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ABSTRACT

Studies on the Antiallergic Effect of Aquillariae Lignum

‘Kim Young Hak, Lee Eon Jeong, Song Bong Keun, Kim Hyeong Kyun#
*Department of Internal Medicine, College of Oriental Medicine,
Wonkwang University, Iksan, Korea

The inhibitory activity of Aquillariae Lignum (Thymelaeaceae) on type I immediate
hypersensitivity of the anaphylactic type in the wistar rat model of passive cutaneous
anaphylaxis, an IgE-mediated, mast cell-dependent reaction. Administered orally at 250, 500
mg/kg body weight 1 h before the challenge, Aquillariae Lignum potently inhibited PCA in rats
which disodium cromoglycate showed poor inhibitory activity. Aqu_illarz'ae Lignum inhibited
compound 48/80-induced anaphylaxis 100% with a dose of 0.5 g/kg body weight at 1 h before
or 5 and 10 min after injection of compound 48/80. Aquillariae Lignum (0.05-1.6 mg/ml) also
exhibited the dose-related inhibitory effect on compound 48/R0-induced histamine release from rat
peritoneal mast cells. Moreover, it was- clearly demonstrated that Acuillariae Lignum and disodium
cromoglycate disodium cromoglycate potently inhibited such type I éﬂergic reactions as anaphylactic
shocks, suggesting that these drugs, at least in part, share the same mechanism of action. It is suggested
that Aquillariae Lignum may exert a stronger inhibition on the mast cell degranulation process.
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Since Agquillariae Lignum (1.0 mg/ml) inhibited about 909 of histidine decarboxylase activity,
the inhibitory activity of Aquillariae Lignum for histamine release was considered to be derived
from the inhibition of histidine decarboxylase activity. It results from increased expression of the
mRNA coding for histidine decarboxylase, as assessed by Northern blot analysis after a 12 h
incubation to P-815 cells with dexamethasone plus 12-O-tetradecanoylphorbol-13-acetate. The
addition of Aquillariae Lignum to P-815 cells with dexamethasone plus 12-O-tetradecanoyl-
phorbol-13-acetate, significantly inhibited the histidine decarboxylase gene expression. Tumor
necrosis factor-a was not constitutively expressed in P-815 cells. Substance P selectively
activates the tumor necrosis factor-a gene expression in P-815 cells. Agquillariae Lignum
inhibited substance P-induced tumor necrosis factor-a gene expression. Furthermore, The effect
of Aquillariae Lignum on the mRNA expression of novel protein kinase C 8, a major isoform of
mast cells, was examined by Northern blot analysis. The expression of novel protein kinase C 6
mRNA in the presence of Aquillariae Lignum was 51gmf1cantly lower than in the absence of
Agquillariae Lignum. :

These results suggest the possibility that the inhibition of allergic reaction by Aquillariae
Lignum should be regulated by tumor necrosis factor-a and novel protein kinase C 6.

KeyWords Agquillariae Lignum, anaphylaxis, PCA, hlstamme release, mast cell, hlStldlne tumor
necrosis factor
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-l @ee) 8 A A18R A2E B HUE-

N BRREDS BEERE XU

nES BHEEEUYF)R (Thymelaeaceae)dl
B3 BEHREARY E(Aguilaria agallocha Roxb.),
;L HAE(Aguilaria sinensis (Lour.) Gilg.)$
Aokt o] T} 12720

HWES <ABHHEST RUZ KEE ‘KB
BOKERE, £EBR, =RF, BEALOE BEREE
EH YO ST BR B UBAA LIET,
EE, HiE, Hy, i, BEES, KBEW D
EEH, BTFEA Lo BRI &£ B¢ o1y
7P EREEEE fU%ES BESEd £
Ase] o gifele fEX Wadl ER
sl ME Ago] wEH S QP

ol wEl “BL, KEE WE Fo
AYn 4 Pe e ES KEY WA
of B FE My Loz v]Re] B o
nES T 9427 HET A& A2 BEE
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a8y old BAY EWEHY TR HRET AT
ot olyel, &L FEivEdAE dH 2T K
o] Ehnsta o] wEEd] % MEL F ¢
d27] &y Bigol BT Hifolth

olo] EHE= EY L7 EM dE X
BE 48 N4 BEBROE AW AHSS
Saito &0l 2]& & IgE fifgol] o3 FEEHE I
8 o=y KfEe] HEMYI RdQ XF) KE
o}L}= 2] (passive cutaneous anaphylaxis, PCA)
RIE® D jERRmiac] ohE JFEAEBHMA FEY
Bhol A 7k 2 28R compound 48/807 %
9 e EEEEZ & 483 substance PE F
st 3 gz HEE BEsia e
g nEFQ 3 du=7] EEEE S Y8
HDC(histidine dicarboxylase), TNF- & (tumor
necrosis factor-alpha) 3 PKC #{ETF #EHE
oHsled BEI #HRE A7l KESE 9
o]t}

