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Effects of Pickled Ark Shell Containing Ginger or Lentinula edodes
on IgE-Mediated Allergic Responses in RBL-2H3 Cells

Mi Ja Chung'

Professor, Dept. of Food Science and Nutrition, Gwangju University, Gwangju 61743, Republic of Korea

ABSTRACT

This study evaluated the quality changes and allergen-reducing effects of pickled ark shell (Scapharca subcrenata) containing
ginger (PASG) and pickled ark shell containing shiitake mushroom (PASSM). During the storage period, the pH of both pickling
solutions increased until day 4 and then stabilized, while the salinity decreased until day 2 and remained constant thereafter. The
sugar content decreased after adding of boiled ark shell meat (BAS). In IgE-sensitized RBL-2H3 cells, raw ark shell meat (RAS)
showed a significantly higher B-hexosaminidase release than the IgE-only control group and the IgE plus antigen (DNP-HSA)
positive control group, indicating its allergenic potential. On the other hand, BAS showed significantly lower B-hexosaminidase
release than RAS. PASG and PASSM significantly suppressed the secretion of [(B-hexosaminidase and tumor necrosis factor-a
(TNF-0) compared to BAS, and the B-hexosaminidase level reached similar values to those of the control group. These effects
were attributed to the combined allergen-reducing actions of boiling, vinegar, ginger, and shiitake mushroom. Therefore, pickled
ark shell containing ginger or shiitake mushrooms has potential as a functional food that can alleviate allergic responses.
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M E
A 27 (allergy) W& QUAC] WHAAAVE L =7
(allergen) == 3 (antibody) 52 22 53 B4 & =22
AALE A% Q12Ele] HEahA whgshs W didolth
(Chung MJ 5 2021). g 27] ¥kg A] A A|2wlL 3
3glol] Eo]2el Immunoglobulin E(IgE) &S Ak,

Y Lo AN=E=2 ZF H|THA|E A B-hexosaminidase,

histamine, interleukin-4(IL-4), IL-13, tumor necrosis factor-a

(TNF-0) 5o] #H|Et} o]2fd EdES w5, 7Hels, ¥4,
25, A7) 59 4= e, At A5 352, F
A AE<, ol A A(anaphylaxis) &} 22 55 <27

Hkg-0 2 o]oj& 4= 9 ti(Sicherer SH & Sampson H
Chung MJ 5 2020).
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A A& 2] Y8 IgE - FeeRI H349] w123}
(cross-linking)©] dojrpH, H|ThA| X = 23} (degranulation)
T2 53l B-hexosaminidase, histamine % THF3F cytokine
o 45 WHEdS WEIt] dH2Y] Sl vERdTh
(Sicherer SH & Sampson HA 2018; Chung MJ 5 2020).
RBL-2H3 A X 3= rat basophilic leukemia A| 52, FceRIE
Esta glo] IgE mi/) g3y Rhe-S FgHos BAE
T Renz AE £F 7AS Aske dlEAQ in vitro
wdg 2857 gvh a8lx gEE 72 RBL-2H3 Al
oA g zA)e] HYs T B-hexosaminidase =,
histamine V], cytokine W& 52 d#l|27] A& SHo @
2] AF&-"tHChung MJ 5 2013).

M 719X Scapharca subcrenata)e- EZA Q1 maR(FH7H,
Mzat gmuly F shEA B2 E(dreoida), 3N
(Arcidae), ¥ ZNE(Scapharca)©l| 4:3FCHChoi SS 5 2023).
St A= A2e old 2 il e Bl ik
1 9)tHChoi SS 5 2023). JEHe wEhAA AA]u} 2] E
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%o} 2lthPark CK 2000).

