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Anti Allergic Effects of Cimicifuga Racemosa on Allergic Models

Heung Sik Jung, Kyung Hwa Kang, Young Hyun Choi', Byung Tae Choi®, Yong Tae Lee*

Department of Physiology, 1. Biochemistry, 2. Anatomy, College of Oriental Medicine, Dongeui University

Cimicifuga racemosa (Black cohosh) has been used as therapeutics for pain and inflammation in Korean folk
medicine. The potential effects of cimicifuga racemosa extract on mast cell dependent allergy reaction, however, have
not been well elucidated yet. In the present study, we investigated the effect of cimicifuga racemosa extract on the
allergy reaction using mast cell dependent in vivo and in vitro models. The oral administration of cimicifuga racemosa

extract showed inhibitory potential on the compound 48/80
DNP IgE induced passive cutaneous anaphylaxis (PCA)

racemosa extract also significantly inhibited the anti

induced active systemic anaphylactic shock. cimicifuga

reaction and acetic acid induced vascular permeability. In addition, cimicifuga racemosa extract inhibited the beta
hexosaminidase release and TNF alpha and IL 4 mRNA induction by DNP HSA in rat leukemia mast cells, RBL
2H3. but- cimicifuga racemosa extract didn't affected to RBL 2H3 cell viability. These results demonstrated that
cimicifuga racemosa extract has an anti allergic potential and it may be due to the inhibition of histamine release and

cytokine gene expression in the mast cells.
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RBL-2H3 M| 2= sl 2328 (KCLB)oIA] Bon] A
F9] HiFS 2519 10 % heat-inactivated fetal bovine serum (FBS,
Gibco BRL, Grand Island, NY, USA)3} 1% antibiotic-antimycotic
(Gibco BRL, Grand Island, NY, USA)Z =gt DMEM
(Dulbecco’s modification Eagle medium, Gibco BRL, Grand
Island, NY, USA)ollA] sieFaict. M Z& 37T, 5% CO.Z 715100
Al BHISEL MYl SAlo] wWE W dde diadh] fIst
& 0.05% trypsin-EDTA solution (Gibco BRL, Grand Island,
NY, USA)E Azlsld MEE ERAIZ] TR Aciuigict
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B A3 218" oRis Erisin
6}04

mE 7
E’_

HaSHpQolA] T

AVEBISGI, FHiE 300 g€ round flaskol] B &/
7ield 3 AR EQt 7HE R &l K25 S dist tie
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Fig. 1. Cimlc:uga Rhizoma

4. Active systemic anaphylatic shock

A3 7HSample) S ICR mouse 10021 E 17O F 5lo] 57}
31 2014 CRE 05 g/kg = 1 g/kgE FFEAGHL, AT
(Control CONYE: ZE2F9) salineg AA|$F & compound 48/80
(8 mg/kg, sigma)E =z Wol TSt mousel] XAMEE 60

=0} BESFIICH

HII

5. Passive cutaneous anaphylaxisg)

IgE 9J&Y D 2ERlEtgo] st 82 aotEr] {15l
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E9] ujHol] F5} ICR mouse 100}2]E 19 F &}
T 597 5HF 234 CRE 05 g/kg = 1 g/kgE T
& Z HYZ 1511 anti-DNP [gEZ T5IFAFSI] ZHEMZHTE
4817} A3} % DNP-HSA 1mgit 4% evans blueE 112
F51] mouse®)] AW FASIFGCE CON2 529 saline
']XIG]- dr/]r 308 513_ mouse= Cxl-b—}ﬂ Huog XHHQ

9l AZF 5] 1IN KOHEH 100 peof] FHAIA 371
4] 28193}, Acetoned} phosphoric acid (5:13)
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6. Acetic acidoll i3t ZAHE T =npa'™
acido]l 98 EAME® R Whattlew}
Shimomura®] g}Ho] £8ld ICR mouse 1002 E 122 E 3l
2 T3l en, CON2 &9 salineg TSI
1271 o] ol FAL £

0.6% acetic acid 10 ml/kgE& =7+ Wol| FABIAL 1 AJ7E

Acetic

[¢]

