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Background: Allergic diseases like such as atopic dermatitis, asthma, and rhinitis have recently increased both domestically and

globally. The present study was undertaken to select candidates with anti-allergic activity from plant resources.

Methods and Results: Fifty-six plant extracts at 20 pg/mé were screened against B-hexosaminidase production and interleukin (IL)-
4 release in degranulated rat basophilic leukemia (RBL)-2H3 cells. The anti-allergy activity of three plant extracts selected from the
preliminary screening experiment, Polygonatum sibiricum F. Delaroche (root), Pyrus pytifolia var. culta (Makino) Nakai (leaf), and
Rehmannia glutinosa (Gaertn.) Libosch. ex Steud (root) were measured at concentrations of 2 - 250 yg/ml in three cell lines as RBL-
2H3, HaCaT and Jurkcat T cells. The assay showed the root extract of R. glutinosa to have an inhibitory activity of 4.2% - 28.6%
on PB-hexosaminidase production from IgE-sensitized RBL-2H3 cells. Each extract of P. sibiricum and R. glutinosa reduced IL-4
release in IgE-sensitized RBL-2H3 cells, respectively. The leaf extract of P. pyrifolia var. culta showed a significantly potent sup-
pressive effect of 10.2% - 74.7% on the mRNA expression of tumor necrosis factor (TNF)-a in HaCaT cells sensitized with TNF-a
and INF-g, and showed inhibitory effect of —8.6% - 90.9% on the mRNA expression of IL-2 in Jurkat T cells sensitized with PMA

and A23187.

Conclusions: The results showed that the root of R. glutinosa and leaf of P. pyrifolia var. culta could be useful candidates as anti-

allergy materials.
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HIE B3l dE27] 2] WygoA F83 ATE g (Lyu
et al., 2008; Jeong et al., 2013). H]THH|E (mast cells)=
T ZMETE Dol olo] Bl Soi7bA 45
T2} e 2AEQL ], IgEEi SAIE ZRINkEE
g =27] Agk 9 7S, Aletol] tigh Wolz HeuhgolA
83 23} Al Eolth

PgstE HvH 2= Al o] 248 EHleke b A=
S|ZER, AlR2EY, Futy B FERoldAdnolE, thil s
T4 FQ 7|2 G A Vel Es, 7l
g A9 ssiNEdY Tlds EAE prostaglandins,
leukotreines, 32843} QA (platelet-activating factor,
PAF)¢} 72 A Fm/NEZE, AAZ tumor necrosis factor-o.
(TNF-a), transforming growth factor (TGF)-f, interleukin 2
(IL-2), interleukin 4 (IL-4) 53 22 A74JAAF} cytokines
2 chemokinesS #4]| 3} (Kawakami et al., 2009).

Eoh, BRI EZ= immunoglobulin E (IgE)ll tish 32318}
Aol =839 FeeRIZ 53f IgEe 2 3t ol o3 =}
kol A4 WEEH 9548 AF 2 cytokinesS E3st
= S U351, B-hexosaminidase= H]THH|EL} T2
S| 2Eplo] A ZH Qloll APEo] Tt BivkA 27t W
94 FS doA gHREY BH|HERE Ynge] NgR
o] &Ht} (Lee et al, 2007, Kawakami et al, 2009; Ban
et al., 2012; Kang and Lee, 2012).

w3, del2714 952 Thi/Th2 3] 7HAAY, Th2
o] AAE HAWR-SL] fmof sl dojuER olET]
A ERET dAES T AR AEESlel e Th2
cellse] &2 E Tl Th2 cells> Th2 cytokine® & 47l IL-4,
IL-5, IL-10, IL-13 44313 ]2 3 cytokinese o5 23
o] gl Fa7k A= g8k, Igkdll =3 A=
o8l Alge] THETENE IL4 2 IL-139 BHle gEE7]
HAWRE-0] Th2 $AIE FAATZIAl she Z1e& HilEo]
3, B cell 8443}9} isotype switchingol|A] 523 J3-e
H ARHCRE IgE A9 S do
2008; Wu et al., 2009).

HaCaT AZ= IF d3]el] EAl8I= keratinocyteZA] oF&
v4d DRAge] ARA AR 2 5 L, EdskE
kertinocytes= TNF-q, IL-1, IL-6 53 722 EZES HH|s}
o ol&y Agoz XP3HA St} (Choi er al., 2017). THA,
IL2E THIE @Asie S2o4] Fa8 93e g TA
2 w7 A7 ASeA X8 Ele] €ttt (Na et al,
2013).
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Hom 7|7k B-8o] 7tsE Fo=R JAEE HAE
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AAUE FEE dy=r] vkeoA g3, 3 559 &
A2 &3 5 AQE LHE7] N A A7 G o]
Fol# At} (Kim, 2010; Lim and Kim, 2012).

mEbA] Aol A= FjellA] AR E AL e A=A}
ol el Fel=27] B3E A7) fls] HIvH 29 A}
Sl rat basophilic leukemia (RBL)-2H3 A3EoA 2y A
glolgl 4= 9l B-hexosaminidase A Z L4 A4
JE & TA5t] I ET] S IRIg & AU 2o
olEIA FREE Fo sl a5 YepllE A& ERls
A Abgre] T RZFAA £ HaCaT M EFo]A TNF-0}
Jurkat THZSo|A [L-29] A =S B304
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FEEoqolr] Ao} AT 4B A, 28 4
B9, F227, AAA7) 5 AT ABHRE Table 19]
BAset,

2. Aot
»Aed A3

(MEM), sodium pyruvate, antimycotic solution< Welgene

A2 % minimum essential medium

(Gyeongsan, Korea)© 2 E, fetal bovine serum (FBS)=
Hyclone Laboratories (Logan, UT, USA)olA] T+ 3alth.
immunoglobulin E (DNP-
IgE), thiazolyl blue tetrazolium bromide (MTT), penicillin-
streptomycin, dimethyl sulfoxide (DMSO), 4-(2-hydroxyethyl)
piperazine-1-ethanesulfonic acid (HEPES), B-hexo substrate (4-
0.05M
sodium acetate buffer, pH 4.4), bovine serum albumin (BSA)
Sigma-Aldrich  (St. Louis, MO, USA)°l|A, 24-
dinitrophenyl-bovine serum albumin (DNP-BSA)+= Santa
Cruz Biotechnology (Dallas, TX, USA)ZYH, IL-4 rat
ELISA kit= Abcam (Cambridge, England)l|A] +43ked A}
gskict

