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Inhibitory Effect of Mast Cell-Mediated Anaphylactic Reactions and
Tumor Necrosis Factor-a Production by Aqueous Extract of Sinomenium acutum stem
Dong-Hyuk Kim, Bong-Keun Song, Eon-Jeong Lee, Hyeong-Kyun Kim
Department of Criental Intemal Medicine, College of Oriental Medicine, Wonkwang University

Objectives : The root and stem of Sinomenium acutum has been used for treatment of arthritis and neuralgia in oriental

medicine. To find new substances of the anti-anaphylactic drugs, we studied Sinomeniumn acutum.

Methods : To investigate the effect of this plant, the effect on anaphylactic reaction, plasma histamine level, and tumor

necrosis factor-a-(TNF-a) production were measured after the aqueous extract of Sinomenium acutum stem (SSAE) was
administrated to mice and rats.

Results : The SSAE (0.1 to 1000 mg/kg) dose-dependently inhibited systemic anaphylactic reaction induced by compound

48/80 in mice. Especially, SSAE reduced compound 48/80-induced anaphylactic reaction with 50% at the dose of 1000
mg/kg. SSAE (100 to 1000 mg/kg) also significantly inhibited local anaphylactic reaction activated by anti-dinitrophenyl
(DNP) IgE. When mice were pretreated with SSAE at a concentration ranging from 0.1 to 1000 mg/kg, the plasma histamine
levels were reduced in a dose-dependent manner. SSAE (1 to 1000 g/ml) dose-dependently inhibited histamine release from
the rat peritoneal mast cells (RPMCs) activated by compound 48/80 or anti-DNP IgE. The level of cAMP in RPMCs, when
SSAE was added, increased compared with that of a normal control. In addition, SSAE (0.1 g/ml) had a significant inhibitory
effect on anti-DNP IgE-induced TNF-a production.

Conclusions : These results indicate that SSAE inhibits mast cell-mediated anaphylactic reactions and TNF-¢ production

from mast cells. (J Korean Oriental Med 2000;21(2):52-59)
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ZAY ARk B A L2 RE W= 33
A Ede 2dte] fEE) vRA 2] B 9
3 WEHE S2ERIE ofHEAE dodle M
e il gde shuz geA ok unAEe 2
Hg & A E TR Tl FEske AFEAA 9
d faEd, A 2 g AsEdRe ¥4
compound 48/800] TP, T3} H]UA| L2 HE 31814
w7 B2l o] Fulntg-2 IgE Ao tet W Eo &
e B Eo|d 840 E A7 2ge 3
d gL AT A F5B F drP. ol @ 3
IgE A= 4 27] F3gd] slojA SA1F ARt
o i AEAA AW 20 PCA & Fr=d
oo B A ] Y Sole AAQGEH NN AL g
ZSAAIA 43} (tumor necrosis factor-a, TNF-)7}
ZA A PCA ¥H3- A} o7 A] 2 Solgeld 9
2 IgE 34 837} A} QAW 1 go] FHeR
Bo] F7h.
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compound 48/80° J& FEHE A4 ohtdEA
gh3- 9 3 IgE A o3 fEEE g 27|ig
njAle G 83 7 R oA TNF-a A4
oAe S A7 o v 2 AHE 44
B 338} Hlojtt.
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1. ]2

b5 C(Sinomenium acutum)= Q38w ko) st
FEePE Yol AT Compound 48/80, anti-
dinitrophenyl (DNP) IgE, DNP-human serum albumin
(HSA)?} metrizamide Sigma Chemical Co. (St.
Louis, MO, USA)9| A %3}¢ 11, a-minimal essential
medium (&-MEM)-& Flow Laboratories (Irvine, UK),

Fetal calf serum (FCS)-& Gibco Laboratories (Grand
Island, NY, USA), recombinant tumor necrosis factor-
(TNF-a) (1 x 10° U/ml)$} rabbit anti-murine TNF-¢
antibody &
phosphatase-labeled anti-rabbit IgG= Serotec (Oxford,
England)ol A F)38tgch. Balb/cAl 4% 9} WistarA)
AHE dF AP FEAEHEA, THANA 743t 2
ol o] g3t h.

