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Effects of TAM (Taraxacum mongolicum) on Th2 Cytokine Production in
MC/ Mast Cells
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1. Objective
The purpose of this study is to investigate the effects of TAM (Taraxacum mongolicun) on Th2 cytokine production in
MC/9 mast cells.

2. Methods

The effects of TAM was analyzed by ELISA and Real-time PCR in MC/9 mast cells. Levels of IL-5, IL-13 were measured
using enzyme-linked immunosorbent assays(ELISA). mRNA levels of IL-4, IL-5, IL-6, IL-13 were analyzed with Real-time
PCR.

3. Results

1) TAM inhibited the IL-4 production significantly in comparison to Pl-control group at concentration of 50ug/ml, 100ug/ nl,
200ug/ ml.

2) TAM inhibited the IL-13 production significantly in comparison to PI-control group at concentration of 50ug/ml, 100ug/ nl,
200ug/ nl.

3) TAM inhibited the IL-4 mRNA expression significantly in comparison to Pl-control group at concentration of 100ug/ml.

4) TAM inhibited the IL-5 mRNA expression significantly in comparison to PI-control group at concentration of 50ug/ml, 100ug/ ml.

5) TAM inhibited the IL-6 mRNA expression significantly in comparison to PI-control group at concentration of 100ug/ ml.

6) TAM inhibited the IL-13 mRNA expression significantly in comparison to PI-control group at concentration of 100ug/ml.

4. Conclusions
These results indicate that TAM (Taraxacum mongolicum) has the effect of decreasing the Th2 cytokine production
in the MC/9 mast cell.

Key Words : TAM (Taraxacum mongolicum), Cytokine, MC/9 Mast Cell, Atopic Dermatitis.
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1. M=z
1) MZ Y & %S

(1) MlZnj e

£ Ao AL MC/9 murine mast cell line(ATCC,
USA)S 10% fetal bovine serum, 10% T-stim(BD
Biosciences, USA), 0.05 mM 2-mercaptoethanol, 2 mM
L-glutamine(Sigma-Aldrich, USA) 2 100 pg/ml strepto-
mycin(Gibco, USA)©] &H+¥ DMEM B Aol F-f-A]A
37°C, 5% C0O2, 95% 7194 v sttt Mxe
2~3314 At W) Fsioich

Q) %=

B Ao ARG G 48 S (Taraxacum mongolicum,
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o1 7} FRANE ¥E3oL, o8 T 52 A%
7% olg el Sl AXH WAK F2E 244 g2
WE BASOFAN AP FET 345 ALg
sk

2) Alek & 717

1) AleF

Dulbecco's Minimal essential medium(DMEM), Fetal
bovine serum(FBS), Trypsin-EDTA, Antibiotics(pen-
icillin, streptomycin)= Gibco-BRI(USA) Al &S A3}
33, Dulbecco's Phosphate Buffered Saline(D-PBS),
Phorbol  12-myristate  13-acetate(PMA), Ionomycin,
Phenylmethylsulfonyl fluoride(PMSF), Diethyl pyrocar-
bonate(DEPC), Chloroform, Isopropanol, Ethanol, magne-
sium  chloride(MgCl2), 2-mercapt0etha.nallE Sigma/\]'
(USA) A2 AH8-3FATE. Trizol<- AmbionAKUSA) 1
=5, EZ-Cytox kit Daeil Lab. co.(Korea) AEE,
Deoxynucleoside  triphosphate(dNTP)E  TaKaRaA}
(Japan) A5, Moloey Murine Leukemia Virus Reverse
Transcriptase(M-MLV RT)2} RNase inhibitor+= Promega
AKUSA) AES ARSI TE SYBR master mixe
Applied Biosystems}\}(USA) AFS AFESICH, IS
ELISA kit BD bioscience USA) A &%, IL-13 ELISA
kiti= BiosourceAUSA) Al F-& AMESIA L, 1 9] A<k

se 57 3 9FL st

) 7171

Bt 9852 7] DWT-1800T(H-&, Korea), 74t
Z 74 B-480(Buchi Labortechnik AG, Switzerland), %
A 71%7] EYELA FDU-540(Tokyo, Japan), CO» ¥ %7
(Forma scientific Co., USA), U4l¥&2]7](3td 43}