0. X2 2 gty

[

AR g (F/A% compound 48/80, metriza-

mide, a-minimum essential medium, antidini-
trophenyl IgE (anti-DNP IgE), dinitrophenyl-
human serum albumin (DNP-HSA) % disodium
cromoglycate (DSCG) %< Sigma 3A} (St
Louis, Mo)Z R & E# BA3IS #FASIA

2. BEBY

25 oty & EEE AT £8% 657 &
ICRA +3 A3 % %F KF olHB=HA R
< A3 Wistar 3t A T A ()N A
FEASH] (ERSIAT.

= =
—

A E WY
WES mdolA A EXK BERHAE

KREBHENS BES AA AN, £

NERS AsME Aeads, £ mRE
98l Tyrode buffer A (10 mM HEPES,
130 mM Nacl, 5 mM KCl, 14, mM CaCl2, 1
mM MgCl2, 56 mM glucose, 0.1%6 bovine
serum albumin)oll E% ERTl —& BEZ A
ekt

4. PCAS| 5%

IgE KK KB XIES anti-DNP IgEE EFA
HEHE e 48417 Foll, DNP-HSAE zE3
Aol #4sted dozitt. DNP-HSAE PBSY
wAZl 1 mg DNP-HSA/mIol 4% Evans
blue7t = A wESt FAGT MR E&
i A= gl 4827 M 2 100 pg¥ 9
anti-DNP IgEE FREH AT EHBLES <
244 Fed Jaz xRy mE (50, 250,
500 mg/kg, BE)2 EiE 1A Ao AT KR
39tk Evans blue €& EESH 8 Ei
308 Fol EREWMS SJAXNA FEd EF B
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w2 Exdlth. Evans blued E2 Katayama %
9] HEo 93 1.0 N KOH % otdEH U4t
EREE2 s wAdes pERRY

5. compound 48/800 2|8t OfLtEEAl B
L5

e KRN compound 48/80(8mg/kg 8
B)S ST 1AT Fo HTHKRL HESIC
W& (0.03-2g/kg BE)S A FGFol| wHEsH
o compound 48/80 FE&3F7] 1AIZE Mol [ERE
7 EsAT ®EF (05 gkeg BE)Y BE K
Yy HES compound 48/80 & 1AL A, 5
B3 102 3o A EHEgT TS
& FH 1A Fo FIESHY UK BE ®
o zt BEEMS DEOERE EYqANFE
of m¥wS Hudted 4TCTNA HES t& 400 x g
oA 208 B EOSESAT 2R B
£ Shore o] 23 O-phthalaldehyde spectro-
fluorometric o2 kENYLS YR =L
spectrofluorometer (650-10, Hitachi, Tokyo,
Japan)& FIA3IA 450nmell A BEIE A

6. MRS o8

Kanemoto%o] Ry @ Hioz BT
s REAstE, 4HE dHEZ2 MDD
Ao A 0.1% gelating &&F Tyrode buffer
B (NaCl, NaHCOQs, KCl, NaHzPQq, glucose) <F
5 mE MERERl EASE 3027t BEES 7MW
A ARG F O EEE hRIES S GBS
IERESEER S 2ol =2 RSty 150Xg= 10
B22hY 33 RE, ELOE A o8 LE B
%< Wi F— Tyrode brffer B2 HigiE Al
)3 225% (w/v) metrizamide® FIFE$ Yurt
= ®o proz IEMEMES S MHEsA
Alcian blue ¥ [BiE JEERMARS BT 98% LL
Folit
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7. compound 48/80 % substance
Pofl 2|8t S| AED] #EE

CO; wi%7IolA wlgl 37C, 1087 #HEAZ
AR BEREREN B X 107 cells/mDol
Tyrode buffer AZ FAHEF £EHF10 mg/mbS
winste 37ColA 1087 #HBEAZI F com-
pound 48/80(5xg/ml) £ substance P (10 ng/i
D& mste ohA] 108 B¢ #EAZY o 400
XgZ 4TCo)A 587 ELHBESIY EBRE o
geatsich fERRMERE pdrEel WET compound
48/803 substance P @Al Tyrode buffer AE
Hmme & blank=z 3tx, frAlE 4l Tyrode
buffer AE M3 compound 48/80 %

