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ABSTRACT

Purpose: Platycodon grandiflorum (a domestic diploid variety, DV—PG) has been used as a food and component of various
traditional oriental medicines, Although DV-PG is known to have an anti—allergic effect, little is known about the beneficial
health effects of the tetraploid ‘Etteum’ variety in the Platycodon grandiflorum (TV—PG), which is a recently developed variety,
In this study, we investigated the effect of TV—PG on the rat basophilic leukemia mast cell (RBL—2H3)—mediated allergic
response, Methods: To examine the effects of TV—PG on the allergic response, RBL—2H3 cells were sensitized with
dinitropheny (DNP)—immunoglobin E, treated with various concentrations of TV—PG, and challenged with DNP—human serum
albumin, We estimated cell granulation by measuring the release of [3—hexosaminidase and production of inflammatory
mediators by ELISA. Results: TV-PG had no effect on the proliferation or cytotoxicity of RBL—2H3 cells within the
concentration range of 0 to 200 ug/mL. TV-PG inhibited degranulation of RBL—2H3 cells by antigen stimulation in a
dose—dependent manner, TV-PG also suppressed the production of inflammatory cytokines and mediators such as
interleukin—4, tumor necrosis factor—a, prostagladin E2, and leukotriene B4 in RBL—2H3 cells by antigen stimulation,
Conclusion: These results indicate that TV-PG exhibits anti—allergic activity via inhibition of degranulation as well as
suppression of inflammatory mediators and cytokine release, These findings suggest that TV—-PG may have potential as a
preventive and therapeutic agent for the treatment of various allergic diseases.
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RBL-2H3 A]3Z (rat basophilic leukemia mast cells)2 3t
A EF23 (Seoul, Korea)ollA +Jsto] ARE-SFRATE
RBL-2H3 Af|3Z+= Dulbecco Modified Eagle Medium (DMEM,
Welgene, Gyeongsan, Korea)ol] 10% fetal bovine serum
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Fig. 1. Effect of TV-PG on the cell viability in RBL-2H3 cells. RBL-2H3
cells were plated at a density of 50,000 cells/well in 24-well plates
with DMEM supplemented with 10% FBS. Twenty-four hours after
plating, the cells were then incubated for 6 or 24 h in medium
containing 0, 50, 100 or 200 pg/mL TV-PG or 200 g/mL DV-PG. Cell
numbers were estimated by the MIT assay. Each bar represents
the mean = SEM (n = 6). Means af a time without a common
letter differ, p <0.05. "p <0.05, " p < 0.01, ™" p < 0.001 significantly
different from that of 200 ug/mL TV-PG freated group. TV-PG = the
aqueous extract of a fetraploid ‘Etteum’ variety in Plafycodon
grandiflorum, DV-PG = the aqueous extract of a domestic diploid
variety in Plafycodon grandiflorum.
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Fig. 2. Effect of TV-PG on degranulation of B-hexosaminidase
release from RBL-2H3 cells. RBL-2H3 cells were plated at a density
of 2.5 x 10° cells/well in 24-well plates with DMEM supplemented
with 10% FBS. Twenty-four hours after plating, the cells were incubated
in a growth medium containing 50 ng/mL DNP-IQE (antibody) for 2
hours. After washed with siraganian buffer, incubated in siraganian
buffer containing 5.6 mMM CaCl, and 0.1% BSA for 10 min, and
then treated with 0, 50, 100 or 200 pug/mL TV-PG or 200 pg/mL
DV-PG for 30 min. To activate the cells and evoke an allergic
reaction, the cells were stimulated for 2 h with 10 pg/mL DNP-HSA.
B-hexosaminidase secretion info the supernatant was measured
and the inhibition of B-hexosaminidase (%) were estimated. Each
bar represents the mean = SEM (n = 6). Means without a common
letter differ, p <0.05. "p <0.05, " p < 0.01, " p < 0.001 significantly
different from that of 200 pg/mL TV-PG treated group. TV-PG = the
aqueous extract of a fetraploid ‘Etteum’ variety in Platycodon
grandiflorum, DV-PG = the aqueous extract of a domestic diploid
variety in Plafycodon grandiflorum.
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Fig. 3. Effects of TV-PG on the production of IL-4 (A) and TNF-a (B)
in RBL-2H3 cells. The cells were sensitized with anti-DNP-IgE (50
ng/ml), stimulated by DNP-HSA (10 pg/ml) and treated various
concentrations of TV-PG as described in Fig 2. Conditioned media
were collected after 6 h. The concentrations of IL-6 and TNF-a in
the conditioned media were measured using the relevant ELISA
kits. Each bar represents mean + SEM (n = 4). Means without a
common lefter differ, p < 0.05. "p < 0.05, " p <0.01, ”" p <0.001
significantly different from that of 200 pg/mL TV-PG treated group.
TV-PG =the aqueous extract of a fetfraploid ‘Etteum’ variety in
Platycodon grandifiorumn, DV-PG = the aqueous extract of a domestic
diploid variety in Platycodon grandiflorum.



