein 6- phosphate
(BPS)
OCH,
NaOOC I (o] ‘ o | COONa H,O O\H
Ho‘c C’OH
é 8
O O—CH,—CH—-CH,— —CH,—CH,—CH,—
oH
khellln disodium cromoglycate(DSCG) 1,3-bis(2-carboxy-3-hydroxyphenyl)oxypropane

Fig. 2 Chemical structures of compounds to be tested.
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Table 1 Anti-allergic effects of baicalein (BPS) and disodium cromoglycate

Reactions Baicalein (BPS) Disodium cromoglycate

Non IgE-mediated

Mediator release from guinea pig +
lung sensitized with OA

Heterologous PCA in guinea pig
(Rabbit anti-OA)

+
|

Mediator release from human lung +
by anti-human IgE (IgG)
IgE-mediated

Degranulation of mesenterium + +
mast cell of rat (Rat anti-DNP-As)

Homologous PCA in rat
(Rat anti-DNP-As)

+
+

Mediator release from monkey lung + +
(Atopic serum, Mite extract)

=0, TvA¥ -G, BT TR 7 v ¥ - RIS TREMNEEBMETTE L EIERDO—2>TH % DT, baicalin o 1
HM7va¥-RISCRETHEYRH LI L 2 A, MCHIIEERA %R L, ZoXE/REFABEF 2, histamine 2 SRS-
A 7z ¥ o chemical mediator FEEEMFIZH B E XS LAY, UK, ZOBOH 7T VvAF —(ERE S >EY T
BHER Ttk o ey, FOBEDI9674E, Cox? Iz X » T disodium cromoglycate (DSCG) 28BN I hte, A%
¥ ixBR B baicalin % baicalein & [@#£1z chromone FEAETH » 7o, 7277 L, HiFE X bis-type ® dichromone 55
HETHH, %3EF X monochromone FEAETH 5, baicalin DIEMHEIE T baicalein F b b = & RHER LI5S,
KIZEEBHTH B DT, Fiolca&R &t baicalein D kB FEE (A, disodium baicalein 6-phosphate (BPS) (Fig.
2) L DSCG o7 v ¥ —ERAZHBEKR L, L0 Tablel iwR3 X 51, BPS 133k IgE (IgG) #Hifdic
LB E IGE I L ARG WTh S B S MEl L e, —F, DSCG 12 IgE Hifkic X 5 RIS D & & HH L1,

WEOBEEMAEBN S, Fig. 3Rt X 5 el vE\ o, T/, IgE Hifko functional site (2 DSCG o 2
fE o chromone B#% & &+ 58
Brbb, Thicxl TIgEH
ORI I DE VD, BB
Wik D T, DSCG L ELIKC
Heed, el LTHEs

)
o P E
Wi E Y RTCT ¥, L ,.Aer,rox s : L_*’_x.->‘ prox. t |
4.8 : i 4.8 i
L, baicalein (BPS) i 1 fH® " Approx. 8.0 K *“Approx. 8.0 X
chromone BETHHDT, Reaginic antibody Non-reaginic antibody
(IgE) (1g6)

functional site DFEBE D\ AT

LT, 153 R L TH Fig. 3 A postulation of the functional sites of reaginic (IgE)
PR L 2 RIGEMEIT 5 2 L3 and non-reaginic (IgG) antibodies.

Z 2 bh 510,
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¥ f¢, chromone B8 DG & CH,OH
13 4# y-pyrone BABA L 2B D —Q—CHO
salicylic acidZi53icH 5 L 5128 R
o HO

b B DT, Table2iZir3 X 57 HO
Friciz AR vt 5% o alkandiol
bisphenyl ether FEED 5 v + D

Il .
CH=CH—C— ™ H

. R=H:nantenoside A
48-hr  homologous  passive

cutaneous anaphylaxis (PCA) R=OH:nantenoside B
TR THE»RF L, TO/&

2, 13- bis ( 2- carboxy- 3- CH30 o HoOC
hydroxyphenyl) oxypropane ® I

cn,o-@-c H=CH-C—H N—@
LZREERELINFER R AR, %

»-NH: E#fko 1,3-bis (2-
carbamoyl- 3- hydroxyphenyl)
oxypropane TiIHIEIWER T L A
ELbhicwDT, L7 v ¥ -
EAOFEBIC 2 —COOH RUATH 5 2 L HmRRT 512, &hbOMEEHMEEOEBEL, Ebid Chi RE Hik
2 & % mediator HEEOHRPOIFIROBRBCESLL I DD EEbh %,

tranilast

Fig. 4 Tranilast derived from nantenosides, components

of Nandina domestica H.