_substance P& Him¥ T& tizToz ST

a3 EKMSE dHE7] KEd FERst

9lE DSCGE vluTes BRI

8. B|AEIDIS HH7

W LER D o el e sl2sm

& Shore %% FEe 7 BESS TEI

Atk 73] flEH JgHEZ FHo AR
500 1€ ¥i 01 N-HCl 450 pl® 60% I
AA B 50 ¢l Y3 RE # ROOHE
(1500 rpm, 20 min)dtx 2 EEW 800 pl& 5
N-NaOH ##% 500 ¢l, 55 3 ml, n-Butanol
10 ml 2 NaCl 12 g8 RBE&T HEEd ¥
BE ¥ &LHESIE T Butanol® 8 miE 50
01 N-HClI #®& 3 ml
n-Heptane 10 mlE sl RBE F BLDEE
(2,000 rpm, 10 min)sFRTH i7llA Aejz Kk
B 2 mlel 1 N-NaOH %% 400 pl# 1%
o-Phthaldialdehyde %% 100 #1& $3 F&4
oA 37C, 3% TY RMEANZ @ 3 N-HC
BIR 200 ple ¥32 EE t% 28 5<¢ KESt
o} spectrofluorometer (Kontron)& FIAste] A
ex=360 nm% Aem=440 nmelA EXEE BIE
=y
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—&xEe A IES] ULHET] KR AE HE-

sl el R MR = (WES s
ek W] I2E & - %hEE HmSARe
de S2ErR B)X100/LEFE Kimstz sk
£ we 2B B

9. HDC &K BlE

pEREfiEel X7be B A [01 M potassium
phosphate buffer (ph 6.8), 0.2 mM dithio-
threitol, 0.01 mM pyridoxal 5-phosphate, 1%
polyethylene glycol (Ho &2 300, W/W),
05 pg/ml® leupeptin® chymostatinl& %I
ZA3E oS 10,000X gollA 208 ¥ ED
SEERT 5L BH AY 1008 AEL=R
E44. HDC EHEYE Watanabe %9 Hik
Yoz BITH s FWHA FH4&
025 mM L-histidine® 2 15A17F B¢ #5530
Amberlite CG-50 #@HLZ histidineo X
histamine & 7 B3}l o-phthlaldehyde Jjik o &
wER |

10. HDC, TNF-a, PKC X & 247

mwE 2% BAE EETEY BE BES ¢
old ] 95t fERMEIEKS] P-815 MiEE FH
LiCl-Ureats 0.2 total RNA #BEste] 1.2%
formaldehyde agarose gelol 71%9%3}4 nylon
membraned & A Z k. UV-transilluminater®l}
587 #4627 F 50% formamid, 5X SSPE,
5X Denhardt’s solution, 0.19% SDS, 100xg/mé
salmon sperm DNA7Z} &F ¥ BEHRKRIA
prehybridizationgtc}. o] #¥kel [« -32P] deoxy-
cytidine triphosphate (dCTP)Z labeld probe
1x10° cpm/ml# dextrane-sulfate® 10% = A
¥ 31 hybridization %} Nylone membrane<
lExfeg 2X SSC/A.1% SDS, 1X SSC/0.1%
SDS, 0.2X SSC/0.1% SDS BE o= #hiEstd
B8 Hats BE o8 osad

