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et gelstel e 74, AR L Hefin]
=4, AY Sl zﬁov} Sl we QA
B R s gk FF 5 olEE §
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000, A&4 ¥ 2001)Fo] Qow Fed=r] =
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I oE Az} e 23 o]g4Ae] A&
IR 2 glon I e= 3] 2Eln (Petersen 5
1996) 7} #)=}8, A 2B, 714-Ea) &4 (Caufield 5
1980, Galli 1993, Nilsson 5 1999) 5-o] &-8-=lo] ¢l
5 ol % M) AR WA ASE (3
anti-IgE, lectin 5)3} <k=lshx E3HE-Z(melitin,
polyamine, codein, calcium ionophore A23187, com-
pound 48/80 %), C3a, C5a¢} #-2 anaphylatoxinel]
o)8ted ==} (Roitt S 2001). o]2]3t AFE=2 H)
T Z 2 Zefide] S7HEH, v Z e °l
v BtEeiAl S| AEfl R A2, 7k a4 5

o] i) EA S0 H|HAE Blo g TH]%‘:]-(Caufleld
% 1980). =3t v E7} A= whow w|nhA| £
A zxtel] 8l phospholipase A,9] #4437} F=5]
o] A zwtel| Za)3)= phosphatidyl cholinee] arachi-
donic acid=. ¥3lEE= #}Ao] FAl3}E 3, arachid-
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onic acid:= cyclooxygenase?} 5-lipoxygenase 73 &
=2 AA A= 4% PGD,, LTC, LTD,, LTE, 5]
B EC] Mz vhoz WEEed, o/ v/ EA
Eo 23t adelzr] FAde] vehA o (Roitt &
2001). 53] vndlZ FAEE freshs AdzE 7F
<8 compound 48/80 (Tasaka 5 1991, Yoshii 5
1991)2- formaldehydes]] ©]3te] wx}Ad = phenet-
hylamine®] &3} w=A| 24, IRt 2] Azt
Agste] AE 99 Bee A Nz FAH
AN Aol 715 23 s AgAE
S CAMPS} cGMP ol 318 Qo74] wlahi =
Y5 3 5] 2helo] 2] ek (Lee 5 1999).

el wlgbd 22] A felE Aekshe 3
A 27] fEEe A4T|AS v EEe] 7
FH9E A = vRHEY Zexda
2RE] AlzAe] ZAgfels AAst, Az A}
T2 kg FAaAF oz vTHEERE 3]
2l f2] g dAlshs Aelzta dEsa (1A
% 1993). o|=&t 245 ZHe BBl Alzrte
AAA dAbs HIAA HEHR] Zeiide o
Ashs B4 v 22e] 24525 Aidsle] A2
Hz2 A= B4 (A3 5 199),
cromoglycates} protease A4l (Sieghart 5, 1981),
a3 MEzzAA e 283k £4 (Chang 5 1993)

%ol =

o|9} Zro] mimtH|Z A3} AA|EA Bl it A
T5 B3l ofxI|A] I, 713A] HA o4
2714 vl 5 RIIES] oA} ER]E Qg o
717 ¥ 271 AZs dsiAu A 2d S sl
Aget g Adsled BgtEIE gel o]45
3 o}k (Ludwyke} Lagunoff 1985, =)-4-3] = 1996,
Lee = 1999, Shins} Kim 2000).
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Compound 48/80 (Sigma Chemical Co., St. Louis,
Mo)ell I3k ehtmete] & b whe s 5
(1992)¢] WS o] g3ted Thest o] AAsheist
AF 20~30 73 A= A3 ICRA wheAs
7 AR 100k AER o geddses
3] A8k compound 48/80-8 A& 13} 5, 10, 159
H=5 27 13] Feisigth. 2+ compound
48/80 W) A1) Y955 FAbstlek ICRA vl
el BE2H(1, 10mg/mL)e] AAE o8 Fx=e
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gk % compound 48/80& ICRA| v}$-2 B} F
oA s, Ak HhAl 27 FF4 300LE Bl
o1k & compound 48/80& Foi3F thg 77t 3¢
TehE WA EEAke] compound 48/809 2|
3 ICRA vhg20] AbtEe ohlRede %oz
& vhg22 Al o] 4H F vlelas hre] A
Z3}odo}. =3 APE-3) v)E-o] compound 48/80-%
4% F chluds foz %& UAxY AT
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Fig. 1. Light microphotographs of compound 48/80-induced
mesenteric mast cell degranulation. No degranulated
mesenteric mast cells (arrows in A) showed round shape
with fine granules and regular surface. Moderate (B) and
severe degranulated mesenteric mast cells (C) became
irregular surface and had extruded granules. Toluidine
blue stain, bar =10 pm
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94, = 1, 10mg/mLe] E-2xt2 Z+zk 50uL¥)
FAKE o8- 108 & compound 48/80 -£-24 (5ug/mL)
& 22 Aelo) s0pLH FAksgeh &4 HEEe
compound 48/80 §-¢§ Al 50uLe] A FLE
BEaks FARE Aol 47 FAbskld 208§
0.5% Evans blue -9 400 L& 3179 &745A =
W=z F3hedcl =3t anti-DNP IgE [Dinitrophenyl
(DNP)-Human serum albumin (HSA)<} anti-DNP
IgE £ (Sigma Chemical Co., St. Louis, Mo)]¢l] £]
g I Rakgel glel FEAte] 2g-& #As] 9
3l #3] W= anti-DNP IgE (10 ug/mL) 50 uLA)
FAVek 247170 Foll 1, 10mgimLe] 2¥xig 2z}
SOPLY e A2le] FAFSSIE: FARE 203 Fol
1% Evans blue 200 L 2} DNP-HSA (20 pg/mL) 200
o) EAE Ae1s] TR FUshslc
Hho Ko} oFAdwh-3-2] 94> Evansblue