SBAREO| MC/9 mast cellIAQl Th2 cytokine &0 OIXl= J&t

Korea), plate shaker(Lab-Line, USA), spectrophotometer
(Shimazue, Japan), Bio-freezer(Sanyo, Japan), Quantitative
Real-Time PCR (Applied Biosystems, USA), ELISA lead-
er(Molecular Devices, USA) S& AFE3}th

o

M EEA IS EZ-Cytox assaym‘_i'jq < o7 WS

HF7lol A 1 AT u o = A R(ET X5 50,
100, 200, 400 pgmd)< 48 A1ZF FF 22 shoict. ik
3 6AZF Aol EZGytox £ 10 12 7 welloll 713}
I AF FE A w8t ©] plaeE plate shak-
er9ll A 3.5 speed 2 57t shaking 313 ELISA LEADER
A 450 nmolA FFEE S8

2) ELISA &X

MC/9 cellS 48-well plate®] 4x10°/mlE 250 pl®)
Skl 24417 Feh vl et ohy A e A
2 Normal) 2.2 ARSI 9™ PMAGS0 ng/m)2F
Tonomycin(0.5 IM)TFS 2 =3 -2 tEH(Pl-con-
tro) O & ARE-SFATE Wi - T TES 50 pgml, 100
weml, 200 pgmlZE ZF welldll 223t 1417 S
PMAGS0 ng/mf)<} Tonomycin(0.5 iM)S-2 2458 5 16
AlIZE o] ASAS do] Aoz ARSI

Mouse IL-5, IL-13 ELISA kit S AFE-3}o] A 24}
A Aol we} TE antibody S microwell®l 100 x4
3L 4ol A 1677 FU 2} well S wash buffer
2 NI Assay diluentE 200 b2 oA 1A17F
TS well S T2 F A2olA AT BEEES
A
I 7 BEES AASAE 100 @ LT 2417
ot well & 2H - Ao A | 31T microplace
M A AL warking detector& TFE1A 7 wellol] 100
A G AT FE well & T 5 Aol A] st

Sk microplate S M A3} substrate solutions THE

1A ZF wellll 100 p0# 3L 308 FF O RellA]
202wt stop solutions 2+ wellll 50 1l
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27 Microplate spectrophotometer@ &= 450 nm
2 485t

3) Real—time PCR
(1) RNA %
MC/9 cell< 6-well plate®]l 25x10°/mE 2 mi¥ B3

SR 24|17 B iRt v AR S R B

Norma) 22 AHESIHN O™, PMAGSO  ng/mh)St

Tonomycin(0.5 pM)THE 2 AF=38F -2 T Z74(Pl-con-

trol) &2 AE-3ISATE W% - Cyclosporin A(C]3} GsA,

10 pgmd)3F T2 B0 pgm, 100 pgmd) S 2 ]}

3 1A1ZF 3ol PMAG0 ng/m)<} Tonomycin(0.5 M)

2 AT 5 6AIZE Foll AIZE Dof 77 gz

3 AEFO 7 AM-E T
A Trizol A12FE 1 ml ¥ eptubedl] E-

F2EEEE 100 W EUTE B0l 178 B
=

el
rpm O & 154 et AAlEE sk Al v
T80% SNEhEE A H3BIA 13,000 pml2 10% F<t
AR ST TS e8] Al At Tl
A wj7kx] Z & DEPC wate = cell®] 1| e} 20~
30 pl ol &3HAIZ T

(2) PT-PCR

AL HHS-S FH)E oral RNA 3 pgS 75 CollA
si Fol WA T, ool 25 1 10 mM dNTPs mix,
1 0 random sequence hexanucleotides (25 pmole/25 pf),
RNA inhibitor24] 1 g RNase inhibitor(20 U/ul), 1
#0100 mM DTT, 45 10 SxRT buffer(250 mM Tris-HCl,
pH 8.3, 375 mM KCl, 15 mM MgCl)E 78+ & 1
2] M-MLV RT(00 U/lyS ThA] 7F8kal DEPC 2]
" SHFEA AF 597 20 w7t HEE SHATH
o] 20 9] WHg NS & 412 F 2,000 rpmOl| Al
5Z7F QAREsle] 37T 3 oA 607 Bt

5 A1A first-strand (DNAE F/J 3 T, 95 CollA
SHE FOF WA sl M-MLV RTE B84J3) 2171 &

=

AATIZIOISISIX| 2012;24(1):54-65 | 57

o] S5 ¥ (DNAE polymerase chain reaction(PCR)
o ARg-stSith

(3) cDNA PCR

Real time quantitative RT-PCR-- Applied Biosystems
7,500 Past Real-Time PCR system= o]-&sle] 435k
o} AR E primersl& olgf 2} 7Z2thTable 1).