11. Alcian blue #& % in situ
hybridizationol| 2|8t c-kit &% AE
ffame 53

PBSEZ washing¥ EIEF 600 pmeE 5% ¥
ot cytocentrifugedted alcian blue® H&dc},
in situ hybridization2 ET BEZ 02%
DEPC(diethylpyrocarbonate) 2 FE¥E st WE St
o {FAsT F22X2 RNaseE REHEL A
717] 98 180CelA 3A12F LAk ¥EY. Prehy-
bridization el ZZd#-& 0.IM phosphate #&
B BWoE TE 4% paraformaldehyde® 20%
¢ EEIT o REHS alkaline
phosphatase® AEHEAIL A17171 3l 02M
HClI& EHEE3IL 0.1IM triethanolamin (ph 8.0)¢
0.25% acetic acid® acethylation ¥t} 58 E¢
4 0.1M PBZ 29 73 70, 80, 90, 95, 99.5%
dzEE AT O FTUFTAA HEST
Hybridization B#< 50% 2ol238+3t formamide,
10% dextrane-sulfate, 1X Denhardt’'s BH
600mM NaCl, 10mM DTT(dithiothreitol), 0.25%
SDS, E. coli tRNA 250ug/ml, digoxigenin
labelled RNA probe < 05ug/mie &H T
Hybridization %% 50us &4 FH 9o £
t}& parafime 2 ¥ KH5E #ES & dE
#%A S0TE 16X 59 HE ST Hybrid-
ization ¥9] parafilm® 5X SSCo| ¥o} kst
I 50% formamide, 2X SSC &l 50C& 30
B #%ES . RNase A(10pg/mi)E 37Tl A
087 &£3e F 2X SSC BRK, 02X SSC &
WeZ 50CoA 1584 28 Aed Nucleic
Acid Detection Kit(Boehringer Manheim)Z& &
st hybridize® digoxigenin®. 2 #rH 3o},
BEeREX 10mM Trs HCIpH 80)22 KE
& ®T I

12. METRE BT

fERe HBEPWS #el W meantSEZR
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yebth Student’s t-test2 BEREEMS Mt
Fo2 HEPyrt.

m Agdn

1. REEHOILIEEIA REN UNM ®LF
o HR

W HA AR XA IgE A48 FE
HoZ IgE RBE HE&ANFPLEN FRES K
& ob=EA] KIE oA wEY MEE ®
Z3A . F (50, 250, 500 mg/kg FBE)S O
BN iR o8] FEEEoIIIEA KEL
£F & oz MEIEAT B3] 250, 500 mg
/kg BEAA 7HE AT HKRE JERIAT
(Table 1). '

Table 1. Effect of AL on the 48 h PCA reaction

(mgz;sesvv) Am?;]:/tsi(:i)dye Inbibition(%) .
ControlNone 50784142 -
500 0762425 . 217
2500 4244044 917
5000 1403 %86

Drug was adminstered orallt 1h prior to challenge
with antigen Each amounof dye represents the
mean*S.E. of 7 experiments.

** p<0.01 : significantly different form the control
AL : Aquillariae Lignum ‘

2. %Ol compound 48/800i 2|8t0i
HEE OfLHEEA & olxis BB

compound 48/80 (8 mg/kg #EE)S BEHAN &
gholl o8 4% ol IHA && FEAU o
& E BEE HZESEY. compound 48/80
ES 1A A L 5B 3o E (05 gkg B
E)e BEA EHIYE o BFERS 0%°)10
a2Y compound 48/80 EHET 108 ¥F HF
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Bl o8] EIEERL 142%F  EmetEo
(Table 2). compound 48/80 #%ZE 1A1Z+ A ¥
&9 AR @& FIEERS BRI #E A%
o BHoR EdIRer, 05 gkeg (BE)9
BEAAN 0%2 e 71 ZReyeIA
(Table 3).

Table 2. Inhibitory effect after an injection of AL
on compound 48/80-induced anaphylaxis

Compound Mortality(%)
Trdatment
48/80  1n before 5min after 10min after
None + 100 100 100
AL + 0 0 142
AL - 0 0 0
Compound 48/80 solution(8mg/kg BW) was

intraperitoneally given in to the group of rats.
Two hundred Bl saline or AL was given with
0.5g/kg BW at lh before or 5 min, 10 min after(n
=7/group) compound 48/80 ‘injection. Mortality(24)
Within 1h following compound 48/80 injection was
represented as No. of dead ratX100/No. of total
experimental rats.

AL : Aquillariae Lignum

Table 3. Effect of AL on compound 48/80-induced

anaphylaxis
Trdatment g?l?;el';’l\rilv Cozlgigound Mortality (%)
None - + 100
AL 0.03 + 100
AL 0.06 + 571
AL 0.12 + 428
AL 0.25 + 286
AL 0.50 + 0
AL 1.00 + 142
AL 2.00 + 571




- e 184 AM2E: FW ME-

Groups of rats wear intraperitoneally preteated
with 200l saline or AL, which were given with
various doses at lh before(n="7/group) compound
48/80 injection. Compound 48/80 solution(8mg/kg
BW) was intraperitoneally given in to the group
of rats. Mortality(%) Within 1h following
compound 48/80 injection was represented as No.
of dead ratX100/No. of total experimental rats.