Table 2 Effect of disodium cromoglycate-related compounds on 48-hr homologous PCA in rats

Amount of dye (ug/site)

Compound R n Control Commound % Inhibition
(without compound) po
OH
{ -0lt 2 $.2 ¢ 0.54 3.7 £ 0.83
O O-CH,-CH-OH;0 0 O O-(CH,n~-O
m ? B : 9\ -ott 3 12.5 + 1.96 5.9 ¢ 2,14+ 52.8
—_ R
‘R R -NH, 3 12.5 ¢ 1.96 9.2 ¢ 2.24
- .1 2 0.4 .4 £ 0.
Glycerol bischromenonyl Alkandiol bisphenyl o 4 5-120.48 3.4 £ 0.74
ether derivatives ether derivatives -OH S S.1 +0.48 4.3 £ 0.91

Administrations were 200 mg/kg p.o. 2 hr prior to challenge. Each value represents the mean £SE of 5 animals.
% : Statistical significance from the control at p<0.05.

b) Tranilast {N-(3,4-dimethoxycinnamoyl) anthranilic acid, N-5"}

> v 5 v (Nandia domestica H.) ODREIEREL IOEEEL L THVLR TS, —F, TOERRMHEL
LTEA«DEMCHAVLR T2, EEDAHZ LIARNORTEBCAVLRTWEZ LTHE, RFBLTVAF
— IFED b D TEIRDT, £ DEDRG DT v ¥ —(EAOBRN ¥R FH 51137 v 7 v Nantenoside
ABIVUB®S5ELTWB0DT, ZhbD7 v A — chemical mediator EREIC R IETHEXTEN LI LA B
K OBEHMEERARD bhic, £ 2T, & bICHEVCFEELRR L KSR, tranilast iR 2 1FA % R i Ui (Fig.
4)' tranilast OfFFRERIL DSCG BB Lz & 2 A035 Y, IgE Hilkic X % RIGIcxt LU T HRATE RN 2 7R L
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7oo Lnd DSCG L3y, o5 IZL »
THHEBTH B, B, 7vA¥-—HHE, 7
MY —HEEAR LT VL F — R EIG
IhTwb, ZORBEEBRYHZEEE D Table
JIWRT LI, =9 A, v b, FEALEY b,
PRI e PIEBITS In vivo R in vitro T
o IgEFURIC X 5 RIS ZHIE %, % 72, ionophore
A23187, phospholipase Az ® dextrane iZ X %
FEi AR 2 B 0 histamine B #E 2 MHI3 % A3,
compound 48/80 % ionophore X537A iz X 5 X
JGHIEI L 7ovs, X Bz, ionophore A23187 i@
X %7 v MERMI S D SRS-A OEFERECHIFT
X % e MR, % 2o EMmERS 5D leukotriene
(LT)Ba # X U peptide-LT (SRS-A ; LTC,,
LTDs, LTEs ) il % ##3 %, =  histamine
WEEIHIEAEF S LT, ChiTtol s
T, =& F —HRBEROHE & Ca> O
FANIRABIHSE 2 51T B, 7sdob, tranilast
X ATPase #PHE L, F 7, iBiEHM g+ D protein
kinase A {EHRIIIEFERC I KT T 52,

“5Ca wftux « 102cpmi3 x 10° cells
o o 3

0°6mM
05mM
04m
03 M

Fig. 5

b

=

}__,

—
l_1

I

Effect of N-5" (O) on antigen-induced **Ca influx into
sensitized mast cells of rats. The purified mast cells
from rats sensitized passively with antiserum were
incubated with *5CaClz for 5 min after challenge with
antigen (DNP-ascaris, 300 vg/ml). *35Ca influx was
determined by the method of Foreman et al.[4]. Each
bar represents the mean+SE of 8-10 observations. Test
drugs were administered 1 min prior to challenge with
antigen. E3=Spontaneous Ca*"' influx ; S=control ; (=
N-5 (concentration-dependent) ; M=antimycin 10~° M.

Table 3 Immunopharmacological properties of tranilast (N-5)

N-5' inhibits the following reactions :

Antigen-induced degranulation and histamine release from rat mast cells

1. 48-hr homologous PCA in rats or mice, p.o.

2. 7-day homologous PCA in guinea pigs, p-o.

3. Experimental asthma in rats or guinea pigs, p.o.

4.

5. Antigen-induced histamine release from guinea pig lung or monkey lung
sensitized with atopic serum

6.