Ak 2SR tigh @A AM8-E substrate buffer
(2 mM p-nitrophenyl-N-acetyl-B-D-glucosaminide in 0.1 M

Monoclonal anti-dinitrophenyl

methylumbelliferly-N-acetyl-B-D-glucosaminide in

L

.

sodium citrate, pH 4.5), phorbol
(PMA) ¥ A23187 Sigma-Aldrich (St. Louis, MO, USA)

12-myristate 13-acetate



2k - HSE - 2T - 0[S - A - Ol - OlRHY - oIk - k3% - Ol
Table 1. List of Korean herb extracts used for the study.
Sample Scientifi Korean Used plant R n  Collected Extract
No. clentific name name part esource time condition?
1 Acer triflorum Kom. Bokjagi Aerial part 1 2007.05.28 A
2 Acorus gramineus Sol. Seokchangpo Root 2 2015.04.09 B
3 Adenophora triphylla var. japonica HARA Jandae Root 3 2003 A
4 Anemarrhena asphodeloides BUNGE Jimo Root 4 2010.09.15 B
5 gngggca decursiva (Miq.) Franch. Badinamul Whole plant 5 2008.07.03 A
6  Angelica tenuissima Nakai Gobon Root 6 201408.26 B
7 Artemisia capillaris Thunb. Sacheolssug  Leaf+Stem+Flower 4 2008.09.03 A
8  Artemisia gmelini Weber ex Stechm. Deowijigi Whole plant 4 2008.09.03 B
9 Artemisia princeps Pamp. Ssug Root 4 2008.09.03 A
10 Asparagus officinalis L. Asparagus Sprout 3 2007.08.13 A
11 Asparagus officinalis L. Asparagus Root 3 2007.08.13 A
12 Asparagus officinalis L. Asparagus Aerial part 3 2007.08.13 A
13 Astragalus membranaceus Bunge var. Whangki Root 7 2005 C
membranaceus
14 Astragalus mongholicus Bunge Whangki Root 7 2015.04.09 B
15 Bupleurum falcatum L. Siho Root 9 2015.04.09 B
16 Carthamus tinctorius L. Hongwha Fruit 10 2012.05.17 D
17 Castanea crenata Siebold & Zucc. Bamnamoo Leaf 5 2008.07.03 A
18  Cleyera japonica Thunb. Bijjuginamu Leaf+Branch 11 2007.04.30 A
19 Cnidium officinale Makino Cheongung Root 6 2014.08.26 B
20  Codonopsis lanceolata Trautv. Dudeok Root 7 2015.04.09 B
21 Codonopsis lanceolata Trautv. Deodeok Fruit with seed 7 2015.04.09 B
22 Codonopsis pilosula (FR.) NANNF Mansam Root 3 2003 A
23 Cynanchum wilfordii (Maxim.) Hem:sl. Baeksuo Root 4 2010.09.03 B
24 Cyperus rotundus Linne Hyangbuja Root 6 2011.08.04 E
25  Fallopia multiflora (Thunb.) Haraldson Hasuo Root 12 2013.11.15 B
26 Cardenia jasminoides Ellis var. jasminoides Chija Fruit 8 2008 A
27 Qastrodia elata Blume Cheonma Root 13 2015.04.09 B
28  Geranium krameri Franch. & Sav. Sunijilpul Stem 3 2008.07.11 A
29  Ceranium krameri Franch. & Sav. Sunijilpul Leaf 3 2008.07.11 A
30  Geranium krameri Franch. & Sav. Sunijilpul Root 3 2008.07.11 A
31 Geum japonicum Thunb. Baemmu Leaf/stem 3 2008.06.24 A
32 Houttuynia cordata Thunb. Eosungcho Whole plant 4 2010.09.13 B
33 Ostericum koreanum (Max.) KITAGAWA Kangwhal Root 3 2004 E
34 Panax ginseng C.A.Mey. Insam Leaf 4 2003 F
35  Panaxginseng C.A.Mey. Insam Seed 14 2013.08.26 B
36  Panax ginseng C.A.Mey. Insam Root 15 2015.04.09 B
37 Perilla frutescens var. acuta Kudo Soyup Whole plant 16 2015.04.09 B
38  Peucedanum japonicum Thunberg Sikbangpung Aerial part 3 2004 A
39 Peucedanum japonicum Thunberg Sikbangpung Root 3 2004 A
40  Pinellia ternata Breit Banha Root 7 2015.04.09 B
Polygonatum sibiricum ChungChunggal
i ED)gjljaroche gorid%nggu I%a Root 7 2008 G
42 Pyrus pyrifolia var. culta (Makino) Nakai Baenamu Leaf 2008.07.03 A
43 Pyrus pyrifolia var. culta (Makino) Nakai Baenamu Branch 2008.07.03 A
44 Rehmannia glutinosa (Gaertn.) Libosch. Jiwhang Root 6 2014.08.26 B

exSteud.
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Table 1. continued.

Sample Scientifi Korean Used plant R n  Collected Extract
No. clentific name name part esource time condition?
45 Rubus coreanus Miq. Bokbunja Aerial part 3 2007.08.30 A
46 Rubus coreanus Miq. Bokbunja Fruit 16 2015.04.09 B
47 Rudbeckia laciniata L. Samipkukhwa Stem 3 2008.07.14 A
48 Rumex aquaticus L. Daewhang Root 4 2010.09.07 B
49 Salvia miltiorrhiza Bunge Dansam Root 3 2005 A
50  Schisandra chinensis Baill Omija Fruit 7 2015.04.09 B
51 Schizonepeta tenuifolia (Benth.) Brig. Hyunggae Whole plant 3 2005 A
52 Scrophularia buergeriana Miq. Hyunsam Root 4 2011.09.14 D
53 Scutellaria baicalensis George Whanggeum Root 4 2010.09.03 B
54 SKgrratula coronata var. insularis (lljin) Sanbijangi Stem 3 2008.08.06 A

itam. for. insularis
55 Stellaria media (L.) Vill. Byulgot Whole plant 3 2007.04.05 A
56  Tripterygium regelii Sprague & Takeda ~ Miyukjulnamu Aerial part 1 2007.05.28 A