AL : Aquillariae Lignum

3. compound 48/800 2|3l FHEE MER
S|AEIDIS| BEEN UAHM HFL M
7

t%&°] compound 48/80°] &3t & L FET
H dHEY] KES HfEy] dE o
BIFE dotry] 93 BHEYwY LESZRH
&S Bt miFs opEsty s=evls &
< NEAD. BEYED A= MFEAR 32ER &
o] #ke F 05 g/kg BWE ®REYS # m
BA SI2EtR] Eo] 7Hd SolA LR EE
R —H3E e HHE BYti(Table 4).

Table 4. Effect of AL on serum histamine release
15 min after compound 48/80 injection

Trdatment  ° ;’j;g‘“ C°2“8‘;§g“d Inhibition(%)
None - + 0
AL 003 + 1269£1.16
AL 006 + 2069+4.12
AL 012 + 1942%5%
AL 025 + 55.38%3.08
AL 050 + 7808+270"
AL 1.00 + 75.00£2.31°
AL 2.00 + 31.15+324

Groups of rats wear intraperitoneally preteated
with 200l saline or AL was given with various
at 1 h before(n=>5/group) compound 48/80 injection.
Compound 48/80 solution(8mg/kg BW) was int-

raperitoneally given in to the group of rats.
* p<0.05 : dignificantly different form the control
AL : Agquillariae Lignum

4. EO 2T EiEA ERERESE 3
2B HH IR

OEE LHErE dodle FRMEE <
7 jERpAEMES] i EY HEE BRI ¥
3 A= [EEo2HE JERMEE S8 (bF
cian blue ¥ 2 in situ hybridizationol] ¢]3}
9% oY MEE MR)SIAT hES EIFE
BiEE2E compound 48/80¢1 ol& FHFER
3 2ElYl EHE 8% JEHOE IFHEIdey
(Figure 1), =% &L substance Pol] 2ja] #
HE BEEEREEERE ATy HEHE 8
A& A HEAIH T (Table 5).

100 "
L3
80 : ;*
3
- 60
[t 15
Bl
e
Q 40 -
=
£
20 |
&
0 T T T ¥ T T
0.05 0.1 0.2 0.4 0.8 16
AL (mg/ml)
- Figure 1. Inhibitory effect of AL on compound

48/80-induced histamine release from rat
peritoneal mast cells. Rat peritonceal mast
cell(2x10° cells/ml) were pertreated with
10ul of saline or Al for 10 min. Each
point reperesents the mean of seven exp-
eriments, and vertical bars indixate S.E.

* p<0.05 : dignificantly different form the control

AL : Aquillariae Lignum
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Table 5. Effect of AL on the histamine release by

substanec P
Trdatment (;Z(;Z ) su‘?ls Ot i;l/e:ﬂ)P Inhibition(%)
None - + 0
AL 800 + 9%6.0°
AL 400 + 2.1
AL 200 + 8.7
AL 100 + 66.8
AL 50 + 319

Rat peritoneal mast cells(2X10° cells/ml) wear
pretreated with 101l of saline or AL for 10 min.

* p<0.05 : significantly different form the control
AL : Aquillariae Lignum

5. Eol o3t BEERERS B TEL
R

fEfEAERR AR compound 48/80 (5 ug/ml)
BHRS mEstd 58 ol mEK S Fwkste
fEReMERE e el Ad 2 MEEAN ITY RS
7t BEdtt (Figure 2B). 224 compound
43/80 RH Mo MEFS RENS W EH K
RERERRARAR - (Figure 2A)SF BELIZ HREES o4
2 sl Ao (Figure 20).

Figure 2. Visualization of morphological in isolated rat
peritoneal mast cells. Fresh isolated rat
peritoneal mast cells(A), in the presence of
compound 48/80(B), in the presence of AL
plue compound 48/80(C), Magnification X
700

* p<0.05 : dignificantly different form the control

AL : Aquillariage Lignum
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6. FO| 2/t P-815 il HDC &k
ma MR

A7 mastocytoma P-815 #iftE £8:3 HiE
of RME3t HDCE &7 diEol fEpimiE
oA JAeHlE AT #FE Hiled &
% Miailoltt. Jd& €Y FFIAEIEE
P-815 #ifEl A HDCE FHEFo2H 3|28y
o RS I §¥ 12-0-Tetradecanoyl-
phorbol-13-acetate (TPA):= P-815 #BAgelA
dexamethasone®] 93] #FE® HDC HEiES &
AstA BmARG®E gEAd Kk FrdA:s o
ZTo2A4 P-815 #EMS]l dexamethasone™}
TPAE BMET o& EY HRE St
Table 694 H uiel go] wEFS HDC &M
< dASA MmHEHA AT