Genzyme (Munchen, Germany),

x
ful e
Ao ZFEFE Yn 70THN SAT T
z

HEPES, 130 mM NaCl, 5 mM KCI, 1.4 mM CaCl2, 1
mM MgCl2, 5.6 mM glucose, 0.1% bovine serum
albumin)of] §3JA17! T, 0.45 pm A FHA| 2 ] 73k
Aol ARgskH.

3. Compound 48/8001 2|3t HMAIM ofL}EE}A|
~ %7]& compound 48/80 (8 mg/kg) Foi3}7] 60 A,
58F 2 10§35 4 TR AFA S el
AT AALEE o EAE FEAZF 60 5
F BEste] A Th XAk HEo] B AT A
#9 A7 dAolA 5| 2ERlE B FATh

4, 5 1|5 ofL}EEA| AIY (PCA)

5] %ol anti-DNP IgE (100 )& Sj FA13 48 A2
Zo) 379 me] @] DNP-HSA (1 mg)s} 4%
Evans blue (1:4)& FAlsto] PCA wh&-& Ho7|3 o
30 £Fo & vFHAF FAR 535 A
ato] GAH 299 Evans blue %-& Z% 3l )

5. 5| AEDl Hat

AHEE FH AR 500 ©E 93 0.1 N-HCI 450
M, 60% FHEG 2 &4 50 B EFF T AR}
3 1 A= 800 M2 5 N-NaOH, 284 3 ml, n-
Butanol 10 ml @ NaCl 1.2 g& £33t Ald e ¥ u
g 3 oA A4l a4t ButanolF: 8 mlE AlE
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ol Y3 0.1 N-HCl £9 3 ml¢} n-Heptane 10 mlZ
Jbeta A T dalEelstd 4ojR 3 2mid) IN-
NaOH £ 400 43} 1% o-Phthaldialdehyde £ 100
ME 33 F84 370) A 3% B¢ H3A v
3N-HCl £ 200 WS ¥ EF F 2 & 5 ¥
o] spectrofluorometer (Aex=360 nm, Aem=440 nm)=
FF=E AU

3287 fe] Al &%) DT o) AT,

A § (%) = (FBE kA B5kE e 32e
W - HES BIARE Wel HAB) X 100

oeg e ugke Mol oae

6. SZ HITNZ F2|
o} 3 8Z o] 0.1% gelating 353 Tyrode buffer
B (NaCl, NaHCo3, KCl, NaH2POQ4, glucose) 2 20 miE
B Yol F4sta 30 23 B8-S 7B A SR &
Hy 2N g Afsle] BAAEE R AHGE
& EATE 150xg2 10 £3H4 33 it
Balo] 9447 3 435 2HAS wela FY Tyrode
buffer B2 A|2-8AAT o] AZEFAZ v|TAEE
22.5% wiv metrizamide Z o] &3} 2] A A3t}

7. cAMP &3

223 87 B2 v EE v] 37CAA 7FA|
71 Tyrode buffer Aol 253 th& JAEZ FHol| ¥
3 ANL g 0, 10, 30, 60, 180, 3002 HHo 2
W& WY 7D, BT 73 vortexd T AHI s}
| E+S (86% ethanol/l M HC1¢] 0.9 ml, 99:1)& 715}
o HeS ZFaAAT JAALE &7 WAL
vortex3t Th& speed vacuum evaporatoro| A AZAIZ]
NZo) 24L& g5 (150-2004)S Yo Y& B
3992 Amersham International Plc.2] kit ©]§-3}
o gAHGZHH O cAMP £5& 2439t

8. TNF« dd M2
817 27H) T Zol) anti-DNP IgE (1 ug/mh 2 7+
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7 3 ay|dgd s Bosa] @AY FoAg A
6A17 B¢t vl F3tgith o] F DNP-HSA (0.1 g/ml)
£oi3le] TNF-eo] 24|12 fE3kch TNFae| 2