E 2 ¥ 7] @ A(tropomyosin)2 2/ F9F 72hRell }—ZH‘S}
To dEEr] i whidR dof Pgst 1E=
H IgE A% oY EZE 7HA7] wZe] dd=27] ¥
3 Tﬂr(Fujlnokl M & 2006; Fedoseeva VN & 2009;
Lopata AL % 2016; Chung MJ 5 2021). E2 X1 A3}
IgE7} @_?}6 W WA E7} A4 §]—Q01 B-hexosaminidase,
)7} £ At Fujinoki M 5 2006;

2016; Chung MJ 5 2021).
_J_J_% A3t At H]E_’ﬁ' g ol 7Hh oyt
Az Ao 2 e vt ol g Ant, 5 dAe] =
Aol A G| 27] o] AR Al & glFe] BauE
THKamath SD % 2013; Faber MA 5 2017). Za]= 3%
E-91 quercetin, chlorogenic acid®} E 2 3w] 9_/,\_]94 FHAG
o7 vl Fx7F HAgE ] gddar] a3t 9lon, 1
A TAA e g 2r] 23t vt BaEdo
(Bae MJ & Ye EJ 2007; Ge X 5 2024). A]A A1 5
HIEFI D,9] o] S7hd WA FEES tiA A Ed
A A5 cytokine®] EHISF A WEHS AAIAT] L,
RBL-2H3 A| o)A histamine % cytokine2] #H|E A gto.
24 g5 2 9 e 27] gk A g dslshe |
go= 4 gltta Rl tiHwang MS 5 2022). A7l
bR HA ZpE 0| =21 kaempferol- 0131137]7]' e
¥ RBL-2H3 A|3¥ollA] B-hexosaminidase 2! cytokine A§/d-S
AA Bl T, A7 FZ2ET JUdy 27| T 924 AUk
(Gong JH & 2012; Chung MJ & 2020).
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1. Wt EF™el Mx
2 Aol AMEE mHe A muto ® A mubiba) 2her m
ubako R w12 (Boseong, Korea) o 2 H-E| A|-gHgtt} 2

vl A}}2] Z(Ottogi, Anyang, Korea), A ®H(Cheiljedang, Seoul,
Al L(Gomaps,
Sydney, Australia), Z{Gwangju, Korea), P}5(Gwangju, Korea),
&3 Gwangju, Korea), 55+ Gwangju, Korea), 2373 (Gwang-
ju, Korea) 18] 11 W A(Gwangju, Korea)S F4A] &

T e PFECNA Fulste] ARSRATE AlH g A
Zotsla, WAl Az e FYste] xS AlRE
14 7](SHMF-32508S, Hanil, Seoul, Korea)2 Eaj3lo] Al&
ST

Korea), 225 (Cheiljedang, Seoul, Korea), A
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wet 249 A% AL Fig. 13 2vh = E2 L, 9
50 g, vk 50 g, FH 50 g, FFF 1 g, éﬁ]—’?2 g 183
71578 98I A% e EaHA 20 ga =3 }"4 100C
Oﬂ Tt 3 IAZE Bt FEAIT FEES
F 5 A9 AR E AL Oﬂﬂro}ﬁ\ , 28] Az
Sttt TS 28] Al 29t B5 15 H] &R 2313t g
2 2ol mutiks 18] 3417 FA]ete] FHletith 24
Z= o A R, A 63:19] HER £
A|zs1g o, 2499 100 gol] 249 MU 50 ¢ &
o Ao AHgsISltt g F2 AldEE 24 mt
Q1 Parsons Pickles Pickled Cockles(Leslie A. Parsons &
Sons(Burry Port) Ltd., Burry Port, UK)e] ZH NS A}
of Aol dErt 9% vt HES Hrtstanh A%
= ;‘iilﬂ/ﬁo] zﬂ-oﬂ A= 2N zx401 <3 7_]1—71— A7 z;s:]'—% i
2] (pickled ark shell containing ginger)Z} 3EHA S
2 Y(pickled ark shell containing shiitake mushroom)2-
ok, 2] FHrd muddd % SRTE
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Extract:
Water 2 L, green onion 50 g, garlic 50 g, onion 50 g,
whole black pepper 1 g, bay leaf 2 g, and functional
ingredient (ginger or shiitake mushroom 20 g)

Extract for 1 hour after
reaching 100°C.