.Table 6. Effect of. AL on the HDC activity indu-

ced by dexamethasone plus TPA

HDC activity

Treatment .
reatmen (p mol/min per 107cells
None 0.51=0.09
Dexamethasone
+
oule TAP 23.86+0.43
AL pule
Dexamethasone 7.08%0.16
pule TAP

P-815 cells were incubated with 100nM dexameth-
asone pule 10nM TPA. Each value is the mean=*
S.E.(n=4). :

AL : Agquiliariae Lignum

7. k&EO| 2t P-815 #AkES| HDC &M F
BHE HH BR

& g% HDC & #i4lES HDC mRNA
K#E A EEAS7] % Northern blotting € &
TR olm #;&Ed uksh Zol® p-g15 #AEol



—&k&9 A FY FLHEI] KR HE HRE-

A HDC #EEFY =7)& 2.7 kbelth Figure 3
o] #RAY dexamethasone® TPA°| <o& &
¥ HDC HR#ol wE MEY P8IS Miacl
Ae ASA BOEAT

p-actin ~ i§

T -i}

Figure 3. Expression of histamine decarboxtlase mRNA
‘transcripts in P-815 cells. A : dexametasone
plue TPA treated cells. B : AL(0.5mg/ml)
‘plus dexametasone plus TPA treated
‘cells. The A -actin probe was used to
verify that an equal amount of total
RNA(20ng) was load in each lane AL':
Aquillariae Lignum

8. & 2|8t P-815 @RS TNF-a &
BT 8 WH BR

Figure 494 H¥ ZAAE P-815 #AiEdl
substance P (100 uM) @3 T8 6A1 Fo
#BiEE Eol total RNAE 4#sl9 TNF-a
cDNAE ®3x2 3l9 Northern hybridization
& BT #HR MELS substance Poll 9%
TNF-a #EFS mRNAES HA3A BHAA
At

TNF-a =~

Figure 4. Expression of tumor necrosis factor-a mRNA
transcripts in P-815 cells. A : dexametasone
plue TPA treated cells. B : AL(0.5mg/ml)
plus dexametasone plus TPA treated
cells. The B -actin probe was used to
verify that an equal amount of total
RNA(201g) was load in each lane AL : -
Agquillariae Lignum

9. it&oll 2|8t PKC 8 &EF BHR #
fl MR

IERfEAEe] % PKC ol¥<l PKC 89 HE
ES A#std Eol ERMRAY EREE
UXE MRS SIS P-815 Mk dexam-
ethasone® TPAE HR#sle PKC & #HEFo
EEES B2 O EE BEY 45 PKC
8] EEEC dAA BAIIT (Figure 5).
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A B

PKCS ~

B-actin »

Figure 5. Expression of novel protein kinase C &
mRNA transcripts in P-815 cells. A:
dexametasone plue TPA treated cells. B :
AL(05mg/ml) plus dexametasone plus
TPA treated cells. The #-actin probe
was used to verify that an equal amount

of total RNA(20ug) was load in each lane

AL : Aquillariae Lignum

V.o &

A 2713 oAdE HEA 3 HiEE HEs)
FA—% fFEel BEAHUS o HE-TEEES
o2 R BERERES 20 gy=7]
+ Coombs®t Gelloll o3l 4] we} I~
IVElo 2 A= e, 1 F 1 3L ek
FmE MEH A gEF HfiFe] KESS
fERRARE MRBENIEES FEAA histamineo]nt
serotonin, slow reactive substaince—anaphylaxis
(SRS-A), platelet activating factor(PAF), tryptase,
714 %= A £ 8 & 2~ (kininogenase), PGD2 & #&
L2 EEmEe #Egatt” oad e fE
WES TRDKE, RERE AEOW, nEE
BT, MEERS doA fFE WE, ¢4
2714 Bk FE7] &9 KES 4ol E
Fol gt
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WES <KLBHH>DY BHZ KEIUOH
REOEE WAKE, KhEF, HBKR WUWEH, It
TR, I8, BE, TBE g FagE o
B, FEE, EE hE TEE BAUE
wEY, 2RE 25 %o g

WEET XHRE <BENHSD LK B X
BIPE D o R (TRILE BYHE B
BWE TRFW SREN Fo MESZ BFE,
EALUR, BEES, B B, 05, EEES,
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