FAA} 2L Tagman PCR Master mix(ABDS A
3192, internal standardE G3PDHE AHE-3}91 0.1,
primer®] #E 57} 200 aM©] F7A] ¥HSAIZATE Real
time quantitative PCR®] Z71-& pre-denaturation=
2min at 50°C, 10min 94°C, ZL2] 3 40cycles= 0.15min
at 95°C, 1 min ac G0CIA 433} Targer groupS]
RQE Quantitative PCRZ o}2f 9} 7+Ho] A3t

y = x(1+e)n

X = starting quantity
y = yield

n = number of cycles

e = efficiency

Table 1. Primer Sequence

Gene  Primer Sequence
Forward 5'-CCTCACAGCAACGAAGAACA-3'

-4 Reverse 5'-TGCAGCTCCATGAGAACACT-3'

s Forward 5'-AGCCTAACCCTGTTGGAGGT-3'
Reverse 5'-GTGATCGGCTTTTICTTGAGC-3'

g Forvard 5-GCTGGAGTCACAGAAGGAGTGGC-S'
Reverse 5'-GGCATAACGCACTAGGTTTGCCG-3'

13 Forward 5'-GAAGAATGGCCTGTTACACTCA-3'

Reverse 5'-TTTCCGGTTTCTAGTTTGACAG-3'
IL: interleukin

2IYS At EA HEatom, p<0.05 o5}
9] oA fod ARE AAssin

(* : p<0.05, *#* : p<0.01, **#* : p<0.001)
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Fig. 1. Cytotoxicity effects of TAM in MC/9 mast cells.

MC/9 mast cells were pretreated with various concentration TAM.
The results represent the mean+S.E. (¥ : p<0.05).

TAM : Taraxacim mongolicim

Fig. 2. Effects of TAM on IL-5 production.

MC/9 mast cells were pretreated with TAM(50, 100, 200 pg/ml),
and then stimulated with PI. IL-5 production levels were measured
by ELISA. The results represent the mean+S.E. Statistically signigicant
value was calculated by compared with PI-control group by student's
T-test. (¥** : p<0.001).

TAM : Tarasacion mongolicum

Normal : MC/9 mast cell with no treatment

Pl-control : MC/9 mast cell with PMA(S0 ng/m{), lonomycin(0.5 M)

11053

1. ME =4

TAME] MC/9 mast cell®] Al E5AS 43 A3,
50 pgmlol Al 400 pgmi7kA S BE EEoX N EE
/dol Al yehtA ekStthFig. 1).

2. ELISA analysis

TAM®] mast cellol|A] IL-5, IL-13 Aol m]X]&= 3
S #AEL) ste], MCY Al Edl T3 HE)
TAME #2] 3+ 5 PMA-lonomycin(®] 3} PDZ A= &
¥ ELISAZ IL-5¢} IL-139] Ad%ES SsHch
1) IL-5 CHHE My

IL-5 AA RS AARES 121:6.0 (pg/m)°] A2, t
ZE 1946.6:24.5 (pg/mh)E Aol HlEte] <F 16
v A% Z7Fsisinh Ade] ILs A3 50 pgml

SBAREO| MC/9 mast cellIAQl Th2 cytokine &0 OIXl= J&t

120 -

—

HH
Hox

80 o

60

40

Cell viability (%

20 A

50 100 200 400

Concentration (xg/ml)

2,500 -
2,000 -
1,500 - Fokok

1,000 - sk

500

IL-5 production level in MC/9 (pg/nl)

PI-control 50 100 200
TAM Ext. concent. (zg/ml)

Normal

AN ME 125921375 (pg/m) 22 thZ2tol] H]ske] oF
1559 A= 273 Il (p<0.001) SA] 331, 100
pgmlo A= 784.8+22.6 (pg/mh) 2= thETtol H]te]
oF 2488 A= F4 UA (p<0.001) A KL,
200 pgmlN A= 459.2+26.0 (pg/m) 22 thZ2Ttol H]
ato] oF 4241 = F-914d SIAl (p<0.001) <A 8HA
hFig. 2).