YResources; 1; Geumwonsan, 2; Jeju, 3; Suwon RDA (rural development administation), 4; Eumseong RDA, 5; Eumseong RDA mountain, 6;
Bonghwa, 7; Jecheon, 8; Korea, 9; Imsil, 10; Uiseong, 11; Taean, 12; Jinan, 13; Muju, 14; Geumwang, 15; Geumsan, 16; Gochang, 17;
Yeongju, ?Extract condition; A; methanol at 50°C by accelerated solvent system, B; ethanol at 50 by accelerated solvent system, C; 70%
methanol at room temperature, D; ethanol at room temperature, E; methanol at 74 C, F; 50% ethanol at 85C, G; methanol at room

tem pe rature.

ol T3l ™ bovine serum albumin (BSA)E UBS
products (Cleveland, OH, USA)°l*], DNP-BSAE Alpha
Diagnostic International (San Antonio, TX, USA)°lA],
DMEM Hj%H . 1% 3HA], DNP-bovine serum albumine
iNexus (Seongnam, Korea)ollX] T4sle] ARE3IATE

TNF-09} interferone (INF)-y== R&D Systems (Minneapolis,
MN, USA)°|A1, diethyl pyrocarbonate (DEPC) waters=Invit-
rogen (Carlsbad, CA, USA) ol|A 1313t}

RNase, RNA, Accupower® RT PreMix % Accupower®
PCR PreMix= Bioneer (Dagjeon, Korea) A& AM-3I3L,
forward primer®} reverse primer 2 glyceraldehyde 3-phosphate
dehydrogenase (GAPDH)E GenoTech (Daejeon, Korea)ollA],
DyNAmo SYBR Green gPCR kit Takara Bio (Otsu,
Japan)°ll 4], DNA Engine Opticoni= MJ Research (Deltona,
FL, USA)lIA Fdsi3ict.

RPMI 1640 H]A]:= iNexus (Seongnam, Korea)e] A2
AREEIRom 1 9]e] Aok 2aEd AF e}t sdg A
S ARSI om dur ke SFAIRS Ylate] ARSIt

3. A2 MIZF L iy
2 ey AlS

238 A3 A& o= rat basophilic leukemia
(RBL-2H3) (KCLB NO. 22486), HaCaT (ATCC CRL-2404)
9} Jurkat T (ATCC PCS-800-011) 59 AZFZ2 ARREIC
W, ©o] F RBL-2H3 Al¥+ 1% penicillin-streptomycin 3
sodium pyruvate, 0.1% solution, 10% heat-

= o=

antimycotic

45

inactivated FBS7} %7Fel MEM #|®]o|A 37C, 5% CO,2]
Z79 ®%7] (Thermo Fisher Scientific Inc., Waltham,
MA, USA)IA vieF3FS T RBL-2H3 Al (1 x 10° cells/md)
E= 24 well platedl] #5313 24 A|ZH

e

= 96 well plate
Hj st & A

B2 M 22 HaCaT AXESF AFe] TAHEQ] Jurkat TA
¥ 37C, 5% CO, 72| CO, vig7|olA ZElo} &3
(10%), FILAG (100 [U/mL), 2EZHERLO]A (100 zg/mb),

a8 LEFEN 2mM)S H7FsE RPMI 1640 B =]l A
LIRS
4. 56 & AlE FE20| MEZ=sE U AU =Y| e It
1) AE32E 7}
56 T A& FEEY AESAES Wrlsl7] $18 RBL-2H3

AEE 48 well plated] 1.25 x 10° cells/wello] === EF3t
T 37C, 5% CO, Z71°] wig7IolA] 24 A7k vttt
WA E AASIL A& FEES 77t HE T 20 pgml
o] Hx% 30 1 A3t F, FE=5 AASIL MTT &
250 /S ¥ 37C, 5% CO, Z7A 1 A17F vkSA1 T}
MTT €48 AAZ T AYHH formazanS ZqU)7] $Jal 1
11 H&E © DMSOS} &g 250 S B 3US o]8-3}
of Wg kst 2 15 £+ & Aot ©] & microplate
reader (BIO-TEK, Winooski, VT, USA)E ©]-&3}>] 540 nm

=
X
k

M FFEE S
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2) p-Hexosaminidase &% =3

g AE FE2E 56 719 =T 24 9
3t A F2A] B|WEH| Eo| A €] B-hexosaminidase WEHFS =7
319tk RBL-2H3 MEE 48 well plate] 1.25x 107 cells/
wello] H=% 235 § 37C, 5% CO0l Z7140A 24 A)7H
i FakaiTt.

Tyrode’s buffer (135mM NaCl, 5mM KCI, 1.8mM
CaCl,, 1 mM MgCly, 5.6 mM glucose, 20 mM HEPES, pH
7.4% 2 3] A2 & F DNP-IgE (0.02 1g/ml)E #2] st
4 AZr B9 AT Tyrode’s buffer 2 3] M3 &
7} A Ee] HFEETE 20 pg/ml o] HEF 30 7F AL
DNP-BSA (0.04 g/ml)E 30 £7F 2]2|ste] @aHAI7]L ice
batholl Al 10 #7F Ao 24 vhg-& FHAAFT

B-Hexosaminidase®] W& A& 1517 f18t] Fede
FH3s vortexdt & 96 well plated] 35 50 LS} 2.4
mM  B-hexo substrate (4-methylumbelliferly-N-acetyl-B-D-
glucosaminide in 0.05 M sodium acetate buffer, pH 4.4)
50 105 Pl 37CoA 1 AIZE B3 HESAIH T

0.1M glycine buffer (0.1 M glycine, 1 mM MgCl,,
ImM ZnCl, pH 10.0) 175 4 Z o] w38 FAANZ] &
microplate reader (BIO-TEK, Winooski, VT, USA)E ©]&
3] excitation 360 nm % emission 460 nm 2] Z7A FF

=8 243,

x|

[e]
<]

3) Interleukin-4 secretion ¥-2]

N AE FE5 56 /e FLH 27 4E Frts] 9
3l D BNk oA IL-49] ER]FE 57831t RBL-
2H3 MEZE 48 well plated] 1.25 x 10°cells/wello] ===
B F 37C, 5% CO2l ZZeA 24 A7+ wjdsidint.
o] ¥ Tyrode’s buffer (135mM NaCl, 5mM KCI, 1.8 mM
CaCl,, 1 mM MgCly, 5.6 mM glucose, 20 mM HEPES, pH
742 2 3] AlF g F 0.02 ug/ml DNP-IgEE 2|3l 4
A7 FRF A Z T

Tyrode’s buffer® 2 3] A& ¥ A& F&E9| HETwr)
20 pg/ml ©] =5 30 w2 A2 g F 0.04 4g/mé DNP-BSA
2 30 87 Aglste] 2P A7)AL ice batholl A 10 E7F ¥
Ao 2N WS FAAH.

