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Anti—allergic Effect of the Fermented Angelicae Gigantis Radix in Human Mast Cell
Line HMC-1
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ABSTRACT

Objectives : Allergy is an immune dysfunction caused by degranulation from mast cells in the early phase of
allergic disease. The purpose of this study was to investigate the anti—allergic effect of fermented Angelicae
gigantis Radix in human mast cell line, HMC—1,

Method : The Angelicae gigantis Radix was fermented by Lactobacillus acidophilus, The cell toxicity of
fermented Angelicae gigantis Radix(FAGR) was determined by MTT assay. The release of B —hexosaminidase
from HMC—1 stimulated by phorbol—12—myristate 13—acetate (PMA) plus A23187 was determined by g
—hexosaminidase assay. Also, the concentrations of cytokines (interleukin—18, —6, —8 and tumor necrosis
factor—alpha) were measured by enzyme-—linked immunosorbent assay. The gene expression of COX-2 from
HMC-1 stimulated by phorbol—12—myristate 13—acetate (PMA) plus A23187 was determined by reverse
transcription polymerase chain reaction, The release of histamine on substance P—stimulated HMC—-1 was
measured by histamine assay.

Result | The FAGR suppressed the release of [ —hexosaminidase, a marker of degranulation, from HMC-1
stimulated by PMA plus A23187, The FAGR inhibited the production of interleukin—18 , —6, —8 and tumor
necrosis factor—alpha, The FAGR inhibited the expression of COX—2 mRNA, The FAGR suppressed the release
of histamine on substance P—stimulated HMC—1,

Conclusion : These results provide that FAGR may be beneficial in the treatment of allergic inflammatory
disease,
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immunoglobulin E (IgE)¥ A%E &3 F W a7y
Aot Apo|EFIR] 52 EHstHA EHE7] ¥E dos|n
THoR AES &AL Fed AT dHt?)

FHE THEAERE, o HZE A=Y, A &E
Shal mRHESke] FHMLFIM, FHEIERE, eSS - &S 7t
Az Qaf, Aol AEE B2 F o] oo e
He Aoz mud u
Lactobacillus R Bifidobacterium¥ Z2 AN 35
wraste §ARE Ak, AW foddd AL X9

A A (probiotics) 24 AW FAHE F+A3,
HAYRE, 92 T4 2 o]§ES Fol= & ohst 24
dEael Aezdae-g s Aow dA A,

g WEel /U3t Lactobacillus acidophiluss 2
aadF2 AR HaEo 32 nodakenin decursin®]
Bafjglo] Zaghe Rustdry?,

dragtere dutygo g okE|@do] EolRl= AF HEY
AFAATL ZA Ga&4S FIA7IH, ol B Esto gt
QRN M2 FoFEI 1RIPIX 9 SFAAE AT
T 5 glo] W AL T3 o,

2 die AEY dadFE E3] AREe AR
Lactobacillus acidophilus2 SrEA T GH%222Y0] human
mast cell line, HMC—194 &L =27 a5 ZASHY
Folgt A2uts 7]l Eusk= Hio|t},
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1. A&

1) wELH 252

AoA ANE AR SBAIGE=)ANA Axstect.
e AAA Aust GAHE 10~15 meshE Eafjste] gt
#walHtr, WAEFFE Lactobacillus acidophiluss AHE3HS
o WHEE HEdFE g FF3 incubatordA 37 T
2 48A)7F v ¥ roasting”Z] (BfEAFE3}7]7], THDRE-20,
Korea)S ARZ3le] 250 C2 10~15% roastingdtgich, 48
AlZE kst AlgoA FHTE SHcH] YAS ZRIEE ¥
2A40f) Ahgstart.