2) IL-13 T A 4y

IL-13 A3 3= AT 90:3.9 (pg/mh)e1 A, o
232 3211.0£112.1 (pg/mh 2 Aol vl3fo] <F
35.68° A& S7FekAth AT 113 A
50 pgmlAAE 1773.6+38.0 (pg/m) S 2 ol H]
ate] oF 181l B ol 27 (p<0.001) S| BHA
2, 100 pugmlAAE 1918.2+104.0 (pg/m) 2 T
o vsted oF 1,679 A= 5294 YA (p<0.001) A
39, 200 pugmlol M= 1537.3270.4 (pg/ml) 2 T
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IL-4 mRNA expression RQ of MC/9 cell
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Concentration (xg/ml)

control
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3. Real—time PCR analysis

TAM®] mast cellol| A L4, IL-5, IL-6, IL-13 mRNA
T2 o) mAE s Bl flste] MO
Al 3ol CsASt thksh 2] TAMS A28 & PIE
A}F5}0] Real-time PCRZ mRNA 314} 36 24
Eia

1) IL-4 mRNA S X} gFsd

IL-4 mRNA T"rﬂ AF W 2 2dE 0.095:0.007
3L, TS 0.97940.021 2.2 A ol B] G|

oF 10318 A% F2F SV Ul g

0.208+0.0072 thz=Ftoll Hlste] oF 4.718) 7

2L
.

o]

e
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Fig. 3. Effects of TAM on IL-13 production.

MC/9 mast cells were pretreated with TAM(50, 100, 200 pg/m{), and
then stimulated with PL. IL-13 production levels were measured by ELISA.
The results represent the mean=S.E. Statistically signigicant value was
calculated by compared with Pl-control group by student's T-test. (*#*
: p<0.001).

TAM : Taraxacum mongolicum

MC/9 mast cell with no treatment

MC/9 mast cell with PMA(S0 ng/m{), Tonomycin(0.5 1M)

Normal :

Pl-control :

Fig. 4. Effects of TAM on IL-4 mRNA expression.

MC/9 mast cells were pretreated with CsA(10 pg/mf) or TAM(50, 100
1g/mb), and then stimulated with PL. IL4 mRNA expression was analyzed
by Real-time PCR. The results represent the mean+S.E. Statistically signi-
gicant value was calculated by compared with PI-control group by stu-

dent's T-test. (* : p<0.05).

TAM : Taracacion nongolicum

MC/9 cell : MC/9 mast cell with no treatment

Pl-control : MC/9 mast cell with PMA(50 ng/m{), Ionomycin(0.5 1M)
CsA : MC/9 mast cell with Cyclosporin A(10 pg/ mb)

T 794 Sl (p<0.001) SAISHITE AR 114
mRNA 32 &L 50 pgmlol A= 0.955+0.0582
2 iz 2ol 7F YEREA] $3ke ™ 100 pg/mlel]
AE 0.822+0.075 0% thEol] Hlate] ok 11980 4
T F94 A (p<0.05) A ATHFg. 4).
2) IL-5 mRNA SHX} @5

IL-5 mRNA 32} 28
19, HEFE 1.062:0.0622F
oF 5084 A% §-AR W Z717F et
Z7-E 0.388:0.024F ol Blslo] oF 274
T 794 A p<0.001) SAIEAT AFT] 15
mRNA 22} B2 50 pgmlel A= 0.823:0.0572
2 oF 1208 A% FoA A (p<0.01) A EFHL
™, 100 ugmloNAE 0.673+0.076 2.2 Tzl H]3}

o
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Fig. 5. Effects of TAM on IL-5 mRNA expression.

MC/9 mast cells were pretreated with CsA(10 pg/ml) or TAM(S0,
100 pg/ml), and then stimulated with PI. IL-5 mRNA expression
was analyzed by Real-time PCR. The results represent the mean+S.E.
Statistically signigicant value was calculated by compared with Pl-con-
trol group by student's T-test. (** : p<0.01).
TAM : Taraxacim mongolicim

MC/9 cell :
Pl-control : MC/9 mast cell with PMA(50 ng/m{), lonomycin(0.5 M)
CsA : MC/9 mast cell with Cyclosporin A(10 pg/ml)

MC/9 mast cell with no treatment

Fig. 6. Effects of TAM on IL-6 mRNA expression.