Rkl TRE AR 3 o]

= [e)
Fede

1,000 x goll 4]

10 7+ 948838 ¥ L4 rat ELISA kitE A&ste
450 m oA FA=E =4
5. MUE AMSFE20| MM U sig=)| &M Hot

1) AuAde] A¥FHE 7t
G oMo 1 2 SAENAR AdE 3 Fo] A EY
RBL-2H3 AIE (1 x 10%cell/mlyS 96 well plateol] &3t

5
T

- 0[] - OIX - OcH
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-Z3% -olse

ANE=AAE F7187] 98l 24 AIEE 2, 10, 50, 250 pg/mb 2
24 A|7F AFE MTT B4 o2 A EZEAS g0l

7} welld] FE % 0.1mgml o] MTT €945 100 44
W 3 AIZE E<E 37C, 5% CO, 27004 vkSAI AT wljek
N7t MTT &5 AAT F, DMSO 200 1 & H7ste] &
AE A4S 5399™ microplate readerE ©]-&31 540 nmof]
AN FEEE
AdrE 3 3 human keratinocyte
HaCaT cell (5x10°cel/ml) 2 Jurkat T cell (5x10°
cell/ml)yS zHz} 48 well plateol]l 533 3% 9 37C,
5% olatsheta: wijg7lolx midsisitt. 2t wellel 10% FBS
9} 1% AA7F 23kEl DMEM HielS B30 nlj st
T AokE Ao §4 dxFo=2E §9i¢l DMSOE
7183} 3k B9t 37C, 5% o]Ataleka w7 |olA Hl%k
st & M2 A ARE MTT B4z IRIsIS]t). 48
well B1-8719] 2+ wellell 0.1% MTT €4 100 ¥ 2L
3 AIZF B3t 37T, 5% oliksleka wlfrloA] WA AT
HgAz MTT €945 AAg $, DMSO 100 4= 7kt

d

o FAE ZAAHEL =9 F microplate readers ©]& 3]
540 nm oA SFE=E SA A

2) AeA}19] p-hexosaminidase W& =4
Aukg 3 & 2259 RBL-2H3 AlZdA 2] ©3sldl] tisk

[aF A7) sl G vle]uAQl B-hexosaminidase
HH S ST

2 RBL-2H3 AlE (1 x 10%cell/md)S 24 well plateoll
EEgh & S =8k 98 0.05 wgml FEC
anti-DNP-IgEE ¢33 MEM IR S ARE-3le] 24 AJ7F 22
stk

Z} A32E-L Tyrode’s buffer (135mM NaCl, 5SmM KCI,
1.8mM CaCl,, 1.0mM MgClL, 5.6mM glucose, 20 mM
HEPES, pH 7.4)°1 BSA 1mgméS H7iste] 2 3 AHgh
z}zte] AU EE FEE (2, 10, 50, 250 zg/ml)E 30
&< WEEAIZITE DNP-BSAS HTF &% 0.1 ggml S A
Stod 2 AIZE FQF REAIZ)AL, De-flollA 10 27 Xt
WS SANZ
M g 5045 96 well plateo] 7|3 substrate
buffer (2 mM p-nitrophenyl-N-acetyl-B-D-glucosaminide, 0.1
M sodium citrate, pH 4.5) 50 (4 & E33F %, 37C Z79)
A 1 A)IZF wRSA1 T} Stop solution (0.1 M Na,COs/NaHCO;,

5
T

(]
<]

£ WA

pH 10.0) 200 14 & F7Fste] ¥he-S FAAIZ] ¥ microplate
readerS |83} 405 nm oM FHEE AN

3) AR HaCaT cell, Jurkat T cellilX]9] 34 =] &3} £
RNA isolation €&l 3|3z E21 HaCaT AlES} Jurkat



THIZE= 6 well plateolld] 71 AE (1 x 10° cell/md)yS Ak

AE FEES At WA & AE A5 {FEE 28
HaCaT A|EFollE AFAIZA4 10ngml TNF-a2} 10 ng/ml
INF-y2 AR&3}] TNF-o mRNA #H]2-S 24813t

Jurkat TAH|:Eo|= A=AZA4 200nM PMAS} 1 uM
A231875 ARS319 log-phasell S sl= M2E Zzhe] A3
of A 12 well, 6 well & 60mm dishol] *F3}
interleukin-2 (IL-2)2] A7 451990

RNAZS F=317] ¢35k chloroforme #7}sled 20-30
vortexd & 4TCollA 15,000 ppme 2 15 B7F A4E
tach d5de Al FEA &30 ¥, isopropanols &S

10 7+ 2ol ZAAZL F 4CA 15,000 pme=

A stk ASds WEal 75% olEs (in
4TColA 13,000 pme 2 5 £7F
W3, pellete DEPC waters
=% RNAE —80Col RAsIiTh

AR E 3 F A5de
o]-gstod =3Act. o]FA 2l
A RNAFE 542 RNaseZb A€ 0.1% DEPC
water2 -23|A] UV spectrophotometer (Tecan, Mannedorf,
Switzerland)Z 260 nm/280 nm o|A FFEE =431}

HaCaT M X2} Jurkat TH|XE= semiquantitative real time
reverse transcription-polymerase chain reaction (RT-PCR) %
Hog AHARESS ©]&3le] mRNAY| tigt PCR 2Hes
et S-S FEE AA RNA (1)t
oligonucleotide dT primer (100 pmol)S  Accupower™ RT
PreMix tubed] &3+ & HkS Ax| £33 20U 2 3l
70CA 5 & FF A A28kt cDNAZH-S 42ColA 1
AlZE FRF REEAIZAL, AL B4 BEASE A1717] QIS
80TCellA 15 & B+ FA =it

PCR #*| (Life Technology Korea, Seoul, Korea)oll 4]
Accupower® PCR PreMix tubeol]l & AALE cDNA 1 g 3}
forward primer2} reverse primer 27} 1 pmolS ARE3}o]
(total volume 20 /£0) T3 WS35 T}.