=N
Fof

2 1% evans blue 5 ml/kg&

WAl 10 mIE =AU MAFA 348 TS 3,000 rpm
oA} %7 PAEEIFHT 4EAL 620 nmolA] SBEE 5
Sl le] 2 AEfdo)] QE) B40F FE4F evans blued)
LZ i sl

7. MTT assay

B2 7=

T

RBL-2H; AlZE7}F 2 x 10%7) Sol7IE2 2510 2
O OMSIIT! B, (RS BEHE #2138} ThE 152 50} 5% CO;
37°C incubatoroA] BHQFSICE 5 mg/ml tetrazolium bromide
salt (MTT; (3-(4,5-dimethylthiazol-2-y1}-2,5-diphenyltetrazolium
bromide, Amresco, Solon, Ohio, USA) A|2FE 20 A Zt+ well
o ¥ 4 A]7} 37C incubatoro| A Bkt & media® A ASHL
dimethylsulfoxide (DMSO, Amresco, Solon, Ohio, USA)E 200
wl A BZ51] wellol] A% formazing X F =01 £ ELISA
reader (Molecular Devices, Sunnyvale, CA, USA)Z 540 nmoi]4]
TS Yo 63]9 SHOE ol i Batl EFE 2
A= Sigma Plot 40 TF 7Y (SPSS Ins) & 5l

1A% 5

. 1214
8. b-Hexosaminidase release assay )

Aol &
Blod 4SBT b-Hexosaminidase= basophilit mast cell
HELR gEA Uer, B 9%
histamine®] EH]*= b-hexosaminidase®] 2H|Z 3} B|#SHCT wh
ZHA] b-hexosaminidase®] B2H|&dg Z%60 Z4 RBL-2H39]
Yl 3} histamine®] 2] FEE AT HUTH
RBL-2H3 A|ZE 10% fetal bovine serum (FBS)
Dulbecco’s Modified Eagle Medium (DMEM)oll BN A]71
24 well plateot] 2} welle 2 x 10 PO MET} ST E &) TS
Z} wellgd 0.5 gg/ml DNP-IgES ZFAIR 171 & 5% CO; incubatorol]
Al IR BIQRBICE O] Zt well®] MEES
(119 mM NaCl, 5 mM KCl, 5.6 mM Glucose, 0.4 mM MgCl,, 25

b-Hexosaminidase release assay = Choi O. H9J] ¥
specific granule®]
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mM PIPES, 40 mM NaOH, 1 mM CaCly, 0.1% BSA, pH 7.2)=
28 AJESE T2 37CollA] 10 B7F 2 well & Siraganian Buffer
Z A HEA714, tha 23 CRE =54 (0.001, 0.01, 0.1, 1 and
10 mg/ml )2 2zt H71gh & 10 871 thA] BFSAIZTE ol & Al
ZE 37ColA] 30 27} antigen (DNP-HSA, 10 pg/ml)E X215}
o ¥ HEUHE UE HI2E ice bathollA{ 10 B}
incubation A|H Y128 ZZAIF]| L 4EHE F&] 12,000 rpmo]]

ThA] 20 4E 96 well plateo]]

A 90 &3t AR
% 1 mM p-nitrophenyl-N-acetyl-b-D-glucosaminideZ &

_
>
&l

At ogpy

St

22 :
T 37COIM 1 AIZF SO WiLAIZL ThE 2 well G stop
solution (0.1 M Na,CO;/NaHCOs)E €& rtl2 ELISAZE 405
nmojA] SBEE SH5KICE AES tHERY BT WUCE
the Aol dall IHEE

AHESITE

Inhibition (%) = [1-(T-B-N) / (C-N)] x 100

N: DNP-HAS(), test sample (- C: DNP-HAS(+), test sample(-; T: DNP-HAS(+), test

sample (+) B DNP-HAS(-), test sample (+).