A& ¥8 5 ELISA (enzyme-linked immunosorbent
assay)E AA)3lQt}. & anti-murine TNF-a capture
mAb¥E flat-bottomed 96-well plate (Corning,
Rochester, NY)©l] coating buffer (0.02% sodium azide
£ 343 PBS, pH=72)% o|&atd 7 welld HF
¥ 625nge 2 X3 F 4ToA 1245 28
slsith. 38 Z blocking bufferZ H7Iske] 37ToA
241753t blockingd} il THA] washing buffer2 A3
% recombinant mouse TNF-¢ ¥53} 7} sampled]
HFFEY S 370oA 2A7H5 < wiFat T ol & o
A] A2 3}1 rabbit anti-murine TNF-aZ 1% BSAE &
#3% PBSE ©]43la] 7.8 ng/ml ¥ =2 3N F 37T
o A 24| 7+ 5k vl okstgdt). thA] washing bufferE 73]
AA % phosphatase7} 23 goat anti-rabbit IgG
(Sigma Co.)Z 100 ng/ml 52 7} wello] &g ot
& 37N 2412 WS T AT Bk ALY
% 0.05 M NaHCO3% 0.05 mM MgChZ =A%

bufferol] £3JA]Z] p-nitro phenyl phosphate (PNPP) &

AMAE 100 WA 2t welld] 7kle] 1083 2L F
3 t}e ELISA reader® ©]£3le] 405 nm 33| M

TNFag] & 2530510k

Al
A

|
Uon, EAE BAL Tukey s testo] o3
ANOVA HH e g &t f94 152 PC(001Z

d 1t

1. WAIE offE2tAlof| UM W7|9| X 1t

¥7] (0.1-1000 mg/kg)E compound 48/80 Ff 14|
7 Ao AAE & A} AAbgo] &R Ha
319t} (n = 10/group). £3) 7] 1000 mgkge] &F
ol 2ALEo] 50%7HA] 7ot thFig. 1.
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2. Z4H o EEAolf oM &T]e] AX| Eat

3R FAL 48A12F T 4 DNP-HSA 3 evans
blue 422 m2] Ao FAlste] Had] Fo¥EE
Heksta Hlug A7 Yo oprlEr) 1AL A
w7 & st 437100, 1000 mgikg) e A
dA&g YebdchFig 2) P (0.01).

3. HAE s|AERie] FRI0] UM Y7iel x| Zat

e prEoz ¥ slagile] UEs
A A A A CHFig. 3). B3] W] 1-1000 mgkg A S M
¥ 2 A7t A AP (0.01).

4. 813 22 uptER S5 slaEl Fajof /o
A W7le) ow 2ot

97 (1 - 1000 pg/mbe FEE2 02 compound
48/80 S A D IgE A4 3] AENS e S A5
tHFig. 4). £3] 7] 100, 1000 pg/ml FEeM AAFH

AA &S Ve
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Fig. 1. Effect of SSAE (aqueous extract of Sinomenium
acutum) on compound 48/80-induced systemic
anaphylactic reaction in mice. *P < 0.01;
significantly different from control value.
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0 cAMP ko] Z71atgiti(Table 1). £3] 1000 #
g/ml EAM #AY $71E EPTh ofnf H7lef o
g AT B4 Ay #AHA GU%Huypan blue
uptake).

6. EM51E HUHER & TNF-« 26jolf 210{A
Hiziel oM £0}

W7} (0.1 pymhe 27} vAAEE BE IgE oji A4
TNF-« 2012 A3 oA AZcHTable 2). 719
trypan blue E5A o 93 it vl RS 3 A
TEAL BAHA st

&

ki

v 80T (Stephania tetrandra), BT
{Aristolochia fangchi), KRR (Y ol¥ &, Cocculus
trilobus), ERFFT(RIER RSN, Aristolochia hetero-
phylla), FHE(FRER, Sinomenium acutum), 2=
Az R TEde.
o} Sinomenium acutun = EFCR B
g9As Fehlgeld e AR i 2 F
G& Ao AP,

(Menisperum dauricum) 2]
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Fig. 2. Effect of SSAE on the 48-h PCA in rats.
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Fig.3. Effect of SSAE on compound 48/80-induced
plasma histamine release in mice.

Table 1. Effect of SSAE on Compound 48/80-induced
cAMP Content in RPMC

SSAE addition Compound 48/80 cAMP
(pg/ml) (Spg/ml) (pmol/2 X 10° cells)

None (Saline) - 26t 9
'None (Saline) + 2+2
1 - 26+ 4

100 - 29+10
1000 - 61+14%
1000 + 43420%

*P < 0.01; significantly different from the saline value.

W) FkEEE BRULES] Zsol o KIEHE
METH] BAEE BURSRY LiRs BERES
A gl ELHt.