S-S 2HE 27] 94CoM 5 B ok dXE sy
cDNAE WA R & oh53} ZFe] A13skith. Human®]
primer TNF-a+= 5-GGC AGG TCT ACT TTG GAG
TCA TTG C-3’ (sense), 5-ACA TTC GAG GCT CCA
GTG AAT TCG G-3’ (antisense), IL-2 (s 5-CCG GAG
AGG AGA CTT CAC AG-3’ as 5-GGA AAT TGG
GGT AGGAAGGA-3’) ZL#]3Z GAPDH¢ 23d& 5°-CGG
AG TCA ACG GAT TTG GTC GTA T-3' (sense)e} 5-
AGCTTCTCCATGGTGGT GAAGAC-3’ (antisense)S ©]-&
stod 13T S35 PCR products= 1%2] agarose gel
oA H719F3te] band®] HHS Image) 1.44dE AR5
bandE 4 Fs}aiict.

sl =7|
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2y W}

AAZF AT (real-time PCR) total RNAE #2| 3l
cDNAE T3 ¥, DyNAmo SYBR Green gqPCR kit2}
DNA Engine Opticong ©]-&3t PCR S-S FsISith
cDNA & 9 7}7te] 5o]ZQl primers 2x PCR master
mix°]| 7}ste] PCR 2710 B30 w35 a3t

Human primer= TNF-a (s 5-CCT ACC AGA CCA
AGG TCA AC-3" as 5-AGG GGG TAA TAA AGG
GAT TG-3’), IL-2 (s 5°-CCG GAG AGG AGA CTIT
CAC AG-3’ as 5-GGA AAT TGG GGT AGGAAGGA-
3’), GAPDH sense 5-AAT GCA TCC TGC ACC ACC
AA-3’ antisense 5’-GTA GCC ATA TTC ATT GTC ATA-
32 AlZsisitt. GAPDHE A#siet $, xg)te] 34 U=
fA7Fe] mRNA 58 dx3) Hlwste] 34 3 5

7 AEE el 542 o8] AEst.

o 1=

fold change=2"-~¢T

AACT= (CT,Targel' CT,GAPDH) time x~ (CT,Target' CT,GAPDH) time 0
time x: Y2Je] A7k

time 0: GAPDHZ A&t gho] tz<tol] thgh a4
FA2F L o] T (CON)O] 1 Hi7| =& A7k

p
pu

(<3}
oS

6. SAA]

BE A3 A3 Hd + ITUAL (means + SD)E UERY]
2™ (n=3), Microsoft excel®] Student’s rtestoll 2J3]
o3-S ARSI

24
=

o}
A2 FE2 56 39 K| g1t ~3e2ld
1) RBL-2H3 M XA & FZ2E 56 59 AX FAE
durx oz Mx 54 F7HE 98 FIdEHAA= MTT
assay= B 84 71EQ1 MTT tetrazoliumo] 2oll=
Az Yo rEZEg]ole}l uhgsle] ] formazans B
Jshe YElE o]4g Aoz RBL-2H3 Alzo) digh 56 &
o] A& FEE 54 71et7] flsto] MTT assays
Fasi9om 1 Ad= Table 2 o] VERAAL

AYH 56 F2 A& FZES DMSOE A3 iz v
WSS ul AlEWS 25 [, Fallopia multiflora (Thunb.)
Haraldson, root]’} 1353+ 16.7%% 7F3 =2 $X2 YR
3 AERE 28 (HolZAE, Geranium krameri Franch. & Sav.,
stem)©] 101.4+83%2] 714 W& AlX52418-S Yepfiict. o}
A, AFE 56 T HE FEES FAFEE 20 gl )
A B AR 548 JERA o Zo® ERIEIT

1.

=
A=E
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Table 2. Screening of Korean herbs on RBL-2H3 cell viability and
the effects on B-hexosaminidase release and IL-4
secretion in RBL-2H3 cells sensitized with DNP-IgE and

up

- ol - okl

(ot - HE= - 0ls2

Table 2. continued.

Inhibition (%)

DNP-BSA.
Sample Cell viability 0 Inhibition (%)"
No. B-Hexosaminidase IL-4
DMSO?  109.9+3.5

1 111.6+8.0%% 22.1£0.3%** 3.2+3.2
2 121.5+£10.8%* - =¥

3 125.6£11.4%** - -

4 125.2+10.7*** - -

5 122.5%7.1%** 11.2x7.7 0.0+1.6
6 119.4£9.4** -

7 112.7£8.1* - -

8 123.0£10.7** - 1.1+1.8
9 127.5£8.6%** 14.9+3.6*

10 126.3+£10.0%** 7.3%5.1 -

11 127.5£10.1*** 4.4+11.5 -

12 121.7£8.3*** 1.8%£10.8 -

13 114.3£8.5** 8.0x5.4 0.0x1.6
14 121.5£9.1*** 29+1.8

15 126.7£9.4*** - -

16 126.0£8.9*** - -

17 128.2+£9.2%** -

18 116.4£7.3** - 7%+3.6
19 110.5£6.8** - -

20 121.1£8.9%** - 2.1%4.2
21 124.7 £7.6*** - 1.1£3.3
22 124.7 £6.7*** -

23 123.7£5.4%** - 1.1£4.0
24 118.8+7.8*** - 2.6+4.0
25 135.3£16.7** - 5.8+0.9*
26 109.0+10.2 7.0x9.4 2.1+3.2
27 106.3£7.9 - -

28 101.4+8.3 - -

29 114.2+10.3* 45+7.6 0.5+4.7
30 133.5£13.4%** - 2.1+5.7
31 118.3£10.4** - 5.8%+5.5
32 105.9£8.7 - 6.3+4.0
33 114.2+10.5* - 0.0+4.8
34 114.4x7.8%* - 25.5+2.8%
35 113.9+£7.6** - 25.5+5.2%
36 107.3%£6.9 - 22.4+3.8*%
37 112.6x£6.8** 4.7+3.5 24.4+6.3*
38 112.6x£7.2%* 23.1+£3.4%
39 111.8%=6.0** - 24.6+7.3*%
40 106.8+7.1 - 17.6x4.0
41 113.2£5.9** 27.3+£5.6* 15.1+0.7
42 116.1£7.8** 12.9+4.8 15.0+£8.3
43 128.5£9.4*** - 24.0%£5.0*
44 112.0£7.0** 16.8+5.6 15.6+4.0%*

Saﬂ"p'e Cell viability (%)" —

0. B-Hexosaminidase IL-4
45 114.8x=7.0** 13.5%0.8 44+93
46 121.0£5.6*** 9.9+4.2 6.3%+9.0
47 121.5+9.0%** 9.7+£20.4 0.9+11.6
48 120.2£7.9*** - 6.1x7.3
49 127.1£10.3*** - 6.1+5.9
50 108.7+6.6* - -
51 117.1£7.9%* 3.3+7.1 11121
52 117.6+8.9%* 2.8+6.7
53 116.3£7.7** - 3.1x2.7

54 112.6£7.5%* - -
55 111.2+6.3** - -
56 114.3+8.0** - -

YFinal concentration of sample for the evaluation for B-
hexosaminidase and IL-4 release and cell proliferation was 20 ug/me,
respectively. Inhibiton rate (%) was calculated with equation as
[(Absorbance of negative control -Absorbance of sample)/Absorbance
of negative control] x 100, ?DMSO was used as control which was
not treated with DNP-IgE, DNP-BSA and plant extract, ¥Symbol
indicates significance of the data; *p < 0.05 versus control, **p <
0.01 versus control, ***p < 0.001 versus control, ¥Shows negative
value as inhibition rate.