IRe "AHsle] 1 T Askar, 7kt A=
7} oF 3~4mm A= e zztow AMAHdle] 2
mL2] Formamide £-98¢]] @31 80°CeljA] 3A| 72}k
Az e F B SRz sy
So] A g3 Formamide g o] A wis}
9o} o] Evansblue 3=%<4-2- spectrophotometer (Sp-
ectra MAX plus, Molecular Devices, USA)E. 620nm
oA =8 =43 £ Evansblue &3I4 &3}
o] Evans blue =2 Al=319it). EAx 8= Stud-
ents unpaired t-testE o] 8-5}9] 17, P<0.054] §-2]
& pol7k 9l Aoz Bkt

= l= e

1. Compound 48/800] 2|3l R=El ojLtE =g
Zoj| st SEX2| x|t

ICRA| uh-g-2ol|A] ohjZete] &5 doid 4= 9)
+= compound 48/802] FHi ¥EE: AF 1™UY
10pgel9laL, 1 F=ellAe] i APFAIZRE 219
o] st Compound 48/80°] 2] & oppdetE] &5

a5 —

Table 1. Inhibitory effects of Rubus coreanus water extract (RC
WE) on compound 48/80-induced systemic anaphyla-

Xis

RCWE Compound 48/80 . Death time
(mg/mL) (p%?g BW) Mortdlity (%)~ inute)

— — 0 —

- 10 80 219

- 15 100 178

1 10 10 64.3

1 15 80 308

10 10 0 -

10 15 30 53.4

Groups of mice (n = 10/group) were intraperitoneally pretreated
with 300 puL saline or RCWE was given at various doses 24, 12
and 1 hr before the injection of various doses of compound 48/80.
The compound 48/80 solution was intraperitoneally given to the
group of mice. Mortality (%) within 72 hrs following the compo-
und 48/80 injections was presented as the No. of dead mice x 100/
total No. of experimental mice.

FHEAIZL A APFET APR7EA] 8] Ao A1 A
% 331 10pgFe] ZellA: 80% 2 21.9%, A3
a 15ug%e] oA 100% 2 17.8%
= compound 48/80 thAlell AJe]Aldpuks Feidh
4 dz2LeAe= 10vte] 2% AE3H 3
1mg/mL EEx2 X8t & 10, 15pge] compo-
und 48/80& Fo3t —E—OJ]H‘— 90%, 20% A =35} 31
3 AFHAIZRS 64.3%, 39.8%-0]% 0w, 10mg/mL
2Rz2 A3 & 10, 15u94 compound 48/80
£ 53k oA 100%, 70% A &3t FF A
Al7Fe 534807 BRIle] AHxiz]:= compound
48/80] 2|3t ohjdeEE &5 F® oEH o= o
Akl e} (Table 1).
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2. Compound 48/800] 2|3t ojtE=tE] & Fut