‘ Cooling at room temperature ‘

‘ Filtration ‘

Pickling solution formulation

Extract : vinegar : sugar (6 : 3 : 1)

Pickled ark shell,

vinegar to water

ratio of 1 : 5,

soaked for 3 hours

Final mixture
100 g of pickling solution + 50 g of pickled ark shell
- add salt to the pickling solution to achieve a salt

concentration of approximately 9%.

Fig. 1. Process flow diagram for the manufacture of
pickled ark shell.
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W3 B % QRGN B 439 27} PASGH
PASSMe]gta 3t} A et (raw ark shell meat)d} A}<
119K (boiled ark shell meat)'= ] SHTE Yol 4

T dAEEst] 22 45AE RASS BASe|E SIS

ol pH, g 9 g £H

me z-dYgde] pHE pH meter(Orion 420A, Thermo
Scientific, Waltham, MA, USA)E Al&3lo] =439t} 4
Z= YAE A=A(Digital Salt Refractometer, PAL-308S,
Atago, Tokyo, Japan)E AMH$-3l] S4319 1, 9= UAE
= A|(Digital Brix Refractometer, PAL-3, Atago, Tokyo,

Japan)E AR&Ste] Sith BE AL 33 wRow
Sdsilen, 1 Wuits etk

3. RBL-2H3 M= Hjj2t

RBL-2H3 A|¥(rat basophilic leukemia cells)= A EF
2-8)(Korean Cell Line Bank, Seoul, Korea)ol| 4] &Fqto} ARS-
S}tk Al3EE Dulbecco’s Modified Eagle Medium(DMEM,;
WelGene Co., Daegu, Korea)°ll 10% fetal bovine serum(FBS;
WelGene Co.,
(PEST; WelGene Co., Daegu, Korea)S 3 7}8F ulj kel of| A ]
Ak BE AEE 37T, 5% CO,, 5571 745 = vl
7](BB 15, ThermoFisher Scientific, Waltham, MA, USA)°l| 4]
Hjoketdnh. ME WErb ok 80%ol] =2EbH phosphate-
buffered saline(PBS, pH 7.4; WelGene Co., Daegu, Korea)
o2 AExFE AT = trypsin-EDTA(Xl; WelGene Co.,
Daegu, Korea) €95 A g]ste] F-2F A2 & fejsta, A=
& wiF AAl A Al s st vy oF 29 b
#oz westh

Daegu, Korea)?} 1% penicillin/streptomycin

4. N X2

RBL-2H3 Al EZ 24-well platec]] well & 5 x 10° cells2] =
T2 HJFoto] 48413 Bt mi sttt o] % uiA| S FBS©]
E3ER] ¢S serum-free medium(SFM) 2.2 W A3, 24]
7 Bt F7F viekEtTh o] F 250 ng/mLe] dinitrophenyl-
immunoglobulin E(DNP-IgE; Sigma-Aldrich Co., St Louis,
MO, USA)7} 238 x| 2 meslo] 24417t B2k vl kslsd
o}, vl e] k5% AlXE = Siraganian buffer 1(119 mM NaCl,
5 mM KCI, 0.4 mM MgCl, 25 mM PIPES, pH 7.2)Z 3} 2}
# A2 & 5, Siraganian buffer 2(119 mM NaCl, 5 mM KCI,
1 mM CaCl,, 04 mM MgClL, 25 mM PIPES, 5.6 mM
glucose, 0.1% bovine serum albumin, pH 7.2)2 |}
1082 vkl o] %, dull2r] whg- 2304 RAS ¥
BASY] 98FS W71817] 98] SFMOZ RAS 2 BASE 1004

gy 27] Az

8} w9}

B
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S|A g wiAE wAskaL 2413 Bk viksiith 1 T, 10
ug/mL2] dinitropheny-human serum albumin(DNP-HSA; Sigma-
Aldrich Co., St Louis, MO, USA)°| ¥3tH SFMC 2 ujx| S
wgkste] 2417 FF 7t wiFatsich avgel Alxes
o= 9ellA 1023 WZAA w2 HAAZ T A5 gl
270 (allergen) 2L 718171 918 DNP-HSA(Z€) 4l
RAS, BAS, PASG, PASSM AlSE 712} 1008 2 2508) =
slAete] FL g A Ml Atk w g 3]
<=8l B-hexosaminidase ¥H] % 412 &) 35 ILE AFR-S}
HRom, zho] ujkel-S 5000 pmollA 1087 A4lEe]sric.
AL —20ToA EHsH AL, o] F cytokine #4802