2) RBL2H3A| XM F2E 56 T B-hexosaminidase
WEd vAe IF

A A3, 56 T Hw FE= T ATEE 20 g/ml o)
A 10% ool Asiaas YeRd AREE AEHE 41 (&
S22 5=4, Polygonatum sibiricum F. Delaroche, root)
o] 273+5.6%, AEWHE 1 (FA71, Acer triflorum Kom.,
aerial part)©] 22.1+0.3%, AIEW T 44 [ 3,
glutinosa (Gaertn.) Libosch. ex Steud., root]’} 16.8+5.6%, Al
EWE 9 (%, Artemisia princeps Pamp., toot)7} 14.9+3.6%,
AZEWHST 45 (BEA}, Rubus coreanus Miq., aerial part)”}
135+08%, NEMI 42 [V, Pyrus pyrifolia var. culta
(Makino) Nakai, leaf]7} 12.9+4.8%, 2 Al8H% 5 [AlIKY
=, Angelica decursiva (Miq.) Franch. & Sav.]: 11.2+7.7%
o] £o 7 g A adE HERNUTE (Table 2).

g, el 27] wkolM EEA (trigger)’t EJL H]uwp
o @oie oiAlehs BAE Al Y e=] W
T e ARt Pel27) Al ALgol
Z AlsHc)

Rehmannia

Fedt Ao

i

3) RBL-2H3X XA $&8 56 F°] IL4 Euld] A&
I
E FEE 56 Fo td IL4 28l e Asad=s
FHF T 20 pgmlQ) Z70A RBL-2H3 cellelA] 241519

JZ
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Fig. 1. Effects of the extracts from Polygonatum sibiricum F. Delaroche (root), Pyrus
pytifolia var. culta (Makino) Nakai (leaf), and Rehmannia glutinosa (Gaertn.)
Libosch. ex Steud (root) on cell viability. PC (R406) was used as positive control.
NC means negative control. Symbol indicates significance of the data; *p < 0.05
versus control, **p < 0.01 versus control, ***p < 0.001 versus control.
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Fig. 2. Effects of the extracts from Polygonatum sibiricum F. Delaroche (root), Pyrus
pytifolia var. culta (Makino) Nakai (leaf), and Rehmannia glutinosa (Gaertn.)
Libosch. ex Steud (root) on B-hexosaminidase release in RBL-2H3 cells. PC
(R406) was used as positive control. NC means negative control. Symbol indicates
significance of the data; *p < 0.05 versus control, **p < 0.01 versus control,

***p < 0.001 versus control.

o 1 A= Table 20 YeRA wle} 7o

A ALEE A= FEE F 35 709 AlE7F 255+2.8%
ol 0.0+4.8%7FA12] IL-4 #1jof gk Asaas YRl
o, 10% ool Aalaas vepd Zlees AEHS 34
QA Panax ginseng C. A. Meyer, leaf)7} 25.5+2.8%, Al
FW3F 35 Q4 P ginseng, seed)’} 25.5+52%, A|ZHE
39 (AW, Peucedanum japonicum Thunberg, root)©]
246+ 73%, NSNS 37 (&S, Perilla frutescens var.
acuta Kudo, whole plant)°] 24.4+6.3%, Al2¥% 43 (8

5, P pyrifolia var. culta, branch)®] 24.0£5.0%, A5¥H%
38 (}JH]—TE

29F, Peucedanum japonicum Thunberg, aerial part)©]
23.1+£34%, AEW3E 36 (UA, P ginseng, root)°]
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22.4+3.8%, A1EHT 40 (U8}, Pinellia ternata Breit, root)
o] 17.6+4.0%, 44 (R¥, R glutinosa, root)°] 15.6+4.0%,
AEHE 41 28 sZdl, P sibiricum F. Delaroche,
root)°] 15.1£0.7% 28|32 AEWHE 42 @I, P pyrifolia
var. culta, leaf)7} 15.0£83%%] OS2 11 7] A&7} H]
WA gk Aoz SRIEI

SHH, o]HA HFTEE 20 g/ml X 2=FPH 56 719
NE FE2E $olA B-hexosaminidase WE A a3 2 IL-4
Ao gk A E NN BF 10% ode® e A
AEWE 41 GFF223TZd, P sibiricum, root), A|EHE
42 (W5, P pyrifolia var. culta, leaf) 2 AZHE 44 (X
8, R glutinosa, root)2] 3 7l Al57} &Rl SiT)




He—= =1 VIS =AX=
weh, 2Tl ARoR e Peel2r) 2L AR
Aoz HEe o)F 3 Fol A=) vl Ay wE
HAZE Bise] S ASelel B,
2 I\"UI-_._I /\I% 7<7<O -—l '-E'III §._-T'—I’ —'il/il'

1) RBL-2H3A| EoA 9] M|EZF2]8, p-hexosaminidase =

IL-4 W& Aaz
AdE 3 Fo] AEFEE thale] RBL-2H3 Al EFo A
2, 10, 50, 250 pg/mb oANX 2] AEFA &S HvE A=
1ol JehiATh 3 7KK A EFEE

Fig. FoM ANEHS
41 E=Z2y5Zd, P sibiricum, root) < 113.6+2.7%-
120
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- m
E
S 60
s .
g 40 *
=
* L
o
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40 Non:mal NC PC 2 10 50
P. sibiricum (ug/mé)
120
100 (B)
20
= e
2 w .
. *
= =
(1]
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100 ©
w0 -
E 60
2
:; 40 EEE
ol i n
0 Ex
20 . + + + -
.40 Normal | NC PC 2 10 50
-60
R. Glutinosa (ug/mé)
Fig. 3. Effects of the extracts from Polygonatum

sibiricum F. Delaroche (root, A), Pyrus pytifolia
var. culta (Makino) Nakai (leaf, B), and
Rehmannia glutinosa (Gaertn.) Libosch. ex
Steud (root, C) on IL-4 production in RBL-2H3
cells. PC (R406) was used as positive control. NC
means negative control. Symbol indicates
significance of the data; *p < 0.05 versus control,
**p < 0.01 versus control **¥*p < 0.001 versus
control.