E3
Al Zzhet otz o| Ealzlof st SEAle
o H| & 1}

Compound 48/80¢& wh$-~ A|Z 13 (gm)3 5,
10, 15pgs W £ 799 B3AE AAe
3l & compound 48/80% o8t A $ol| A o] A7lat
vEh 2o 29y Axg #FAg AIe oS
2o QA e e £ $A =] v
Z 937§ X4 6.3%% 2 compound 48/808 vl
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Table 2. Inhibitory effect of Rubus coreanus water extract (RCWE) on compound 48/80 (C48/80)-induced mesenteric mast cell

degranulation.
Treatment Type of mast cells degranulation (%) Degran atio on index Inhibition of
RCWE (mg/mL) CA8/80(ug/gBW)  Non Moderate Severe (D1, %) degranulation
- - 88.9+1.6 9.6+2.6 15+1.2 6.3 -
— 5 66.8+5.2 19.4+45 13.8+3.7 235 -
— 10 88+19 16.3+3.3 73.9+29 82.1 -
— 15 24+08 99+14 87.7+4.8 92.7 -
1 5 81.2+27 13.8+2.2 50+16 11.9 49
1 10 63.4+5.3 24.8+4.0 11.8+3.6 24.2 71
1 15 9.3+4.6 20.3+4.2 70.4+3.2 80.6 13
10 5 83.9+18 121+138 40+£13 10.1 57
10 10 80.6+35 14.7+25 47+23 121 85
10 15 36.4+3.3 36.1+3.7 275+29 45.6 51

Groups of mice (n=10/group) were intraperitoneally injected three times with 300 pL of saline or RCWE (1 or 10 mg/mL) at various doses
24, 12 and 1 hr before the injection of various doses of compound 48/80 (5, 10, or 15 pg/g BW). The compound 48/80 solution was
intraperitoneally given to the group of mice. Degranulation index (DI, %) =[(No. of norma mast cell x 0)+-(No. of moderate degranulated

mast cell x 50)+ (No. of severe degranulated mast cell x 100)]/100. Inhibition of degranulation (%)

=[1- (DI. of compound 48/80-induced

degranulated mast cell pretreated with RCWE/DI of compound 48/80-induced degranulated mast cell)] x 100.

2 AF I3 9 5ugs Fosk Fellx= 23. 5%,
10Uge Fo3t Lo A= 82.1%, 15ug¢ EO%F} =
A= 9R.7%F e} T2 Img/mLe] E-BAE A
=)2]8t =l compound 48/80< 2|3l #$ "}7]/]
ol A] ehl] A4 zb7t 11.9, 24.2, 80 6% T
%Ur% | &2 7H2} 49, 71, 13%3] 2, 10mg/mL
9] BRz1E A28 o compound 48/802 ]2
T AE IS ol Y A4 A 101
12.1, 45.6%°1 2 =23 A 77 57, 85,
51%= E-Ex}e] Ax]=]7} compound 48/80¢1] £]3t
27kt vk 22] &3S A st} (Table 2).

3. Compound 48/80 EE+= anti—-DNP IgEo|
o5l R=E aFotMol st EE2XI9

w2t

Compound 48/80 === anti—-DNP IgEe] )3t 31
v R AAEA] N AL AAEAE
w3}7] 2]5te] EvansblueE o] £3F ¥xulss
A3 A AT TG PANETE
o skeba) wbde] viehidx shakar, compound 48/80
T anti-DNPIgES Fofst 1-9]¢| &= It vk
o] viehget. 1, 10mg/mLe] B-EAl whe 2] st 7
Sol] 3)3kel] Sheba wbdo] JEpdx] Qokeh B

L}L
3}
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Fig. 2. Inhibitory effect of Rubus coreanus water extract (RC
WE) on the compound 48/80 (C48/80) or IgE-induced
cutaneous reaction. The skin of Sprague-Dawley rats
was injected intradermaly with 50 uL of phosphate burff-
ered saline (PBS), RCWE (1 or 10 mg/mL), C48/80 (5
png/mL) or RCWE-C48/80. Twenty minutes after intrad-
ermal injection, 0.5% Evans blue solution was injected
viartail vein. The concentration of Evans blue (ug/g) was
measured as described in Materials and Methods. Data
represent as mean+ SEM (n=6).* : P< 0.05, ** : P<0.01
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24 v)3ukgo] xjs}A 7Hasled) = compound
48/80 Bh-& Foidt 7ol I]Hxz T3 Evans
bluee] »xx= 36.7+2.7ug/geld = A7 =9
BHzl golS AHx]2])3t & compound 48/80% &