9. QAL BEE A HEE

DA ZolA] total RNA F&
RBL-2H3 A Z (25 x 10°%ells)oll 100 ng/ml anti-DNP-IgE

g 41 5IF SO ulYsh £ CRE 15 B Aglehct 1 10

pg/ml DNP-HSAE g} A7t AHE] & 4C PBSE AMASH & 1

ml9] TRizolE E11 287} H}X|SH chlorofrom&

(RT-PCR)

(=)
T

=
b

Mol &850 FUck Jell A4REZIE ol&died 12.000

rpmof| Al 10 E3F ARSI 4ENE AASGL pellet=
DEPC (diethyl pyrocarbonate)- DW 20 o] =0 RT-PCRo]
AHE SIS
2) RT-PCR

8] total RNAS} antisense primer®} sense primerE
RT-PCR kit (iNtRON Biotechnology, Inc.)oll @il & FEn]7}
20 w7} T = DEPC DWE 7I0I2Irt Reverse transcription
reaction2 45ColA] 30 minZ} EF2A)71 THE 94ColA] 5 B7F
RNAE denaturationgly] cDNAZE Y= & 94ToA] 187F
denaturation A[7]1L, 50C ~ 53CollA] 4527} annealing A]7] T}
£, 72T oAl 127} extension A|7]E cycleZ 303 gH= S} Hol,
72ColA 780 FUEIA PCR
productst= 20 u¢ M 2% agarose geloll loadingsgted 100 V £
ollA} 3027 AI1¥EE Bolo] BABIEEY Q) primerd] &

7Kg Thew} 2ot (Table 1)

obx)gt  extension™ Z}

Table 1. Primer sequence

Cytokine Sequence (rat) Length (bp)
NE-2 sense 5'-CAAGGAGGAGAAGTTCCCAA-3I' 501
antisense  5-CGGACTCCGTGATGTCTAAG-3
i sense 5-ACCTTGCTGTCACCCTGTTC-3 %5
antisense  5-TTGTGAGCGTGGACTCATTC-3'
B-aciin sense 5-TAACCAACTGGGACGATATG-3 o0
antisense  5-ATACAGGGACAGCACAGCCT-3
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1. Active Systemic Anaphylatic Shock 820l BlXl= Gt

= Y

Compound48/802.2 L&t active systemic anaphylatic
shock 129 % 10 t}z2]Q] ICR mouse & CONES 605 o[LHol|
anaphylatic shock©QZ 100%2] XAlg= VERALL, 05 g/kg
1 g/kg CRE 515 2314 57 AT Tt F2 AAE0]
22 90%S 80%F TAGIUCE (Table 2).

Table 2. Effect of Cimicifugae Rhizoma on the compound 48/80
induced active systemic anaphylatic shock

Sample Treatment Lethality (%)
NOR 0
CON saline 100
Cimicifugae Rhizoma 05 Q
(9/kQ) 10 80

The data represents the lethality from 10 mice. NOR: Non treated group, CON: Group
treated with saline twice a day for 5 days before compound 48/80 injection (8 mg/kg,
ip), Cimicifugae Rhizoma : Group ip. treated with 05 g/kg and 10 g/kg of
Cimicifugae Rhizoma twice a day for 5 days before compound 48/80 injection

gl mlxl= gk

2. Passive Cutaneous Anaphylaxis

Passive cutaneous anaphylaxis {204} NORE 245
0.03 pg/site0]211l, CONE 430 + 0.15f pg/siteZ NORo}} H]3H
FAM e BIF (#HH; P<O00S)E HALH, SUREE 05
g/kg 1 g/kgd FASE 2 22 3.94 £ 0.05 ug/siteS} 3.71
+ 0.06 ug/site CONoll Bl&] F4 e T (% P<0.05 *
P<0.01H)E HIrt (Fig. 2).

+

5.0 1

##4

4.0 1

3.0 4

2.0 1

Amount of dyqg/site)

1.0

0.0 -

NOR CON 0.5 1

Cimicifugae Rhizoma (g/kg)
Fig. 2. Effect of Cimicifugae Rhizoma on the passive cutaneous
anaphylaxis reaction Data represents the mean+SE from 10 mice. #: significantly
different from NOR (###:. P€0005), * significantly different from CON (% P<005, ™
PC001). NOR: Group only crally administrated with saline twice a day for 5 days, CON:
Group orally administrated with saline twice a day for 5 days before the challenge with
antigen. Cimicifugae Rhizoma : Group orally administrated with 05 g/kg and 1 g/kg of
Cimicifugae Rhizoma twice a day for 5 days before the challenge with antigen