Antigen-induced histamine release from human lung tissue or leucocytes

7. Prausnitz-KGstner reaction in humans

8. Histamine release from mast cells induced by ionophore A23187,
phospholipase A, or dextrane, but not by compound 48/80 or ionophore

XS37A

9. TIonophore A23187-induced SRS-A release from rat mast cells

10. Antigen-induced SRS-A (peptide-LT) and LTBy release from human leucocytes

or lung tissue
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tranilast (X histamine ##EH0H) £ #BI L T, protein kinase A {EMOETF 280414 519, %7, Ca’ oMEATA
Apld =51 ¥ - RELAFT 2 antimycin it L > TEB L1 L SR B0 T (Fig.5), $%5 < i Ca’* oflpy
RAZ=FVF — I TH B 2 L HRBL, tranilast 12 X % = % 4 ¥ — E4AEROFHE 2= KA Cal A &%+
5T ENEZ NS, —TF5, SRS-A HEEIEIERBAF & LTk Ca2t tk#2#4 phospholipase Az AED e, %0
&Rz b h b caffeic acid i@ X % 5-lipoxygenase HE /s & 23 2 51 517,

1 BRREIERE, R0 IgE kS ENEE

a) Ethyl a-p-fructofuranoside ¥ X 0%+ DA @S H

FELRT VAF -FKECAVCOR T AER TR BB T 220@0EE LB, Tho0kMsI =4/ —1
TXADT v b ElE= v A QERGEACRIETEELYRF Lz, #OKBE, K& Zizyphi Fructus =% / — 1
=F A IgE R EA 2R RIACHS T2 L 2 RE L,

0 H H
HOH:C CH:0H H 0 0—CiHun H 0 CH:OH
H H
H HO
—~C:H: H HO H HO
H 0-Cili HO CH-0H H O=Calln
OH H ol o onoon
Ethyl a-b-fructaluranaside Pentyl A 1 [ructopyranoside Venlyl a -1 sorbopyranoside
(Y-11s) THN 1238 (HN 1460

Fig. 6 Chemical structures of alkyl glycosides to be tested.

REOHS & L Tidp-glucose, p-fructose, p-sucrose 75 & o BB H ¥ 7o 125854, X 51T triterpenoid acid, saponin
BEPREINTVDHE, ThboRP I, IRE AGELMEFERIRD OIS, $, KBOKE=*2TLRD
bhig\e £ 2T, =8/ =L =% AROBEHRS DS B AS N, FORERE, Fig. 6 1073 X 5 7 artifact OWH &
L T ethyl a-p-fructofuranoside (Y-1ls) # #8718,

ThEiic, SO IEN YA Y R+ b icethyl & PCA titer HA titer
AL alkyl iz, ¥ 7o, fructose & Al ORI Z5HE L 7= 4 16 64 206 10244 16 64

&« o alkyl glycoside ¥ AHL T, 7 v BB 2%  Control
v A0 IgEFUEEECRIETEELRE L, pentyl 8-

p-fructopyranoside(HN-1238)1% % k t* pentyl a -1~ HN-1238
sorbopyranoside (HN-1460)2% % BLH L 1, HN-1460  [dpsistan
HN-1238 3 & 08 HN-1460 (3505644 5 BRI 8 5.1c . <005, - 0,01
X b IgE itk A 2 11413 % 23, IgM Hifk® IgG itk PCA : passive cutancous anaphylaxis (IgE)

HA : hemagglutinin (IgM and IgG)
EARCRELAEEELRIEZ LV BBICE - T Fig. 7 Effect of pentyl 8-p-fructopyranoside (HN-1238)

oS B OT, DS CIERIEETT 52, NaHCOs and pentyl «-r-sorbopyranoside (HN-1460) on
BRCEET 2 &, BOR5 Y » T IgE FilhEA production of IgE and IgG and/or IgM antibodies
. in BALB/c mice which were immunized with
I+ 5 (Fig. 7). IgE Ptk A= m4fE B 1 HN-1460
& DNP - As and alum. *p <0.05, *p <0.01.
AV HN-1238 i kb L Ts& 3¢ 5 5%, HN-1238 12 IgG
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% IgM JifkE 2 R ¥+ % i %5 T, blocking antibody i3 1gG 7 5 A& T % DT, IgG HilhE £ D RESF I,
BEEGLIFELVL > CEbRS,

7 b€ —REEETE, REAGHERNCELSH, FROKBRYELAMIC L » RE GELEDRBILENO &
BIXhd, ThHO(LEWRERIOE B bR X » T IgE O EAXIFET % DT, Vb5 ongoing
D IgE FifkgEE & S IEIT A TRERADH D, Fh, 2RERHOBREFICL - T2ZRIECR L THIHIFR =T,

CHy *
CH;,S-CHzCHzCONH@OCHzﬁZHCHz-OCHzCHa . CHs -@—503-
OH
10241 IgE g IgM E 05k IgG
W (=]
Q o0.15- 3
] 2 0.4
a .
o )
= 0. 10 Z 0.3t
% @
3 —
= D 0.2F
| |
= 0.05 2
= T0.1
o,
& =
(@] i 1 1 @ 1 i 1
= 0 10 20 30 : 0 10 20 30

days after immunization

Fig. 8 Chemical structure of IPD-1151T and effect on productions of IgE, IgM, and IgG
antibodies in BALB/c mice which were immunized with DNP-As and alum. O ;
Control, A ; IPD-1151T 10 mg/kg/day, A ; IPD-1151T 100 mg/kg/day.