T HEES SRFR 28] AHT H 70 % JHEEE T
A EEEY 108 RuvtE 7Kgt & 23] 239 FE3IA
o]& rotary evaporatorZ FY EEste] AL HARAN F
£52 T4 AR7] (Eyela, model FDU-2000, Japan)oilA]
Az 5 fojd BT Ao AEsitt 39 daEY
F5EE 34.0 % ot

2) A2k

Ago] AREEIW A% dimethyl sulfoxide(DMSO,
Sigma), fetal bovine serum(FBS, Thermo HyClone,
Seoulin Biosciences Co.), Iscove's Modified Dulbecco's
Medium(IMDM, Seoulin Biosciences Co.),
3—(4,5—dimethylthazol—2—yl)—2, 5—diphenyltetrazolium
bromide(MTT, Sigma), substance P (Sigma), phorbol
12—myristate (PMA, Sigma), calcium ionophore A23187

(Sigma), TNF ELISA kit (BD Biosciences), IL—18
ELISA kit (BD Biosciences), IL—6 ELISA kit (BD
Biosciences), IL—8 ELISA kit (BD Biosciences) histamine
release assay kit(Cayman Chemical), one—step RT—PCR
PreMix kit(iNtRON Biotechnology) S|t}

2. ¥y

1) MIZZHHRS

HMC—1 A|Z= 10 % FBS2F 1 % penicillin—streptomycin
o] A7}1E IMDM (Iscove’ s Modified Dulbecco’ s Medium)
Hjz|o A F7] F o]AstEtA 5 % o|s) 37 C AEfellA uj
ket

2) MZd=2

AERAZES MTT [3—(4,5—dimethylthiazole—2—yl)—2,
5—diphenyl—tetrazolium bromide] &g WS o]&3}]
ZAsct, HMC-1 AZE 96-well plateso] 5 x 10°
cells/well == 100 uL ¥ B3 F 24A17F <t vkt
% FBS® 1 % penicillin—streptomycin®] A7}EA] ¢&
wjzjof] A|2E MEZ| Aste] 37 €, 5 % CO; incubator
oA 2417t B3 vttt o] IMDMe] 1/109f sfdst
= MTTEHE 7Istal 37 CollA 4AIZt o ujekste MTTE
XA APE formazano] viR|o] wet UrtA] JT=E Hf
AE 2A2FGA AASET. 1™ o gxAoA 3087
AZ3% & dimethyl sulfoxideE 100 uL £5F3}o] 1A 5
QF &3t 3 570 nmollA SF=E AT

3) 8 —hexosaminidase &3

24-well platee]l 2 x 10° cells/well®] A|Z2} DNP-IgE
0.5 nwg/mL)E EF3SE 5 37 ©C, 5 % COs incubatorof A
12A17F wiFstgich ZH AlZ£5L Siraganian buffer (119
mM NaCl, 5 mM KCl, 5.6 mM glucose, 0.4 mM
MgCls, 25 mM PIPES, 1 mM CaCls, 0.1 % BSA, PH
7.2)2 23] Al & 37 C, 5 % COz incubatoro|A] 1087t
gjoFstgct 1 & FBSQ 1 % penicillin—streptomycin®|
A7 =R G2 wiA] o] NRE FEEE IMAA Ao Az
sto] 37 €, 5 % CO; incubatorlAl 30% 7+ BREAIH T}
o] & DNP-HSA (10 ug/mL)E 7}8te] 37 €, 5 % COq
incubatorol| Al 2A17F ¥FEA]F|ZL ice bath oA 1087F
incubation 3t HFES ZZAAFAT ASAZ 96 well
ELISA plateo]] <71 buffer
(4—p—nitrophenyl—-N—acetyl—f —D—glucosaminide 2 mM,
sodium citrate 0.05 mM, pH 4.5) A7}s}e] 37 oA 1
AIZE B wiFAN ] & 7 well & stop solutions 718}t
o] WSS FZAAZ|I 405 nmoA SF=E S

substrate

4) AOIEFIRI &F

24—well plateo] 2 x 10° cells/well2] HZ2} DNP-IgE
0.5 ug/mL)E B33t 5 37 T, 5 % CO2 incubatorolA]
12A17F wjeket ok A28 IMDM iAo A8E F=dE=
Az Akt 30& B HiYet & DNP-HSA (10
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ug/mL)E 7}8ted 37 €, 5 % COz incubatorolA] 2A17F 8k
SA]7]2 ice vath oA 1087} incubation 3to] ¥H-& =
AN AENS 96 well ELISA plated] £7]x, IL-1
g8, IL-6, IL-8 ¥ TNF—a *=& &34t}