3. Vascular Permeabilityoll ]X]&= &k

Acetic acid induced vascular permeabilityoflA] NOR2 2.60
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FHEZE0] RBL-2H3 Celli} Mouseol| T|X]= S E7] 1

+ 0.03 Og/mlo|A L, CONS 275 + 0.02 pg/mlZ NORS] B3|
5O A ST} (###; P<.00B)E B oM, CR 05 g/kg 7 1
g/kgZ TS 72 217} 2,67 + 0.02 ng/mle} 2.67 + 0.03 pg/ml
Z CONd Hi&l B4 e 24 * P<0.05)E 2t (Fig. 3).

3.0 1
2.8 4 * *
2.6 1
2.4

2.2 1

Vascular Permeabilitug/ml)

2.0 -
NOR CON 0.5 1

Cimicifugae Rhizoma (g/kg)

Figure 3. Effect of Cimicifugae Rhizoma on the acetic acid ,
induced vascular permeability Data represents the mean=SE from 10 mice. #:
significantly different from NOR (### P<0.005), % significantly different from CON (%
P(0.05). NOR: Group only orally administrated with saline twice a day for 5 days. CON:
Group orally administrated with saline twice a day for 5 days before the challenge with
antigen. Cimicifugae Rhizoma : Group orally administrated with 05g/kg and 1g/kg of
Cimicifugae Rhizoma twice a day for 5 days before the challenge with antigen

4. RBL-2H;01A] Cell Viabilityoll D)%) &3k

RBL-2Hz0l|A1 cell viabilityoll u[A]& &&H2 CON2 2.80 +
0200190, CR HZ|72 =F=(0.001, 001, 01, 1.0 % 3
mg/mhE 217} 2.69 + 0.06, 248 + 0.08, 2.29 + 0.07, 2.33 + 0.09
2l 236 + 0.08C.E 0.1 mg/ml HZ]FS A5k CRO] RBL-2H3
9l cell viabilityol] @3t XA %= AQ R LIERITH (Fig. 4).

DNP-HSA 10 pgfml

Cell Viability assay (OD, )

0.0 -
CON 0.001 0.01 0.1 1 3

Cimicifugae Rhizoma (m giml)

Fig. 4. Effect of Cimicifugae Rhizoma treatment on cell viability in
RBL-2H3 cells * significantly different from CON (% P¢0.05). CON: Cimicifugae
Rhizoma non treated group. Cytotoxicity was measured, after 24 hours, by the MTT
assay described in the Methods

5. RBL-2H30j]4] b-Hexosaminidase Releaseol 7%= H&k

RBL-2H32] b-hexosaminidase released] b|X]= ¥ak2 CR
ol =T¥ (0.001, 0.01, 0.1, 1.0 & 10)F Z+z} 21.1 + 3.6%, 24.6
£ 52%, 298 + 35%, 45.6 £ 105%, & 56.1 + 7.0%9] AMES
HYOom =THIEIE S E b-hexosaminidase releaseE QA 6H=
RO E VIERATE (Table 3).

Table 3. Inhibition effects of Cimicifugae Rhizoma on
b-hexosaminidase release from RBL-2H3

Cimicifugae Rhizoma (mg/ml)

Inhibition (%)1)2)

0.001 211 £ 36
0.01 246 = 52
01 208 = 35
10 456 * 105
10 5%.1 = 70
1) Innibition (%) = [HT-B-N) / (CN)] x 100. No DNP-HAS(), test sample () C:

DNP-HAS(+), test sample(-) T: DNP- HAS(+ test sample (+); B: DNP-HAS(-), test
sample (+). 2 Data represents the mean + SE. of 3 independent experiments,

6. RBL-2H30 4] TNF-a&} IL-4 mRNAY| ulslo)] m|x]= ok
RBL-2H30] 10 mg/ml 9] anti-DNP-IgEQ.Z 4847} Z+AkS}

I CRES 0.001, 001, 01, ¥ 1 pg/mlo) BT HE H|dt &
DNP-HSACE €l e 358 Z1 TNF-a mRNAS] wa e
Azigh CRY =sTol BlEAH o Aash= e UERIILE
IL-4 mRNAQ] 282 CRY BE 1 mg/ml AzlolA Zish=
A2 UERIRICE Fig. 5).