3l 7% Evans blue?] »>x*= Z+7+ 20.2+35,

[}

15.3+1.8ug/ge.=, °4Xﬂ 2>
(Fig. 2). =3t B2Rx= x| gt 7+
©] anti-DNP IgE 9H& $oah 9] ulaje] w3
nkeo] A3 74s Btk = anti-DNP IgE gt
<& Rt Sl v Rzx2 2% Evansblue?]
X 535+7.5ug/gelalt) 22 £ 1, 10mg/mL
& A2}, anti-DNP IgES- Foq3F 7 %ol Ev-
ansblue?] =+ 7}z 41.6+5.6, 29.5+1.5ug/ge.
A& 247 33, 56%% . FEAHE comp-
ound 48/80 =+ anti-DNP IgEe] <]3t d#AF}A]
o 2712 A jAlstA (Fig. 2).
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3 Aol Fod iFe s wRAE o
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zrlol Sl Fo=gAlel 72 J‘:‘r- ojg} o]
2l wRkA 27} %%ll 99 F4&
Fd3) viaAl = mHel B 1 IgE Ale]o]
gro] dojuyar nivkE= ‘%4‘%ﬂ°1 w2 il
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&8s

B5Eel Fe2rg AR Yot P A
Jude BEels ATES Fole] Uel=r)A
Ao Wy 7Ae WHT 0B WAY 4 Ak
AR AzE FEE AU Aol B FAE
o) ye] el M eSS 5 1987, 44
= = 1992).

g, vE 2] 23] A4S ST F
28 @cloa ¥4, IgE &, IgE $g-Ale] A
314, IgE dimer, Con A, polyamine, compound 48/80,
topical antibiotics polymyxin B, poly lysine polype-
ptides, apha— chymotrypsin, porcine pancreatic phos-
pholipase A, 5¢] 459 A= 2 Cat coupled sti-
mulation secretion 7] el 2]3}ed Hu]E = ¢ (Isch-
izaka 5 1980, 7+7# % 1993), cyclic nucleotide
levelol] 28+ Hu], protein kinase?] EAd3}e] whe
phosphorylation Z7} (Richard 5 1999), v] 74| 2.2
MEZZ7AQ actin filament, intermediate filament 2
w23t 52 WA= S (A53] 5 1999) F
o] Qlet. ol=ldt niRZ S dodlx= o
AAES] Y HELS A zytozRE Mz
Ca' 445 F7HZ oz vt E ] A4
Ca”/l & F7M7IM, S7HE A Catol N =
Y Ca" binding proteingl Calmodulin®} Z3§}s}e]
Cea?' — Calmodulin complex2 34314 H 3 oA
o] A ZW myosin light chain kinaseZ 24314171
o 2 A3 Az 24 F A2 o]l Tejdh=
w] A A2 (microtubules) =} w4 A -f (microfilaments)
7} 243se] vl ze] e Mz Fprbel=
ol FAIA ARH oz M= §FE doI|A Fo
2A vz 23] S AelRl fE|dAte] Yo
WA "oka ok (William 1989). ]2 3ttt
Q12F 7188 A=) cyclic nucleotide level 2] ¥
o3t 7| 28 Hle= cAMP7E SlEH],
CAMPE vt 2 =@ 48| B-adrenergic
agonist, PGE,, histamineEo] #ZA3s}le] adenylate
cyclaseE 84312 7| A AlZW cAMP-dependent
phosphodiesterase®] =h-8-& AAIgtozs Az
cAMpow— Z7MIA wlw xe) Dt 9 52

2|2 A3} (AR S 1994) 7 el Ao}

% Aol A7) ofe b w2 o
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#3& f=3t= QA= 3 compound 48/80, anti-
DNP IgE& AF8-3}%+H, compound 48/80-2 form-
aldehydesl] 2]3}e] crosslinkeds! phenethylamine®
mixed polymer24# Bv|RhHE= g ol =g-3)ed
Azele] Zgs MERR FUAFe=2H A2
A FE S7MA viEA 2] 3] 2 3
el f215 Al o7, A2 cAMP-
phosphodiesterases 4 31117 M| 24 cAMP oF&
AaA1Zg 3 kA (George 5 1982, 74741 &
1994). Anti-DNP IgEx= ]y Z2te] Fc J~8-4) o
Agste] WA 25 ZH2HA]7]32 DNP-HSAE A
2ate] 39l GANEEE do7), IgES] wAHEF
< fregoza viuk e ZeRE S
713 Az A2ES Z7HAA iRt 2] g3ty
9 F|2el f2E dozldy dA gk (Wil-
liam 1989). & oA 2T = FEoi5l compound
48/802} anti-DNP IgE-S- @ ]38t u|xnute-g <oz
t}. o]= Eojx compound 48/80 &2 anti-DNP
IgE7} A=A o] v =S 37 AlA 3|2
RS B3R B FARIAES A E gtog 7
Aoz o]Fo] F9] BAEHS I} FHAEE