- Ol

50

-ORHR - Olci - ZE= - Ols=2
155.9+18.2%°] AEFHE&2 sroEH o= Yehl3laL, Al
B3 44 (RB, R glutinosa, root) = 2-50 pg/ml A=

1110i32%-1324i143%4 FAE Y sE-olEHos

Z7FFR ot 250 ug/mlol e 72.0 £ 10.4%2 529 747}
SR =
WS B-hexosaminidase WEol tfst AEoX= Fig. 290

UERA vlel o] 3 71A] AR FollX AlEHE 44 (A9, R
glutinosa, root) 7} 2, 10, 50, 250 pg/ml oA z}z} 2884+
18.0, 273.0+27.7, 259.4+16.0 2 215.0+29.6%2] =
wol zbzt 42%, 9.3%, 13.8% 2 28.6%2] A&&-2 LR
, AsE-o]EH o)Al FolsiA ES Asliske A
AATE.

OIE@ FAE FANZEZDE AFEFE R406 (1 pM)©]
2547£31.9%2] B-hexosaminidase TS Ko 15.4%2] A
Aads Bl Ag Akt of, v g a3lS VR

}~)\»—‘
of 2=

= Az},
Ak 3 % AEFEEC U9 IL4 UE Aslads 24
Sk A3}, ]E‘ﬂi 41 FEHa=s=8, P sibiricum, root)

= 20, 10, 50 pg/ml o] FE2 AHAS w 754, 22.1 ‘;-;
80pgml & IL4E FH|sIom, AEHE 4 (A,
glutinosa, rooty= 30.3, 22.6 2 149 pg/ml o] IL-4E HH]G}
AL 01T & o] TR oEH 0T [4Y ZHAEHE B
ol AL & F ATH O}'X]U]” ABHS 42 (HHL]——,—,
pyrifolia var. culta, leafy= A2lexol] M2 IL4 ZFAGH7}

ko3
- =

SRI=A] FSet (Fig. 3).
2) HaCaT MIZZOIM MIEZ BAIE U TNF-o 28] Aoll &2}
AFA, NEHS 41 (S22 e=Zd, P sibiricum,

root), AlEHTE 42 MUY, P pyrifolia var. culta, leaf) 2 A]
293 44 (A3}, R glutinosa, rooty= 2 - 250 pg/mlb Q] -0l A
Z}7} 91.8+2.4%-100.7+3.6%, 96.9+0.6%-1023+24% =
959i28%oﬂ/\1 1026 +24%°] A& YEpNCH o=
FEEY A FE THOE MEFAEo] Aot

3 7 AR B HRA 540 9 s AlEHUT
(Fig. 4).

ek, AE 3 2 AE7F BRZEAE (HaCaT)ol A
TNF-o ¥ INF4Z 253 & TNF-02] mRNA 2dY=E
RT-PCRZ #4138 A3, AlERS 41 FS2rEs=d,
sibiricum, root)2] relative fold change”} 77} 184+ 1.4,
194+14, 17621 2 96+ 1284 22+ 103, 52, 14.1
2 53.0%2] As|azE Vel

AEHE 42 I, P pyrifolia var. culta, leafy= 19.6
+£12, 181+ 16, 13.7+03 2 55+262 relative fold
change2 UERN 242} 10.2, 17.0, 37.3 2 74.7%2] A&7}
5 e, AEHE 4 (A,

7_}

=

=
<)

R glutinosa, root)=
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Fig. 4. Effects of the extracts from Polygonatum sibiricum F. Delaroche (root), Pyrus
pytifolia var. culta (Makino) Nakai (leaf), and Rehmannia glutinosa (Gaertn.)
Libosch. ex Steud (root) on cell proliferation of HaCaT cells sensitized with TNF-
a and INF-g. Symbol indicates significance of the data; *p < 0.05 versus control,
**p < 0.01 versus control, ***p < 0.001 versus control.
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Fig. 5. Effects of the extracts from Polygonatum sibiricum F. Delaroche (root, A), Pyrus
p)/tifolia var. culta (Makino) Nakai (leaf, B), and Rehmannia glutinosa (Gaertn.)
Libosch. ex Steud (root, C) on mRNA expression of TNF-o. (b) of HaCaT cells
sensitized with TNF-a and INF-g. Symbol indicates significance of the data; *p <
0.05 versus control, **p < 0.01 versus control, ***p < 0.001 versus control.

19.6+2.1, 184+14, 223+29 2 87+1.59 & el
Z¥z} 11.5, 17.0, 0.6 2 60.6%2] s} &= VeRH AT
olgfgt A Folx &3], AlEHE 42 IV, P pyrifolia
var. culta, leaf)e TE-EH 07 FoA Hishe A
Uelliglen o]= 2, 10, 50, 250 xg/ml oA Z+zF 102, 17.0,

51

373 9 74.7%2] ZAAEaE JeEPATE (Fig. 5).
wl2hA], HaCaTollA MEZ20] i3k a3+9} TNF-o mRNA
I =g #4295 s 3 7R A AlE FellA

= AEHE 492 OIS, P pyrifolia var. culta, leaf)’t 717
FHHoR FAdeAd v AT ZoE ALRFHUT
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Fig. 6. Effects of the extracts from Polygonatum sibiricum F. Delaroche (root), Pyrus
pytifolia var. culta (Makino) Nakai (leaf), and Rehmannia glutinosa (Gaertn.)
Libosch. ex Steud (root) on cell viability of Jurcat T cells sensitized with PMA and
A23187. Symbol indicates significance of the data; *p < 0.05 versus control, **p <
0.01 versus control, ***p < 0.001 versus control.
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Fig. 7. Effects of the extracts from Polygonatum sibiricum F. Delaroche (root, A), Pyrus
pytifolia var. culta (Makino) Nakai (leaf, B), and Rehmannia glutinosa (Gaertn.)
Libosch. ex Steud (root, C) on mRNA expression of IL-2 (b) of Jurcat T cells
sensitized with PMA and A23187. Symbol indicates significance of the data; *p <
0.05 versus control, **p < 0.01 versus control, ***p < 0.001 versus control.