Cimicifugae Rhizoma (mg/mi)
NOR CON 0.001 0.01 041 1

| TNF-a (501 bp)

IL-4 (351 bp)

b-actin (202 bp)

Fig. 5. Effects of Cimicifugae Rhizoma on expression of TNF-a
and IL-4 in anti DNP-IgE sensitized RBL-2H3 cells. RBL-2H3 cells
were stimulated with 10 mg/ml DNP - HSA with or without Cimicifugae Rhizoma for 4
hrs, Total RNA was extracted. and the levels of TNF-a, IL-4 and b-actin MRNA were
determined by RT-PCR.
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mouseE O]E0I0] active systemic anaphylactic shock reaction,
passive cutaneous anaphylaxis, vascular permeability, MTT
assay, RT-PCR, b-hexosaminidase release assay® £ Tt
£29 YU =] QA EHNE RARBIA

A1 o}Exn 22 U 2V Q%}-,; mast celli} basophil
of IgE M7l Hal& 718l §elo] 1om"), Antigen crosslink

# [gFi= mast cell3} basophil®] ©3tel S U O A anaphylaxisS
Sursiry 89 anaphylaxise= ZA18 ARIvts & 718 H A% 0|
I £8 U120 F 0]F M4l anaphylaxist= A1#Q] oi= Az}
T Fag £ 4 o, 59 H, &8, 38, AEA, 23]
ofl ¥l slA Zato] wrls] anaphylaxiss mast cell?] A%

A Mg} <o XA Q= histamineS A}GId mast cell)

AzZot QIX A hARMEEA] A A Y4tEE prostaglandin
I leukotrienS0] M Z BI1O T R2p|E 1, 01813} s ADE

o) o THAERFIEO &7, Helt 5 2 2a|Ezl
s0= olgt ERAG} 0'01\4\:}7") mast celld] T2 Sof=

histamine, serotonin, heparin £0] F& 875 8lom o]
¢t MEE0] B Al A5l ME BIeR WEEel WA
g, 2EEs B A 2424 A8k LR gEA
ATt mast celld] EalEHol oa] Bl SIAEH] 59 S8k
mZhEdel osh AHETIN B0l ekt @54
cytokineQ] HI0] 45 AI=7)4 20| PHEEEEAy R
R #RY HEES dolke 3TedE, ZolcelA,
SH 59 A=W,

Aolo] He SRS U2 sERE FAR g2 ET7RITIEA
ASHFATEOZA QR ol FUEO T LYY 27 Ko
doh i) UL E HAHURES Lok HAQY So] urk™?
U 27] visol Yol 2slE HITk £ SIAER] 2ol
TNF-02} 1.4 Z'E cytokineE 2HI6L1, TNF-a@} L4 TIE
proinﬂammatory signal molecule59) B&E HFXA1H LEIE7)
ZU12S 2 07I) Compound 48/80 & Q27| S8 A8
%]Oﬂ o] Aj8E]= o2 2 N-methyl-p-methoxyphenylethylamine

corticosteroid, sodium cromoglycate, & 3%

I} formaldehydeo] 2]8}¢d cross-link ¥ phenethylamine®]
mixed polymeri2A] HIEHNEO] MZURHES] Ca"'Y RIS &
JYA71A,  cAMP-phosphodiesteraseE  EHSAIA  ME WY
cAMP +FE ZULAHCEN N 29 8 g 571171
Zdsh or2E g ek Compoundd8/800.2 G5 6
active systemic anaphylatic shock &0l ojA]= @&+ 10 v}
219 ICR mouse & CONS 608 0o} anaphylatic shock2.F
100%9] RAMEE VFERNA DL, 0.5 g/kgt 1 g/kgd CRE ol&