AR&-SFSATH

5 Mz dZE8 £

A E YEE-L Chung MJ 5(2020)2] WS A5 W33
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium  bromide
(MTT; Sigma-Aldrich Co., St Louis, MO, USA) ¥ og =
Aottt A1 59 Al EE54-S B-hexosaminidase 4| % =%
I FdE =AM S8, AR A F ueF Al
2477k0 2 itk AR A2 AlRte] s 2t wellel] vl
kol Hulo] 1/100] dFeh= 5 mg/mL FEe] MIT $4-5
Z7vskar, 37T 4A13E Bt v Felsith Wg S5 5wl
A5 ZAZRA AAT T A2A <F 3083 AZAZTH
o] %, dimethyl sulfoxide(DMSO; Sigma Aldrich Co., St Louis,
MO, USA)E #7Iet] @444 formazans E3l31%12m, A4
H g9 FF == UV/Visible spectrophotometer(Ultrospec
3000, Pharmacia Biotech, Uppsala, Sweden)Z 570 nmol|A] =
2ttt DMSOE A E(blank) = AFE-sIA 1, A A&
& T A3 #Zo] AlLtsisith

AL AE

£(%) =

6. B-Hexosaminidase =H|[2F X

B-Hexosaminidase 2Hd-2 96-well platecllA] =43t} zt
e-tubeol] AJF A 2]ellA AT S5 35 nLo} 718 8-
(0.1 M sodium citrate, pH 4.5°] 83]¥ 2 mM 4-p-nitro-
phenyl-N-acetyl-B-D-glucosaminide) 35 pL& =313+ F, 37Tl
A AIRE Bt wEEAIZEE RE8- F, 0.1 M NayCOy/NaHCO;
(pH 10.0) 200 pL= FH7}ste] ¥ %—% A2, AEE
p-nitrophenol®] FF=E 405 nm A ST

7. TNF-a &2f &4
A 3Z weF 35N W rat TNF-a2] gh-2 ELISA kit(Abcam,
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Cambridge, MA, USA)E ©]-83}] #|Z2Ale] A Aol we} =% Zda o nE
3tttk 3=+ microplate reader(AMR-100, Allsheng Co.,
Ltd, Hangzhou, China)& AMH&-3l 450 nm Il A 743} 1. M 7|2 & 19 ZHQMo| pH, A H G
Atk 5t
B GF me 2EYe 9 EamA G me 289
8. SAIXz| Ae] pH, Y=, F= H3IE A& meat 71 A(BPS), H7t
RE A A3le= 3 (mean):EH X (standard deviation; 31,2, 3, 4,54 4 253300 =43 A= Fig 23 2k
SD)E UG AR 9] BT Aol AUWAEN % agele] pHE A% Y|7ke] ZAHESE 4°7A
(one-way ANOVA)S AAIst] HAstolom, AL AL Sobe 43S B3lon, s maad A7t A(BPS)# 1947b
Duncan’s multiple range testE ©]-83lGth. S48 fold2 A& AL & 2ddde] pHYF EaAl g 2E AR
p<0.05 FFolA FAsHa, BE ¥4 SPSS B4 T2 o oo %9ka 293 3Uole Al I 2E Y
1% (version 27.0, IBM Corp., Armonk, NY, USA)S AM&6 Aol pH2Y 3.59+0.01, 3% 3.59+0.01)7} A7+ 3+ 249
o] FePatict o] pHRY 3.52+0.01, 3¥ 3.56x0.01)Xc} =skch zeiv)
37 ¢ 10 r a
b b ab ab a
3.6 £ e o 9
35 1 ab ab ab 8 | c c c c c
. b mmm= e m e ———
34 - Tr ¢ ¢ c c c
E 33| SN
B oSt
32 ,l g 4L
s L% &
. 3L
3+ =—@— Pickling solution containing ginger ) L =—@— Pickling solution containing ginger
29 = <= Picking solution containing shiitake mushroom 1 F = <= Picking solution containing shiitake mushroom
2.8 1 1 1 1 1 1 J 0 1 1 1 1 1 1 J
BPS Dayl Day2 Day3 Day4 Day5 Week2 BPS Dayl Day2 Day3 Day4 Day5 Week2
Storage period Storage period
(A) (B)
12
10
8 -
o
&
: 6 L
4 -
«=—@—Pickling solution containing ginger
2 L
= «O= Picking solution containing shiitake mushroom
0 1 1 1 1 1 1 J