3) Jurkat T cellolX9] IL-2 ¥¥] A& &7 o15l7] $lal IL-2 WA =S 2959t
B ApMe AdE 3 F AE7F AR THZ A2 2 A3, 2-250 pgml o] XHEsEeA 3 7] AR BE

Jurkat T cellel dia]l Yelle AlEZ2180) i3k J3ke st 97.7+1.9-105.0+4.0%2] B3 =& 4x2 Jel Jurkat

52



|'O||

E

SI=INENEY

1o I_‘I

o] F&

i

T cellol] thek A|Z2= Aoz AREATE (Fig. 6).

Jurkat TH|ZoA 9] &dLHA] a3E RIS 3l 3 714
ANE FEES ZH7F A2s $ 200nM PMASH 1 uM A23187
2 A=slo] W3lEE IL2mRNA 2 =2 =459t

I Az, NEWS 41 @GFFAes =, P sibiricum, root)
9] relative fold change= 7,287.8+616.8, 5,644.7+740.8,
5216+2458 2 2501.8+ 1210824 —12.8, 126, 193
61.3%°] ANaHE UERHATE AlEHE 42 (Y, P
pyrifolia var. culta, leaf)®] 73-$+= 7,015.0+879.0, 5281.7+
1,055.1, 3,081.0+70.1 2 590.9+13.7.82] 7S Ko 74zt
-8.6, 182, 523 & 90.9%2] Asja== Wt}

ek A|EHT 44 A, R glutinosa, rooty= 6,290.8 +
251.6, 4266.5+1,934.3, 6421.0+£1230.7 % 1323+188.6
o2 yeht 747t 26, 340, 0.6 2 98.0%2] AHLS B
ot ol#s AFHE HAuE © AEHE 42 (U, P
pyrifolia var. culta, lea= HElFxZol vl st IL-2
mRNA I&o] 7Hast o2 FRI=r).

o]} ZFo] Jurkat THIEIA] A EF241E B IL-2 mRNA
e 7 39E FHEte] & W AlEHE 42 (i, P
pyrifolia var. culta, leaf)’} 7F¢ S8 02 Jurkat TA3EO
Ae] HEIS-S gslshe a3 Yeld Zoz ALEFHIT

(Fig. 7).
LA §
B g mA e 594 BAuo}l 4ES RBL-2H3 Al
FFA FUYE7] BAHE TR E A EALE 2E] 9

L

IgE7} #E F4 gel27] vksolA
Folil B4 A|EFRIS AL B TR
HAZ2E7)5S 2Ese o, vivkxe 2%
%l olal] Al2tE =
3}

“

dlnt 9]
e
12 B
N
2,
td
—
=2

wEso] 4%e
(Wedmeyer et al., 2000; Brown et al., 2007).
HWHA| 27} delsh=s 8AQ1 FeeRle =2
immunoglobulin E (IgE) A9} Agsta Egddae] Al
A IgE WO Alo|E7IRIZ e vhekst A uj7iA)
A HER ¥R s 34 gEE7143 o] dde
ARl Aoz AZFE I I} (Williams and Galli, 2000).
g2l v = WA £} Sl et L)
| S04 IgE A% X189 IgE F8A (FeeRDS] L
2pA%ke] A=, MEW inositol (1,4,5)-triphosphate (IPs)
9} Ca®™ levels £7I2 ©]oJA|E Syk tyrosine kinase2}
phospholipase Cy (PLCy)®] A}=o] o] FoA| 3, g3} vj

i

kv

Jo

SRR

T

il

sl =7|

53

2y W}

NEZL] FHI7F dojubar, HIvE 3§ o] 7 AR A1
MNEAZTZAN HEZL] Ca®*' levels 2717} #EHT} (Nishida
et al., 2005; Cheng et al., 2013).

TNF-ox= 2743t HvhA| o] d2j=] wh-gof o5 W=
= AlETRI Fo] shuEA HE e S FaA deA
o] A= e = Aok (Kim e al, 2011).

gt BRbA| oA =¥ S]2EMR], TNF-0, interleukin
(IL-1B, IL-6) 22 AT AlC|EFRIS FHlE714 7%
I HFS fdste] FEAgke] whgox A S S1A
Hug Abge] FR7FAA| 2] HaCaT celldl] thal] A 3
T NEZF Yells Alxsd f57E dRlsk] fg A48
FY3SIAT (Zeng et al., 2016).

HA, Tkt 715S Fl f5HAd 7]odke T cell T
] Thl, Th2, Tregs, Th17 53} 7+ effector subtypel =
E3}EE cluster of differentiation (CD)" T HEF& g=Ht
& AHY 9 ANNkE ok Zlodste ], IL-2 wEe
T-cell antigen receptor (TCR)®] CD3 receptors 7* 21
e Alse} o] sk s 2o o) o]Fojint

AGE IL-22 YA T cell 2412 X151 p2lras H29]
EA3lol| olojR|= olE] HZE 53| IL-2 gene promoters
g43}r]7]2L TCR 213+= nuclear factor kappa-light chain-
enhancer of activated B cells (NF-kB)9} nuclear factor of
activated T-cells (NFAT)2| djo 2 HQ| 5& &3] IL-29] &
e 2H% (Xu et al, 2016).

Aol Ao ukel o] 56 7He] 4
ste] 22gslE RBL-2H3 celll A IL-4
hexosaminidase & A3l 2 AXZA &S

o=
el A=

=

A
FEE NEHNE 4 322y
sibiricum, root), A EHE 42 (MU, P pyrifolia var. culta,
leaf) ¥ AT 44 (R3}, R glutinosa, root)]S A5k
2, 3 & AEE RBL2H3 A%, HaCaT A% %
Jurkat TAH|ZOA o8] =2 A2k &, dH27] #d AR
(B-hexosaminidase %, IL-4 ¥4Y], TNF-o mRNA =&,
IL-2 mRNA &) 2 M EZF20 v)R= JaFS 435130
I A, RBL-2H3 Al XM e A|EHE 4 (R &
glutinosa, root)2] A FL-oEHoz A4S A= A
& UL HaCaT AIZ 2 Jurkat T A EoMe B+
WS 42 OIS, P pyrifolia var. culta, leaf)’} 7V &3}
Zo g ke a5 st ZoE RIFAUTH
oA AMETFol| mEt At AEFEFES gt tE
2 Z+ Algrt adE W3Ske target M2 oo wE
02 AFEE vl F9 Hot g A7t zleE 27
AL AFEE ST

ol &
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e
=

Al
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