212/ S EEFA ST FEHET] A

oA FEES AT @2 tizatol Bls 30%
7r439lch (Fig. 3B).

200 pg/mL A F=etA| =52 A2] A] DNP-HSA°|
)3} A o] A HHlE L4} TNFo &S e o]
o yx|=EE Ao v]d| IL-42F TNF-a AA] &1
277} 22k p<0.01, p<0.001 S04 frolm o v
Uhebiet (Fig. 3).

OELXIIXIFEE0| PGE-2t LTB, £H|0] O|X|= He
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SEEHAFEES AFsto] SR EEREEE] dF
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Fig. 4. Effects of TV-PG on the production of PGE; (A) and LTB4 (B)
in RBL-2H3 cells. The cells were sensitized with anti-DNP IgE (50
ng/ml), stimulated by DNP-HSA (10 pg/ml) and treated various
concentrations of TV-PG as described in Fig 2. Conditioned media
were collected affer 6 h. The concentrations of PGE, and LTB4 in
the conditioned media were measured using the relevant ELISA
kits. Each bar represents mean + SEM (n = 4). Means without a
common letter differ, p < 0.05. "p <0.05, " p <0.01, " p < 0.001
significantly different from that of 200 pg/mL TV-PG treated group.
TV-PG =the aqueous extract of a fetraploid ‘Etteum’ variety in
Platycodon grandiflorum, DV-PG =the aqueous extract of a
domestic diploid variety in Platycodon grandiflorum.
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A=8HA] 942 RBL-2H3 Al|3zof|x] A4 EH]E LTBs &
28.17 £3.32 ng/Lo|) 21}, DNP-HSAZ A|ZE A=H-S
o LTB; & A3 Z7}51o] 45.64 +£3.79 ng/LS ek
Yoltk. 2718 LTB, oFe 0 Ereix|admo] 22 Hwrl
S7HrE FoHom asiglon, 200 pg/ml FEE
21519 ) LTB, %L 64.9% 225151k (Fig 4B). bl
200 pg/mL FE0] A retx| =5 2)2]A| DNP-HSA
AN 218 F8 OB 0 o] SFATE

= Az)o] olst gkat BEAH Ho|7h GO, LTBy=
S EEIAFEE Ao Hd| AHFEAFE=E A
Aloll 25 (p<0.01) =3ttt (Fig. 4).

M1

NI

oAl oheret of R
725 Ye= 44+ ARLAAI A platycodin A, C, D
¢} polygalacin D 59| J&°] %fﬁle qlth. Kang 5°&
w=epA| o] tiiA ARl Al Fhgo] dRt=etA| ot
Hlusko] oFL=epx|7t oF 2uff o4 @'wgrf—f}
=R 7} °1H}1:,_E'er]oﬂ H]3H = *§ﬂ%"