BPS Dayl Day2 Day3 Day4 Day5 Week?2

Storage period

©

Fig. 2. pH (A), salinity (B), and °Brix (C) of pickling solution containing ginger or shiitake mushroom for pickled ark shell.
BPS, picking solution before addition of boiled ark shell meat. Day 1~5 and week 2 indicate the storage period of the picking
solution after the addition of boiled ark shell meat. Values are expressed as mean+S.D. (n=3). Means followed by different
letters within the same sample are significantly different (p<0.05) according to Duncan’s multiple range test.
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4 o] Foll= F AN b Fo A Apo|7t ERA] sk w24 YR AR HH%& F9ct wF =l Al
CHFig. 2A). Zro] F7gtel whet do] AT Hwrt Ak SR = @3
AxE A7+ 2 ABPS 93+0.1%, 1Y 8.0:02%, 24 ©] HuE1om(Kim JM & 1987; Kim HJ 5 2018), ¥ <1
76£02%) 3 FTaWAl S ZEUYABPS 9.3+0.1%, 19 T & AlZte] 2| W}E} T ge] As w3
8.140.2%, 2% 7.7+0.1%) 25 A% 29714 7Haslglon, A T S50t SeA] Aot Gl Wyt U]Hlfz Z o8 A}
717 Bt T AR 7] fre]ARl Aol fIIth(Fig. 2B). SS9 AAR dxEe AR 3YATE, GEe 2YAHTE
Y 2wt ") 1Y & A7 e 2Aam@ps A9 Wbt gijich @4, pHIE *&%6‘}% ol AU
11.140.2 °brix, 12 8.9+0.1 °brix)2} oAl dhg 2aolel W 2% A&l Ak 9 220 73 A3z Held, o]
(BPS 11.1202 ®brix, 1% 8.940.2 °brix) 25 A} mupak @ 2@ pH @& A% W Ate] mad -2 sibe| ] o
7t Az Mmatel feldow pasglont oF Qs AthE JleR Almdn
FAEAL A 5L & F 2AAY 7F Aol 7} 81912
U, 23 ajo = Eaulal 3 28 H(9.2+0.1 brix)e] B 2. IgE-XM2| RBL-2H3 A|E I IgE-Antigen S&#|2
7} AB7F g 249 N(8.8+0.1 °brix)H.T} =UTH(Fig. zc), ¢ef|27|7} REE RBL-2H3 M|Zoi|A| AmetAtn} Xj
Kim MH & Han YS(2016)= A& 717t &<t ksl 93¢ 119tA0] B-Hexosaminidase w=H|0f| D|x|= F&
pH7} A7V 12 527 =855 pH Wso] Ao, A IgEE *2]3 RBL-2H3 AH|Z ¥ IgE-antigen S| 2 L
A 27] 1597115 F438] pH7F ZAse) 459 o] A 2715 53 RBL-2H3 A| X0l Aj719t2Kraw ark shell meat)
Q3] Z7Vet= AgS BYtta )t o= 7HEe] 4 3} Az K boiled ark shell meat)S 22t 53| SH-=
ofu]izAto] ¢k Z-8-S dlo] pH ®WiskE vt W 2 wEslsla JAlRlsle] A& JEA(RAS, BAS)S HiA R
olg} 3kt & AtollA= mut 2] pH Wl dA 100t 8]A3te] A2fgk § Al AEET} B-hexosaminidase -
ko] 2] opnliito] b5 8-S dlo] 4U7A| pHYF A Hlel] MIX = GEE ER1s “U]{Flg 3A, 3B, Fig. 4). RAS®}
Sotal o] Fof= kg HskE HYlg Zlos FHHY BAS 5 M A& G nIRA] L4 ti(Fig. 3A, 3B).
A, Kim JN 5(2015) A7 713t Bk shvbx]e] pH7t RBL-2H3 A|3ZoA] 3 ‘%‘ o] gz Fge I
Hadhe W, HE e R Axd i e A= 9= S Hrishy] 98 IgEY A 2ldt Ao DNP-HSA tizl
7V F7FetR e 7k Aeje shiA = = dEUF e RASE A2l g A2H452.9+39.2%), T3 (Con, antigenZ} A]
she A Haglon, B A7 nut 2d9dde fdwet 7 T 100.0£152%) 3 A tlFETH(PC, IgE-antigen &
Tt A fARE Ads eI A 5 9=} A AT 25549.2%)°l B3l B-hexosaminidase +H] o]
Gre7t okl olfre AP 3 T ol A foHor FIEtHFig 4A). ole Amutat chadol
120
= NS
£ 100 = i <
2
< 80 |
=
~ 60 -
z
:_C.E 40
Z 20 |
(&3
© 0
Con PC RAS BAS