5) RNA extraction and RT-PCR

HMC-1 cellsE 10% FBSE x&3t IMDMO| @EAIZ]
% 6 well plate(Corning, USA)9 1 x 10° cells/well2] A
T4y}l EEE 225t 1 F anti DNP-IgE(30 ng/ml)
2 ZAsta 37 € 5 % COs incubatorol| Al 24A17F Z<tF vj
ottt A= IMDMHIA|Z weRt ¥ ARE FEE=
Mxzo AHeste] 1A7F B3t ujeFst & PBSE 23] A3
TS DNP-HSA(10 pg/ml) 4A7F B¢t He]ste] wout
S FEsHaY. ASdE AAT £ 1 mLY TrizolE ¥l
287F WA%t & chloroform& ¥ 1027t vortexingslil
5,000 rpmollA] 1087F HAET & ASHES FHotod &
29| isopropanols E3ste] EE0] F3It, 13,000 rpme]l
A 2587 GAEEStY  ASAE AASL  pellet
DEPC(diethyl pyrocarbonate)—DW 20 uLo] &¢ -20 C
o Bystgoirt Ao ARSIt RT-PCR one—step
RT-PCR PreMix kit(iNtRON Biotechnology, Korea)Z& A}
g3te] 45 CollA] 308, 94 CollA 527 ¥RAIZl & 94
Colld  30%7F denaturationAl7]Z, 55 TColA 30&7t
annealingA|Zl T2, 72 ToA 1E7F extensionAl7|&=
cycleZ 323] HFESE T, uix]} extensione 72 TolA 5
27t PCR machine(GeneAmp, PCR system 9,700, USA)
oA £33lHct. PCR productse= 2 % agarose geloll
loadingdte] 100 V. 274 3087t #7|95S Foto] £

ket

—_

6) SIAE =X

HR 228 ZH|5H= 3|28 $=5 S5 ¢
& HMC—1 AZE(1 x 10° cells/wel) S 24—well plateo] 3}
S g & ARE FEEE AYste] 1ARE Fet Wi
3ttt 7]o compound 48/80(10 wg/ml)S A3t
202 Fo vl o MEA NS AT, Azl
U s|2eMe] x5 gAuk2H(histamine enzyme assay
ki)om Zstglon, sane) pEL Egels) 4
A TEoz At

7) SAXE
£ A3AIE= one way analysis of variance(ANOVA)
£ olgst SAAMAAL, AFHAL —testE ©-&5Hd
p0.05 2olA 943 HAS AAsHAT

=
1. A==

HMC-1 A|2e) tfgt dady FE259 JHE 25 9
NEEALE FRlsh7] Y8l MIT assays 353t AlZqt
wjokst iz 9 wrEgy 1 pg/mL, 10 ug/mL, 100

ug/mL =M ME AEes ST 23 S4& HE
A ATHFig. 1).
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Fig. 1. Effect of Fermented Angelicae Gigantis RadiXFAGR) on the
cell viability in HMC—1 cells. After cels (5X10" cells/well) were
cultured with the indicated concentrations of FAGR, cell viability
was measured by MTT assay. The result show mean value of
three independent experiments.

2. WaZA7} B —hexosaminidase ¥u]of 6]
Ax 9

Hadd] FE2EY HTANEA Y Gaty Ao gt &
TIE 2RI A EAsE HMC-1 A= X3S o
B —hexosaminidase EH|7} FEojEFoZ IZFAsIgon
100 ng/mLe] F=o|A Fo4d& et dich(Fig. 2).
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Fig. 2. Effect of Fermented Angelicac Gigantis