B EEd obg AlEE of

o271 d% AN avE Busigich 2y 22 A
o] AELE oZwax|o A 27| Ao U]Z].‘;
o] o3t ATE vl gtk B 3l o= walkz|:

o] & 27] Bk a3t oIS st a]um]i,] 3t
o} oA 9 g 27] avte] dhs) zAHAE WA
Er gl EEE (50, 100 F 200 pg/mL) A 2jo] w2
RBL-2H3 B|THA|ZO] HZEAS ZARE Ay} oExe)
A Z2EZEL BE =Toi AEZEAo] Tate A oottt
(Fig. 1). o= SFEeAFEes 5 s 2% 71
L./H /U—I- /K;(Hi /\]_Q_U]_ EaSe) e Xe) ]_1 q

A== L

i oRﬂ.I

lO ox,

HITHA 2= A2 ol BHe 28l Qe AlZ= —T—E
i, 257], P e sl SAsHd
Hh-g-of ¢rojgit}. 53] IgE-FeeRI 1t
sfe} AL}t ASA ARl E7IRISS EHlshEA dE=
719 270k 272 Ao Ao =)

A&7l Fagh 98g s AlEoloh ™ uuhE
of 3 Yol SRATE 1] Hof ofs] AlgE] A
Hojoliz BT AT e ol AEA A BlEs 2
Zlo] Qlty. 1 & 3|AEM (histamine), TZ2EH 27t
(proteoglycan), Al ZZH|o}A| (serine proteases) 5= &
gl =27] 9kg o]dof A E o] EAstal o, L=




Journal of Nutrition and Health (J Nutr Health) 2018; 51(3): 208 ~214 /213

AL won 33t iR Ee] N felEdh’ B
-hexosaminidase> H|TFA|Z O] S| AEM] O] VOE] 72 ot
o ZAjste el 27] Wk eja) AE Yo R Bujwn
2 g9 AAREEdAR o8 J/}-zz H] kA 329
S BT 0ol Hakg ol
3] =43t B-hexosaminidase?] HH|FHS O ETlx|F
ZE9| A7} Z713tol] ule} B-hexosaminidase2] £
vl Gola o7 ojnlsigom, 53] 200 ugmLe] oA
w2 EET RS O CEEUX2ERe
el oA E7) o 108 7] UeRith (Fig 2). o] 2e
omEaxREEo] 27 YH2y] WL WS wiH
o Aofd 4 e A

HFAEL FeeRI®) A4S F8) kgl Aols7tel
(IL-4 IL-5, IL-13, TNF-0) 5-& &AL Hu|51A| =g o]=
A4 AZEXA} (pro-inflammatory signal molecule)2]
Z2AANA dEEr] GFuee doit? oF
GAstE TAEZS Th2 g JZ L2290 Bshqr 9
Shel BA|2Zof|A IgEQ] WS S AlolE7}
AA 27|12t A] IL-49] F=7F S7FE o]
15t} RBL-2H3A]| 39| 4] DNP-HSA A=
AA 8] S7HE L4 ER|FS SEF=dA | F=EE9
ofs) ojHom gasigl, ol FUBEY AAFE
A2 e} WL AL 1 £ AR ey
(Fig. 3A).

A=A 01Ae] TNF-a+= UH 27| ¥k2o] A& =
H|TRA| 2ol A Dt & A s|AEk] 9l e 95 7
A=Y A FEEA M, 5% TNF-o= ofeb|=
AP AREE, TL-2, IL-6, IL-85-9] of2] Afo]E71Ql 5l ¢
SHAAES] AEde e, S7HIA FEEY] 4= ¢
< AL E3), ofely] EAke] A AR
PGE,, Leukotriene (LT)Cs, LTDs, LTE498] Z71= 7= U
AzAze] Wes7l, Holpn] S7), B wapAel 57
4 2E8 9ok RBL-2H3 Aﬂioﬂ Al e TNF-
o 988 DNP-HSA A}=of Z715F1al, 200 pg/mLo] o %=
e FEES Ade TNF-o@B[@s izl Hs|
30% ZFAAIFTE (Fig. 3B). E§F RBL-2H3 Af|3Zo]| 4] DNP-
HSA Aol o8 F7ist A34 wiZiIAQl PGE$}
LTB, BH]% oEwel 22 Aeld| o8] @8] ga
SFATH (Fig. 4A).
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