RAS and BAS: IgE+sample without DNP-HSA

(A)

Fig. 3. Cytotoxic effects of raw and boiled ark shell meat (RAS, BAS) and pickled ark shell containing ginger (PASG) or
shiitake mushroom (PASSM) on IgE-treated and IgE-antigen (DNP-HSA) complex-stimulated RBL-2H3 cells. Con (control),
without DNP-HSA and sample; PC (positive control), IgE + DNP-HSA. The values are expressed as mean+S.D. (n=3); NS,
not significantly different from each other (p<0.05) as determined by Duncan’s multiple range test. The samples in (C) were
diluted 100 times and 250 times, respectively. The samples in (A, B) were diluted 100 times.
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. 120
'—8‘ NS
= 100 = L ==
8
S 80
=
= 60
S 40 t
=
=S 20
&)
0
Con PC RAS BAS
RAS and BAS: IgE+antigen (DNP-HSA)+sample
B
120 r
NS

Cell viability (% of control)

o
iz

100 F
80 |
60
40 |
20 |
0
PC

Con BAS100 BAS250 PASG100 PASG250 PASSM100PASSM250

BSA, PASG and PASSM: IgE+sample without DNP-HSA

©
Fig. 3. Continued

600 300

a
250 | L 1

s00
L

N

>

S
[
=3
S

150

(% of control)

100

100 m 50
0 0
Con PC RAS BAS Con PC RAS BAS

RAS and BAS: IgE+sample without DNP-HSA RAS and BAS: IgE+antigen (DNP-HSA)+sample

Secration of 3-hexosaminidas
(% of control)
©w
=3
=3
ot
Secration of B-hexosaminidas

GV B)

Fig. 4. Effect of raw and boiled ark shell meat (RAS, BAS) on B-hexosaminidase release in IgE-treated RBL-2H3 cells (A)
and IgE-antigen (DNP-HSA) complex-stimulated RBL-2H3 cells (B). Con (control), without DNP-HSA and sample; PC (positive
control), IgE + DNP-HSA. Values are expressed as mean+S.D. (n=3). Means followed by different letters are significantly
different (»p<0.05) according to Duncan’s multiple range test. The samples were diluted 100 times.

dyzAor sl 23S ojn|git). vbd BAS XL ) Z2T(IgET Aot =9t uebd A< g met
2] B-hexosaminidase ¥-H|E PCHT} f-ojzo =z Yglon) U delade] &4 d5s B3R, A A7t
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slel= o]274] 23S & F Ak