7l o] ZA Bl sjonomeninel Sinomenium
acutumo| Pt HEo] lon AL vYehle &
R e2 72202 morphined} fAFStI ~E2HE
A oiNE ohrTAns o e se ol 2ek 2
£& Jehits. &= ddzdatgo] glon, &
o2 thymine HTE 2w L2 FAL 23
T Y972 2=28th. TNFas} iNOS(inducible nitric
oxidase synthase)Z A 5}7 ' adjuvant #H Fo|L} 3
AFEFHG 3 A 82E T Huea ok, 7|
AL A2 A5AEH o F g, dgA

g, JEZ oA L, I, F4F R TEHEH

E
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Fig. 4. Effect of SSAE on compound 48/80-induced (@) or
IgE-mediated (0O ) histamine release in rat
peritoneal mast cell (RPMC).

Table 2. Effect of SSAE on IgE-mediated TNF-2 Production

SSAE addition Anti-DNP IgE plus TNF-a production
(ug/ml) DNP-HSA addition (ng/ml)

None (Saline) 0.48+0.07

None (Saline) + 1.231+0.07

0.1 + 0.86+0.08*
AL 5 /e Aoz Hadga g o F
UL Pl MDA T SAYH ARE
dofl g dafad oA, g FFE JAsn

PCA WE-¢ cddlaio} 3 2mme) B2g ke A

I3 g¥27] g2 v Zo] 238 IgEd| 3¢
o] wat AAH] wiAAA EHE F=dh= IgE il
HA# wkgolth & ol o3 HAE YA = IgE
£ Aiksln AAtE IgEe 397 viTkA R Z
gt ol % Felol Al A ol Estel 2
o] HITHE EWo|A dojubH vivhxe] Y&
FHAIZIT A Y] ERYE FEste dAE 7h
8 compound 48/80& 7} %o ALS-H & AR H]
A Ee MEAUWRE Cavd FYE F7HAA
vasoactive amine g 2 3th 15 %9 compound
48/802 HTAIZZ ¥ 7|9 90%71A| 8] 2Bl
& FEA77] W] ohtdEAe] 73S AFet



A5y 9 32+ ) AEde] MITAE ey ohtd e B FAIA g A4 g (7D

© o F83HA ol &= ke,

AN ot Aol lojA 719 A ZFE &
Z38t7] 913kl compound 48/802 Foiate] x|AH4 o}
WEA & fRstgth 1 23 A4d-E A
& 2T e 100%9] AAHeE Bk 2oy W
7193 A& compound 48/80 Fof 1A) 7kl MAe)g A
T EFgEH o2 ANEo FasAThFig 1)
E3] d7]E 1000 mg/kge] S &M E A&
50%747) Za-gt it

FEA IF ohpdEA = HTAE R EA)3)
= IgE T840 Afste Sol E FAE A T4
o $EACE Fogt § oA gAS FARLA o7
< ¥ Rehgolnhe,

a2 opEEA ol Slojx W7o A &3}
7l 95t $54 FFohtdEgA g fEsta By
A0 2 op7)3y] 1A Ao Foate Ao 2
< B 27 100, 1000 mgkgol 4] AA T A
UehitkFig 2). o8 @ Ao o7k 2% e
# 22 9% QA2 9SS A% B 5 Yo
olu) g}

= compound 48/80 §o 1X|7t Ao W) FA NS
B2 FAsta 3 d2ER v2E S4% 2
B FEEA R 2B WEo] dAHGlon &
3] 1-1000 mg/kgol| M= 2 o7} A 814 thFig 3).

BN EE Belstn v T 2y B2
compound 48/807} IgE &4 &3 I3t 3] A€}
o} #8l 248 E Aste FEig B vjwhy 2o W)
FEod5l1 108 Fd| compound 48/80 A 2] U IgE 34
#e] Fo] DNP-HSAZ o}7]3le 3| ~ElR19] §-2] &2
A% A3 W TEEHOE J|2elY] BE
= AAIsIsiTth(Fig 4). 53] 100, 1000 pg/ml FE A
A AA &2 vepdTh

webx W7ledde] S| ae WE oA 2 ohiy
2] dh-3 = BT RO S A o oF AL
2 479

G 2714 Aol Mol A 712 & dfE
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A I8 dhgel 71 ZEAD EA Aoz
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=

[e3
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o)