* :p<(0.05, t:p<0.01

IgE Hifh B 1o B3 % MRAREL, b 7 5 2 DA £ BIE-T A MIMRRE & (XX 5 & h, IGEHLMREE 4 (X potentiating
factor & suppressing factor © X » CTHEEh2, ChbORFILBOHEHE,NLER S h, BEHOMRIZL -
THRTAERERET 520, 20 2 L MEOHEERIEN BB RELE TS L 2R L, E1, alkyl glycoside
DIFAEERET 5 ETHRKEVCEETH %,

b) Dimethyl-2-[4-(3-ethoxy-2-hydroxypropoxy) phenylcarbamoyl] ethylsulfonium p-toluenesulfonate (IPD-1151T)

B2, FeOEEBIEORBICEERBEIRET 5 transmethylation B EFERICHEETH T &, i, %<
DEFAL S Y RBERRIERAND D = Lk Em 522720 v & 3 v U (L-methionine methylsulfonium chloride)
#HL, %< o dimethylsulfonium FEEOFEFE LI FITTHEYRH L, TORKE, IPD-1151T 1 H#kD % i
B RBELED, Tichb, Fig. 81wRT X 5ic, IPD-1151T i3~ ¥ R OFUFEA K L T, BER S HEOE DK
Bk IgE FUEEA Y S llE 5, Ll [gM 3 X 00 IgG FIREAICIIIZE A KRB ERIES Iev, £,
IPD-1151T (3 — %k B8R0, KSR S B\ Xk BB S LIcBawc b RE FIELE LT 20T, RO E
LR Y 5> 357 + © —EEERE O IgE PitkEE 2 IS T 2 TR LR CRRT .
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% 7z, IPD-1151T % IgE Hifk@E A 2 M+ 5 D47z b9, 5 v b @ homologous PCA 12 L T3 tranilast & (33
REECHSIERAAZRL, X5k, £/ %€ v } ® homologous PCA ®EBRMEE L, Mo I R7 v A ¥ -—KiLo=®
Faex LT IFIfEA %R 3, LA L, histamine it L CREFIFA LR E/evo T, IPD-1151T 0 T &7 v v
¥ — RIGHSIER I, mediator HEEIFIER b b5 = & &mBT 5,

= = a = [gE-Ab

Fig. 9 The mechanism regarding the inhibition of IgE antibody production by IPD-1151T Mg ;
macrophage, Mo ; monocyte, Ag ; antigen, T ; T cell, TCR ; T cell receptor, B ; B cell,
PC ; producing cell, Ab ; antibody, IL-4 ; interleukin 4.

IgE HAELDOHEICOVWTE, ZhETRE«DRINTbhTE L, Tibb, BHAKKC L 2HFEERN B
cell toleranceDH:E?®, MR IC X 2 FiEE MY suppressor T cell DF 2D, FEERA [gG H 43 2H ideo-
type FLE30 OF 5, Ml T ERIC X - TB 5 h - suppressor T cell factor®® oS i b F b5, L,
IhHOHETEREROCHER IR S FTIRIZE > TR,

IPD-1151T 3 H RIS R, IgE T AEA B RANCHFEI L, 72, 2h T ToH 7 V¥ —F L [k mediator
HHDHIEREZH RS OR 7 Vv AF - L LTORBOTMREMIIEI R TS, BE, WE, 7vir¥-HARS
X O7 b v - E Rt AEERRER (phase 1T study) i\ Td BIFKBENRE SR TV 5, IPD-1151T o IgE
PUREAIMEIBERE & LT, FUE L 5 CD4 T cell 236 @ IL-4 EEIIFE O R, B cell © Fce RIDFEBRLH%
mEIL, REMMGEALIEITL xBTS (Fig. 9),

tTv

TV AF = R RBER G & — I BRI OBRIC b B 2 Sh s BEE BRI D 5, L ORBERISDZE /s
By, TUAF -RIGOEF LR OMBPEIRTELDY, TVAF—KREBCHTHHEE, Thbbii7va¥
—EOBERE I ELRS TR, EEZSRX-HRERMKED 7V A ¥ -RIEOBFOMBELHT v A ¥ —FD
BRI RICHEA T E 1,

AT, ChETREEZELMT-TCELRTVvAF-—EOMEDS D, 7re—8 (IHR) 7 v ¥ —-RIGicE
THEYPDOCL OOV TihRr, ThODOHMEDODHED L OMnE, TTR7 P —EAEOERECLFSEL T
B EFEELVWZETHS,
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