3hH, IgE-antigen SAIZ L2715 F=3 Al

RAS®} BAS *{2]+= B-hexosaminidase -H]ol| 2]t
FA| &SITHFig. 4B).
o5 @Al EZ ¥ 1] QA (tropomyosin)S ZLEFe] F=8
dzaoz dEA ) oH(Fujinoki M 5 2006; Lopata AL
2016; Chung MJ 5 2021), =2 4 g2 BE9 IgE
3t ol 3] EZ(IgE-binding epitopes)E 7FA| 2L T} mEkA
ERyn|eilo] 3E 2Fo] AR F52 5 IgEst
Aste] gEl27] vhgE ¢ 4 UtH(Lopata AL &
2016; Chung MJ & 2021).

Kamath SD 5(2013)2 #2Hre} 23 5ol EE x|
Alo] #olxom M(raw) Al E9} 7} (heat-treated) Al
7 ERxu|oile] A FErF thES Eaustich
7HE AEle E2xn| o4l vild 25 AAAAIA HE
Hlol] &k FA, 1 g 224 8] A A=
ghthar sheic

B A e Ak g o8] EREn| ol W A

f

=} ©
B

2

o

o

I~

ol

il o

AN

>

M ofh

gy =z duldo] BEH o7 MAE|o] [-hexosaminidase
HH7F Aasilov, dH2r] weAde 93] Ak
= Zoiave AS IRl kA 7]1Ee] Aks A vk
S B2E &3] JAEA Y= make] dy2r] dhe-S g9
How AANY 99, B BAE A A 2
£ AUk 249 m AlEFS LSkl

et 249 617

3. IgE-A2| RBL-2H3 M|=oflAM MZ g7 wat =4
= |

PASG®} PASSM O 2 WHalg]om, 2l mt A 5(BAS)<}
H| W&kt BAS, PASG, PASSMS ZHz} <] & 100u) 2
2508 3] 38te] Alzel X2ldt A, BRE A5 Xzl A
Al AEEo] xwd) vwste] §o]4 Apo]7t glof AlE
90l e A stk RS & = AATKFig. 30).
IgEZ 72 RBL-2H3 A o4 2] B-hexosaminidase F-H]
=% A7, 1008 514 Aol PASG100(108.8+10.2%)
2! PASSM100(108.8+6.9%) ] 2]i-S BAS100(173+9.3%)%] 2]
ol vl AA3] W2 gy vke-S HITHFig. 5). BASY]
7% 1008) 3]4 Ao} 2508 A HZ]A B-hexo-
saminidase T-H]7} A 7443519 21}, PASGS} PASSME +
TE 5ol IgERF A e 2w oz BH|7E 7hAst
Atk
o] A¥= A Ao x3E A X, A, WA F
o] muh o g2 Tl A e PgAS <AIst]
o

del2r] eE AFAFES AASIIE Chung MJ

300
(0] a
g 25 ¢t
=
S5 200 | b
S 2
19 C
T8 150 |
E © d d d d d
© R
£ 100 |
s
3 50
0
Con PC BAS100 BAS250 PASG100 PASG250 PASSM100PASSM250

Fig. 5. Effect of pickled ark shell containing ginger (PASG) or shiitake mushroom (PASSM) on B-hexosaminidase release
in IgE-treated RBL-2H3 cells. Con (control), without DNP-HSA and sample; PC (positive control), IgE + DNP-HSA; BAS,
boiled ark shell meat. Values are expressed as mean+S.D. (n=3). Means followed by different letters are significantly different
(»<0.05) according to Duncan’s multiple range test. The samples were diluted 100 times and 250 times, respectively.