MC/9 mast cells were pretreated with CsA(10 pg/ml) or TAM(50,
100 pg/ml), and then stimulated with PI. IL-6 mRNA expression
was analyzed by Real-time PCR. The results represent the mean=+S.E.
Statistically signigicant value was calculated by compared with PI-con-
trol group by student's T-test. (*** : p<0.001).
TAM : Taraxacum mongolicum

MC/9 cell :
Pl-control : MC/9 mast cell with PMA(S0 ng/mf), Ionomycin(0.5 M)
CsA : MC/9 mast cell with Cyclosporin A(10 pg/ml)

MC/9 mast cell with no treatment

o] oF 1580 A% F-2A4

(Fig. 5).

QA (p<0.01) A3}

3) IL-6 mMRNA SR} &3

IL-6 mRNA 73374 Td2 A2 0
R, WZETE 0.989:0.011 0.2 HAbatol] 1] &k
4219 A& F42 Bl S/ vepsth A
T2 00790034 thZZo H|5ked ok 12.528] A
24 A (p<0.001) A BFGATE A IL-6
mRNA 72 F&-E 50 pgmlol| A& 0.855:0.1102
2 i Z2w kel 7F e 289%™, 100 pg/mlel
ME 0.618:0.031 2.2 T2l HlEte] oF 1,608 4

0.235+0.088

o

RN -13

0| MC/9 mast cellHIAQl Th2 cyrokine &SI OIXl= A&t

3 1.2
S
= 10 *k
S 08 **
[~
= L)
2.8 06 1
§ %k
g 04
<
Z 02
g
S 00 4
MC/9 PI- CsA (100 TAM TAM
cells control (50) (100)
Concentration (¢g/mf)
£ 124
S 10
)
Z 08
=] *%k
o
&~ 0.6 4
£
£ 04 4
5
< 02 4 Hkk
z
(4
£ 0.0 4
A
= MC/9 PI- CsA (100 TAM TAM
cells control (50) (100)
Concentration (1g/ml)
T YA A (p<0.001) HAIEFHATHEg. 6).
4) IL-13 mRNA S ™ Xt %’3,_4
I-13 mRNA 32} 8-S A2 0.180+0.036
o1, TS 1.052+0.0520.F GAJFtol] H] 5}
o 5.8 F= 4 WA 717k vhebgek.
Z5-80.130£0.057 2 Tzl HlEke] oF 8.094H A
= o A (p<0.001) HASIAT. A4 1413

mRNA 82 B 50 pgmll AT 0.852:0.1042
2 oiZ223 atel7F YEREA] 2352H, 100 pgmlel
A 0.628+0.047 0. F Tzl Bl &to] oF 1.684] A
= o A (p<0.001) FABIATHEg. 7).
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Fig. 7. Effects of TAM on IL-13 mRNA expression.

MC/9 mast cells were pretreated with CsA(10 pg/ml) or TAM(50,
100 pg/ml), and then stimulated with PL. IL-13 mRNA expression
was analyzed by Real-time PCR. The results represent the mean+S.E.
Statistically signigicant value was calculated by compared with Pl-con-
trol group by student's T-test. (*** : p<0.001).

TAM : Taraxacum nongolicim

MC/9 cell : MC/9 mast cell with no treatment

Pl-control : MC/9 mast cell with PMA(50 ng/m{), lonomycin(0.5 1M)
CsA : MC/9 mast cell with Cyclosporin A(10 pg/ml)

'P«li W OHE-LI 592 W, BGRE, FLAEE,
#5352 HellA 7P Rraksle Ja gk,
WA, E&F‘%iﬂ B U 5ol 2 Hele] =
ol whe} RAY i B IR FHE, mARA o=
URFo A (B AR, T LR, IR, 2 i

5o Aol AR Ay,

T2 (Taraxacum  mongolicum, TAM)S  =+3}3}
(Compositae)®l] &8F ThAA] Z2EQ] WIS ] k=
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