46193Ck(Table 2). Passive cutaneous arnaphylaxis &2 21
I SR 226t e FLollA] histamine 2] MgjgHEZR
ol fRElso 9 TExjdo] Sristn Eam HMEH] F
£xjo] IHo] FAdlol HyuEe Ag JEsh=EH Jrt
Passive cutaneous anaphylaxis Hl&olA] NORZ 245 + 0.03
mg/site0] 3, CONS 430 + 0.15 mg/site2 NORoJ| dlo) &
o) Qi B7F (###; P<O.0S)E HIZIODI, CR 05 g/kg T} 1
g/keS B T2 7}z 394 + 005 mg/siteSt 371 + 0.06
mg/site CONof| Hlgll F2A4 = A4 (% P<0.05, *; P<0.01)
T} (Fig. 2). Acetic acid induced vascular permeability
oAl NOREZ 260 + 0.03 mg/mlo]2 1L, CONE 275 + 0.02
mg/mlZ NORo| Bla} S04 9l S7} (#4#; P<0.005)Z HY
om, CR 05 g/kg i} 1 g/kge Foloh T2 22 267 + 0.02
mg/mlet 267 £ 0.03 mg/mlE CONoj| uig) Fold 9= 2
(% P<0.05)Z BSIC} (Fig. 3). RBL-2H30 4] cell viabilityo]l D%]
= HEk2 CON2 280 + 0.200)1901, SRIZEE M FS =5
2(0.001, 0.01, 0.1, 1.0 ¥ 3 mg/m)FE 22+ 2,69 + 0.06, 248 +
0.08, 229 £ 007, 2.33 + 0.09 X 236 + 0.08©F 0.1 mg/ml &
g A9k CRo] RBL-2H39) cell viabilityol] @&+g B)R]A!
9w ASF UERdrt (Fig. 4). b-Hexosaminidase:= basophilih
mast cell specific granule®] FHEAE YT UALCH, B
of] 213} histamineQ] 2H|= b-hexosaminidase®] EH|2E1} HlH|
5112 wgik] b-hexosaminidase?] 2HIEH S SEHEOZH
RBL-2H32] &gl histamine?] FH| HEE Aln
RBL-2H32] b-hexosaminidase releasedl] D|X|+ @gkE CRY =
EE (0001, 001, 01, L0 ¥ 1002 Z}ZF 21.1 £ 3.6%
52%, 29.8 + 35%, 45.6 + 10.5%, B 56.1 £ 7.0%2 AMES B
P Om ZTHIHZA CF b-hexosaminidase releaseE A5l Z
©F UERdJTHTable 3). RBL-2H3ol 10 mg/mi &) anti
DNP-IgEQE 4817 ZH2k5taL CRE 0001, 001, 01, 9 1 u
g/mlol =& YUE Aidt & DNP-HSACLE "igg Lt
Z 3} TNF-a mRNAY] 9h 2 AEIst SUlREEE89] sTof vl
HOF Uhske ARe VERIZCE L4 mRNAS) 132 CR
9l 5% 1 mg/ml AzlolA Zoshe 48 LIERNRICE (Fig 5)

2 £

Fe LUE7] delAy gHiE AmBr] Y81 rat
basophilic leukemia (RBL-2H3) celli} mouseE 0] &3t CR(&H}
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FHitEZE0] RBL-2H3 Cell} Mouseol]

Ty

o 27 dREHE ZARGH A8A ThREH Z2
ABRE dAUrt
Compound 48/802F =T ¢} active systemic anaphylatic
shock BFSoll4] 90%S} 80% 2] XAlE AA4E HATE (Table 2).
Passive cutaneous anaphylaxis 9}goliAl {948 Ue T (9
P<0.05, **; P<0.01)E HYJrd (Fig. 2). Acetic acid induced
vascular permeabilityol] 4] F94 AE Za (% P<0.05)E BH
CHFig. 3). RBL-2H39] cell viabilityo] &g mxIA 2= HS
2 UERGTHFig. 4). RBL-2H39] b-hexosaminidase releasew &
THIBACE ARslE ASE VERITE (Table 3). RBL-2H30|
4] TNF-a mRNAS] wigl2 A2|gt CRY] kol HIHE SR ZF
Adhs Y-S UERARICE L4 mRNAS] &2 CRY sk 1
mg/ml Mgl Z4dke d8e VIERNUTE (Fig. 5).
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