=

Z7MA1A g3 = Foi5l Evans blue §-<fo] 3%

vto g Am el A =k wAE ol A
o2 A=

uhd, vk 2] &Rl S qA|s e B S o

3 dTx @wod o5 AEue] <xA HiAE

H3tA 7= B4 (53] F 1996), CAMPe] 4w

F3} Catolge] WA EA (AR 5 1993,
1994), cromoglycate$} flavonoids, protease A
A| (Theorides % 1980, Sieghart 5- 1981), M= =4
Aol 2}43l= 24 Y AH 2 o] = (Chang 5 1993)
ol U BT EE Z3sE BE AlelglE M EZEE
= AlAA e mlAATte] o 92 PFAE A=
AAE 7T dEd o] Az FAAE AEe
52, Al Fe] we A, Az Az
W 27138 o] %, FAREG Al WAL (A 59
ol ed gt (Chang 5 1993) 12 el

B Al&o|A] compound 48/80¢] ¢]&}e] ol }F=}

1A
=
K
[]
=5

g && doxl ICRA whgeln mhee] Ajn
#, A7) Al 29 B8 AL 4o gEAe
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2 Z7kE S Azb vnkA 2] A3t g3sla) o
ol wpeA APEe] F7HE oJ=7bA] AbRIQl F
oz ZHApetAy of7|FALsle] IgE Aol )5}
o FHEE AEAHQ ochER| A9 FALsE G4
N EREo] vpe-20] v 22 RE] Eu]H7] o
el op7|¥lvta A7 EEAE A S o
compound 48/80°Y 2]3t ehbdtE] &5 itk Al
PollA mhg2o] AbE, Azbe vE x| g3
H Aere "@A3] Ak olsk Ad A
23217} compound 48/80¢] )&+ AF7kat w|ubA| £
o] FA3tE At dojuhs AAfoz 7=,

o|Abe] AlgAztz Bw E-Rx}= compound 48/80
o oJgte] Fx=x ohpdE £& AT A}
912 compound 48/80=} anti—-DNP IgEe] 2]3t 3]
b= AAE . ofntx EEAL vRHAEE
233 =)o FAde oAE] FHO AEaR
B o jd#gA A HEAL] FEE gAlEte] ot
A 2o 23t wofat A Hhe-Ee] deofuiA
237 Fo=Ea ohtdetE &3 I|RNR-S oA
3= & A EoA e TR Aoz AleEd

do= v Eo] FAY5L gl dist BEA}o
At AA7IHE wel7] AsiME WA SRR
HE] o3 AL e S5EAL AHA F AR
Aol g Aot AAls =t v|vA 2 4
LA, MEN AE AdA ] Nt Jsk AlEe] Z
Free] Wil Higt oJ3F 3 Az FAA gt
Ak e|ax AEE A7) Fasieh 283 o)A
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Abstract

Inhibitory Effect of Rubus coreanus on Compound 48/80-induced
Anaphylactic Shock and Vascular Permeability in Vivo

Guang-Zhao Li, Ok-Hee Chai, Chang-Ho Song

Department of Anatomy and Research Center for Allergic Immunologic Disease, Chonbuk National
University Medical School, Jeonju, Korea

As an attempt to search for antiallergic and antiinflammatory activities, we examined he potency of Rubus coreanus
water extract (RCWE). The effect of RCWE on systemic anaphylactic shock and vascular permeability was investi-
gated. Results are 1) compound 48/40-induced mortdlity rate in mice were significantly inhibited by pretreatment of
RCWE and compound 48/40-induced mean death time in mice were delayed by pretreatment of RCWE, 2) compound
48/40-induced mesenteric mast cell degranulation in mice were significantly inhibited by pretreatment of RCWE, 3)
the increase of vascular permeability induced by compound 48/80 or anti—-DNP IgE in rat was significantly inhibited by
pretreatment of RCWE. These results suggest that RCWE contains substances with an activity to inhibit the systemic
anaphylaxis and vascular permesbility.
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