618 w2}

(2021)& Az ek *43‘3 s 2E Yo AR H-
-hexosaminidase -H|7} 7431, o]
WE dRE EGAsiATL
ME FAFHI, 2% 718k
A3A7]= H 7]Ag Ao w

FE WAl ol = B-glucan©] %-‘?‘3}7“ FHrElo] flem, o]
AAE 5 A EE E43
ST AR dHA JthRoszezyk A 5 2022). X
Eis Ei‘ﬂ*ﬂ\oﬂ’ﬂ =3 HIER Dy diA Al ZedlA A5
Ate| E71RIS] H &} FHAF Hd-S AA|SkaL, B]RHA o
)= histamine@} cytokine wH]E A3l|ste] A5 & L 27]
W35 eslste deds 9 F4dEr] Eat RaEdnt
(Hwang MS & 2022). 79 2 24 482 kaempferol
< gL =2r] E3E 7RI, 53] gl 27] viziAe] 2]
o} A% ¥heE AAlsh= Fo= °L?4Z4 A HGong JH &
2012). webA B-glucan, HEM D, % kaempferol 5 A< &
def| 27] o] me 2A]1e] gl 2] Azt Bl 7o
e o= AlmsHTh

AggAFo wad, A7) FEEL IgE-antigen SEA 2

=% RBL-2H3 A Xol|A] B-hexosaminidase W& 72|74

oL
i.‘l
i
rr
N
X
_O|L
£
ue)
18
(=
olo
|

o dAstglon, olE FEE T St xol=E 3}
FES }0157}01(&4 IL-13, TNF-0) A4S #A2A7]+=
gy =7 A4S rJ(Chung MJ 5 2020). EHAl A

A FEFE T3 L4 A A 2 B-hexosaminidase A3l T3}
£ Uehlo] ¢ 27] v ¢hslditha = Q{th(Bae MJ
& Ye EJ 2007). & Ge X 5(2024) A-5-9] F8 I 2
ol ER¥n|oAlS Zoldls 3¥HE(quercetin, chlorogenic

45
40

TNF-a (pg/mL)

HolA| o} Akt

acid)2} ZHZ 3 (covalent conjugation)A|#H Tl FFE W
Aeto 24 B-hexosaminidase & 3] A~EIY WS- 7 Z
Aes Busiginh ol B Ao A4 2 EaH
Zo)slis %ol mok ) Lel=a Bud Aeate
T2A s fFEd= 7HeA
AR og, A7k df me 2HYPASG) 2 FaHAl
-7 mut 24 (PASSM)S IgE-212] RBL-2H3 Al Eoll A B
-hexosaminidase ¥H| & 2T FTOo2 FAAIHTL o]

7(]——_.1— Jq-Fgoﬂ u:]-E Olgﬂ Al tﬂ/K m 0}143]. zﬂo)oﬂ q]

O_u

1}
w1z
N,
o
S

_YE

IgE& 7H2bel RBL-2H3 4|30l BAS, PASG, PASSMS- 7]
Z}+ 1008 2 2508) & 3]A8le] A2]3F & TNF-a EH|HS =
%3t A7h= Fig. 60l YERITE BASS] 73-%- 2508 3141 ~
F(29.4+0.9 pg/mL)elA] TNF-a #H]Zo] 1008] 3]AF
(34.940.5 pg/mL)Er} 7H4313 01}, PASGS} PASSM A 2]
AXe F g4 = b FJA Aok e A] %%k
1008] 347l BAS, PASG ~12]3L PASSM #]2]:#e] TNF-a
SRS 77} 34.940.5, 23.942.7 18] 3L 24.442.6 pg/mL ©]ATh
PASG<} PASSM *|2]7 2% BASol| ®]a] TNF-a ¥8] 3] &
A8] GHA YERY g 27] Azt a3E ER1F 5 Qi

- =

00 -

Con BAS100

35 |

30

5 F .

20 t T

15 |

10 =

| = E
0

BAS250

PASG100 PASG250 PASSM100 PASSM250

Fig. 6. Effect of pickled ark shell containing ginger (PASG) or shiitake mushroom (PASSM) on TNF-a release in IgE-treated
RBL-2H3 cells. Con (control), without DNP-HSA and sample; PC (positive control), IgE + DNP-HSA; BAS, boiled ark shell.
Values are expressed as mean+S.D. (n=3). Means followed by different letters are significantly different (p<0.05) according to
Duncan’s multiple range test. The samples were diluted 100 times and 250 times, respectively.
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