Radix(FAGR) on 8 —hexosaminidase release from HMC—1

cells, Cells were treated with the indicated concentration

of FAGR. Each value represents the mean=+SD,

'ﬁp<0,05, significantly different from control value,

3. WEYHZH 434 AlEA Al uN
SRk

dstE HMC-1 AMZo| AHFFS o 54 A|EF
]l IL-18 , IL-6, IL-8 W TNF—¢ Aol tjst wad
F2E9 adE gIsly] Y3l MzujFHozRE IL-15 ,
IL-6, IL-8 ¥ TNF—¢ 9] 52 ELISAS W¥oa =3
stk 2 A3 IL-18 , IL-6, IL-8 ¥ TNF—a 2] A4do]
ey FEEQ FxoEFyoez Zasgon IL-15 &
A EToA, IL-69F IL-82 100 pg/mL, TNF—e = 10
ng/mL ¥ 100 pg/mLe] F=oAA ZHzt F94E e
tH(Table, 1).
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(&9 : ng/ml)

control FAGR FAGR FAGR

blank (PMA+ 1 10 100
A23187) ug/mL ug/mL Hg/mL
L-18 0.043 0,118 0.062 0,048 0.046
+0.005 +0.010 +0.008  +0.009 +0.010

-6 0.09 0.48 0.38 0.25 0.09
+0.01 +0.14 +0.18 +0.09 +0.06

s 0.2 4.4 3.6 2.7 0.3
+0.01 +0.95 +0.96 +0.48 +0.02

TNF—g 0.26 0.80 0.53 041 0.29
+0,08 +0.18 +0,19 +0,14 +0,09

Table. 1. Effect of Fermented Angelicae Gigantis RadiXFAGR) on
cytokines production from HMC—1 cells. Cells were treated with
the indicated concentration of FAGR. Cytokines(IL—18 , IL—6, IL-8,
TNF—a ) concentraton were measured from cell supernatants
using ELISA method. Each value represents the mean+SD.
X0.05, significantly different from control value.

4, HEFA7L COX-2 mRNA %o nlx]E
Q¥

A5t HMC-1 ANl X3S ©f COX-2 mRNA
o dist erady FEEQ avE IAIsky| H3 RT-PCR
o whyog =gt 1 ZA: dagdy FEEY Art
COX—2 mRNA &3 AIsIAHFig. 3)

X

FAGR (pg/ml) 0 0 1 10 100

PMA(20nM) : " + + +
+A23187(1uM)

Fig. 3. Effect of Fermented Angelicae Gigantis RadixFAGR) on
COX—2 mRNA expression in HMC—1 cells. Cells were treated with
the indicated concentration of FAGR. Levels of COX—2 mRNA was
assayed by RT—PCR. B —actin was used as internal control gene.

5. AT slae galo] uXE 9%
B HMO-1 AZo)N e slaetale] dig Ba
gle] ARENE Isl] SelN Amejgolozny sx
o] K2 245, 1 2% sEoedoz oy
©0] 100 ug/mLe} FEOIAH ol LerhickFig, 4).
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Fig. 4. Effect of Fermented Angelicae Gigantis RadiXFAGR) on
histamine release in HMC—1 cells. Cells were treated with the
indicated concentration of FAGR, Histamine release was measured
by histamine assay. Each value represents the mean=3D.
X0.05, significantly different from control value.
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B AL Lactobacillus acidophilus® WBAZ G
259 4EE714 8% vhsol Wi dAaTE st ¢
3 EAstEl HMC-1 A|ZoA B —hexosaminidase2}t
histamine® ®&, IL-18, IL-6, IL-8 ¥ TNF-«a & A}
4d, COX—2 mRNA o] nXe F3F2 Zelstit)

HjkN|ZE= 18799 Paul Ehrlicho] 28] 2-& wA=Ege
o, I &o B2 HETE FREEAS VKL Y= F8 |
GAZE dEjA Stk A WollA HTNZE 1E2A Xy
o] glow 53] QR dekol Q= REoA ok WA
Hot w9 #Hx 24, v, 24 AR 59 49
I} Akl o] Hx Hold g8E sk= Bl FE=7|eH
7o gt AsAgstel de27)e) Ylo] Br|= gl

B —hexosaminidaset H|THA|EZS] T} of| A E] it
7k HREA T RAS SOl o8 WEEHor @AdsE
o] histamine®} Zo] ExjEc) o]E 0|83} B —hexosaminidase
o F4ste HvE gt EAARE AR,