3

P

w2 o

il

A"z et 82 wfEde g 22 87
£ 2 A oAEE Ay Fodd A=
27 2d3 fA FFeR EH FRdo] 7t
shcpom,

v 2o g39g& JAGE £ F AZ
adenylate cyclase?] @A]3ld| #H3 cAMPYY =7}
= HTAIEE RE 239 v oA rldez &
dAA QP A L2 RE F AR WES A
e 713E TE] A3 oA Wwr|edd 3
7 87 B A EE W Fe A A I cAMP &
ZFL 716k en, 53] 1000uw/mlgEolX AT 5
7VE JEITH(Table 1). o]2idt A7l vty ze] &
Fgoll glojA Br]e A AHE cAMP $FY 7t
& B3t wi/lH 1 Sle s gAlRe

A2 Fag A7l o3t b3 7|5& 7Hl o
2 714 A EEHEA S0l IgE-vf 7] v A E B4 3]
Z2HZ Frejgol HeAh

HITHA| Eol| A W8sls HYHos Fo3 MES
HEE FAM TNFee ot 230N 943, 28,
HdZF, 9 718F ol g 5348 5F vifs=
F83 8L sl A2 A dEA .

e AEXBHEIE g TNF-a &H]o] n]X
9% tHE7] J AdoA wyle B
¥ 2R IgE uj/lA TNF-ao 28] & A3 A8t
CHTable 2). w3t W7])= v 2] g AEEAS
VAL gkt ol W7} vl w A b dide e
odujgcin & 4 Sith

Ao 2 AT AAe Wr)7F HgEy 4
HHAEA zl=Ao] o3 Hal & 24 opjHEA &
A3 JAlshe AS AT £ Wl d4F
S +2& AN E ¥ olYEl compound
48/80 2 anti-DNP IgEE #A}=3 B} vjuh ¥z B
B BHE e Ay £ @R8] iz o
e dabe QA - A B0 vigg xS AF
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B718 FAF A RE v/l =4 o h g
WS @A JAHA ol @ AIe Wt AF
Fdoll g T2 A7 L E7] WS AT & 5

= A Aulgth IgE 4&4 ZAE gl ear] us
L HUAE 9 3E7]F B EA8tE IgE 544
of IgE ¥4 4 thidde A502 #4471 $3HE
s 19 AsAg 32 At dojddt 1y
2 QA WA de2r] wh-E dodle IR
o 49 4 e IgE A A4 A= ga2r]) A%
o o g A gl QA L7171 =t A

EG E AT Azkes @719 Fodd o B
HlhA 2o] AQEA A5 og dFS Fuste Al
IEHEAE ¥ TNFe9| 2H]7} AAsE A2
AT W19 A WA 45 & AGuks Z
HRA 258 TNFa £H] 94 &3 dg27] 2
el WeldA g FF & Adste AL gulshy] o
o F27g0] W 2 Atk

oo AFE FHE W7} vITA o) o3 )
Mo ohbaEA g 3 43EE dAse Ao
2 Jesith ol W17} el gtell A KR A
fiigtste] 5 EEel A 8ol E&H T 5o FHE Ak
K, &80, £RE 5% @ ALSEo BERES A
e A g 48H 2AE ATHE BE
gez 4E2r) 289 A5d Y4F 28 7t
& Aoz Algdn.

oz dzr) Age) 2891 U Y
5ol W 494 27 2 2249 487192 ¥
7) $13te] W5 e] DAY ohbBHAANS  IgE
WY Q2o TS G TNEa 4ol
nAE 9% A G we A% Aglct

1. ¥7]= compound 48/800.2 GEH= AAlF o}
UgEA & gA At

2. 7] (100, 1000 mgikg) & 744 I F ohde
ALE @A A HHTHP (0.01).
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3. ¥7] (0.1-1000 mg/kg)= compound 48/802.2 &
EHe 8% F S|2Ev BHEE §FgEH0
Z At

4. 7] (1-1000 g/ml)E= compound 48/80 ¥+ anti-
DNPIgE 2 &A4std EZuTAER BE |~
ERle BEE L% EH 02 AA g9tk

5.%71¢ WA ZY cAMP 555 S7HA

6. 071 B48E v EE FE Fa3 434
A ZE8Y E2Q] TNF-a0] £H] & A 89 Th

o14e] Ao 17 vlRAE o) vk of
dEE B L 93N s E5E 22 9
£ A PAe] gyAoR gd2r) 48] 283
9g Aoz Argr
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