2 AFoA dadd FEEY HTAEdAY gty o
Aloll tiet BIE gelsty] fsiA Z493HE HMC-1 A2
B PS W B —hexosaminidase &H|7} HEo&FoZ 7t
28tgom 100 ug/mLe FZolA FY4E Uil AL
2 Hol gy dAE T3t =AY g5l &t
S & F Ut

A 27] dhgols HTNZE 23t ThFs HYAZ
7} Pojley), o8 AEE IL-18, IL-6, IL-8, TNF-
a, GM-CSF 53 7 d%4 Ao|ErRle Hugc?,
TNF-a = HTAZ7} SA=EH BEoshe= T4 Alo|EF}
ez wHoduhgat dE3vRgel Fofstd, IL-18, IL-6,
IL-8, GM-CSF¢} Z2 2 g354 AfolEFRRIY EHlE
ZAFH ),

E AoA 43t HMC-1 A=Zo) AL o 94=4
AP EZFRIQI IL-18 , IL-6, IL-8 ¥ TNF—a 9] Ao dj
g Had 289 5aE gelsty] Yal Alzujegdor
2g IL-14 , IL-6, IL-8 X TNF-¢ 9 ¥=Z ELISAS
Hos 43 Ay IL-18, IL-6, IL-8 ¥ TNF-a 9
Aol dady FEEY sRYEFHo=E FAdGoH
IL-18 = A H=oA, IL-6% IL-8& 100 ug/mL, TNF—
a = 10 ug/mL ¥ 100 pg/mLe] s=oA ZZt Fo4dS
e it

BTN ZE  prostaglandinZd2 FFW/HES HH|Sk=T|
0] arachidonic acid”’} cyclooxygenase (COX)2e ZHg-2
dro} gHggity, COX-12 138 23, A% d7xd, &
2% 3 5 AAY AYAEQ Ve AT 8% &
£ 5, COX—2&= €5 ¢ 59 A Fa% 9GS
.{s_q_l&l’/).

2 d7olA HagH FEE0] 43k HMC-1 Az
Al COX—2 mRNA9| H&E AAIgHE RT-PCRE ©]-&5ho
ZRRIsH AT

S| 2B AYellA] S|AEY BERAEEATE ofm|Al]l 3
2Ejo] 2Zhgste] AR F2 vghAE Yo IAHFEHRE
A=, RNl gty Al fE|Ee] 27 dERks
< Uiy 283 93He sl oz oA bt




TEAT T FEHEY] Bl A AT 43

E AFoA ZASIE HMC-1 AMEAA |2EE 3| AE
dof gt dagy 25259 adE SIS A Akl
FHo2HE F|AEIY FEE AT A sEEHoR
AA =R 100 ug/mLY sEoA F24L YR

AERZAOZ Lactobacillus acidophilus= TaAZ] GHF
£52 F4stE HMC-1 NZof| Z-g3te] gxtgdo] 23t g
—hexosaminidase VH|S ZAAaA7|1, GFA Alo|E7CIC]
IL-18 . IL-6, IL-8 % TNF—¢ 9 A4S A5,
COX—2 mRNA9] HdAL AAsta, s|AetYS] (& A
stat. ol HaAGAFEEC] olEy, W4, 4¥=27] H|g
Y gekst gEEr)Ad Age] A &t 9 1 A=
9 ST ARE = YSE guish, o g T 1A
de 2719 A7 Waw Ao AmEr,

A =

=

B AN Lactobacillus acidophilus® WEANZ &
AE=EEo FLF27] AWE HMC-1 AZoA Felsto]

o A2 2ES Aot

1, Zagy F2EL 93] 93t B —hexosaminidase
B8 Pzt

2. HEFT FEE2 @4 ARIEZRIY IL-18, IL-6,

IL-8 % TNF-a o A4 oAt

w
il
ol
ofl

A 282 COX-2 mRNAQ T&L A5,
4, SR FEEL |28 {28 A

o|2 B u| Lactobacillus acidophilus® Wa3t FAHZZE
20| olEd, 4|, gHEE7] HE Y ot gHENA
A% A 7HsEE A AeE ALREW, oo tigh
A449) A77h Basich
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