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Effects of Tribuli Fructus extract on inflammatory responses
in IgE—stimulated RBL—2H3 mast cells
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ABSTRACT

Objectives : 7Tribulus terrestris Linné (Tribuli Fructus; TF) has been used to treat hypochondrium, agalactia, nebula,
itching and vitiligo in traditional Korean medicine, In this study, we investigated the effects of TF 30% ethanol extract
on inflammatory responses in IgE—stimulated RBL—2H3 mast cells,

Methods : TF extract was prepared by 30% ethanol, RBL—2HS3 cells, a rat mast cell line, were treated with TF extract
at different concentrations for 1 hr and then stimulated with DNP—IgE/HSA for indicated times. Cell viability was
measured by WST—1 assay. The expression of inflammatory cytokines (IL—4, IL—13 and IFN—y) mRNA was determined
by reverse transcriptase—PCR, and the phosphorylation of ERK1/2, p38 and JNK MAP kinases (MAPKs) was
determined by Western blot, The nuclear expression of NF—«B p65 in the cells was detected by Western blot and
immunocytochemistry, respectively.

Results : The treatment of TF extract at 0.1 and 0.2 mg/m{ significantly decreased the expression of IL—4 and IL—13
mRNA in IgE—stimulated RBL—2H3 mast cells, while significantly increased the expression of IFN—y mRNA, TF extract
treatment was also inhibited the phosphorylation of ERK1/2, p38 and JNK MAPKs in IgE—stimulated RBL—2H3 mast
cells in a dose—dependent manner, In addition, TF extract significantly blocked the translocation of NF—«B p65 into
the nuclear of cells after IgE stimulation,

Conclusions : These results indicate that TF extract inhibits inflammatory response in IgE—stimulated mast cells
through blocking MAPKs/NF—«B pathway. This suggests that TF extract has an anti—inflammatory activity in mast
cell activation,
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7t B3t wioket & IgE A=Y e 2 W DNP-HSA 1 wug/ml)E
Agste] 24A7F Fet Auidstdnt 2+ AZE A
3,000 rpmollA 523 A& T F TRIzol-&HE ©]-§35t
total RNAE ®2]5titt, #2]% RNAQ =5 Nanodrop&
o] 83lo] HFe T total RNA(GS x g)ol 5x RT buffer,
oligo—(dT) primer, dNTP mixture, Promega™ M—MLV
reverse transcriptaseZ 21l 25CoA 105, 42°ColA 60L&,
T0CAA 1589 272 vhgA|# cDNAE /st
PCR 32 93 &4E cDNA 1 x 19 Z e {2}

Table 1. Specific primers for PCR

109

3t primers(E 1) ¥ 10x PCR buffer(10 mM Tris—HCI,
pHS.3, 50 mM KCl, 0.1% Triton X—100), 2 mM dNTP,
1U Taq polymeraseE Z33t & 94T A 28 2AAA 1
cycle, 94CoIA 30%, 55~63ColA 30%, 72T A 60%
z274 30 cycles: 72CoA 5& 2ZA 1 cycleZ 53
39tk & PCR HHSEL EtBr& XZ33t= 1% agarose
gel& ©]83te 100V, 30&7r 7] 953 F ofu|xAH]
(Bio—Rad ChemiDoc)& ©o]&3}4] &213} %t

Name (rat primer sets) Acession, No, (Bionics)

Tm ()

Sequences

Forward 80737 59 5'=ACC TTG CTG TCA CCC TGT TC-3'
e Reverse 80738 57 5'-TTG TGA GCG TGG ACT CAT TC-3'
Forward 80739 65 5'=-GCT CTC GCT TGC CTT GGT GGT C-3'
e Reverse 80740 61 5'=CAT CCG AGG CCT TTT GGT TAG AG—3'
Forward 80741 61 5'=GCT GAT GGC CTG GTT GTC TTT C-3'
N Reverse 80742 59 5'-CGC CGC GTC TTG GTT TTG-3'
Forward 80743 59 5'=ACC ACA GTC CAT GCC ATC AC-3'
GAPDH Reverse 80744 59 5'=TCC ACC ACC CTG TTG CTG TA-3'

5. Western Blot

RBL—2H3 BN Z A GFAZTHAGH 2o et WAz
FEEY AGRHE A7) 8l MAPKs®F NF—«B o
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DNP-HSAE A3t MAPKs ©&d& 93] 1582, NF-«B
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3,000 rpmellA] 583 AR T T 1x PBSE 23] A& st,
phosphatase inhibitor cocktail® A7}8t lysis 2N (50
mM HEPES, pH7.4, 150 mM NaCl, 1% deoxycholate, 1
mM EDTA, 1 mM PMSF, 1 ug/m¢ aprotinin)& 7}t
GiAS Bt T oA NF—«B Ud & 9
3| A]= NE—PER Nuclear and Cytosol Isolation kitE ©]
g5to] ot AEFAE 47 £ttt ol AZREH &
2|5 Tl o] =5 2 Bradford protein assay ##og A
Fe T 30 wge @¥AL 5x sample buffer(100 mM
Tris—HCI, pH6.8, 200 mM dithithreitol, 4% SDS, 0.2%
bromophenol blue, 20% glycerol)®} 4¢] 954 3& &
Qt 8% acrylamide/bisacrypamide gel2 SDS—PAGEE 4
Attt de Eed gwdS
OF 47T, 90V ZANA 3AI7+ E¢ transferdtgom,
membrane 5% skim milko] ©7} A-&oA 1A7F <t
blocking® th&, ZF A (ERK1/2, JNK, p38, NF—«B)
3k 12+ FA|(Cell Signaling)€ 4Tl 29 HEEA AT,
o] TBST &ZFHez 33 MAHET £ 22 A< HRP-

nitrocellulose membrane

conjugated secondary antibody &N} A-Lo| A 247t Wt

227131 ECL §9o2 714 urgA|7l &
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sto] 587 ¥HSAIZ| 2L 5% BSA G4 1AIZF ¥H-SA F T,
o]Z t}A] 1 xPBSZ 33] A&A3%t & NF—«B p65 antibody
(Cell Signaling)¢} g7 4Tl A 328 WA T ¥Hg-0]
24 AlEZE= 1xPBSZ 33 A& & Alexa Fluor 488
goat anti—rabbit IgGe} A 2A]7F A2oA HE-EA|7| 1
DAPI &90o] Z3+El mounting &% o]-&3le] B3t =
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O ] ] ] : ]
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2. @F Aol EvLel Wdel] g B3t TF extract (mg/mi)
_ s=mo - Fig. 1. Effect of TF extract on cell viability in RBL—2H3 cells. Cells
RBL-2H3 R 2o N AR F:E=2] AT A= were treated with TF extract at 0.1, 0.2, 0.5, and 1 mg/md for 24 hr.
9o o3t oA e ol DNP/IcE—HSAZ Cell viability was measured by WST—1 assay. Data represents
| = ] Fet7] A le mean=SD of three independent experiments., ***P(0.001 vs.
A}=35F RBL—2H3 A|3Eo| A IL—4, IL-13, IFN—y &2 %}9] normal cells
9d WM3lE RT-PCR o2 A3t
I Az, 1L-4¢F 1L-139] $3x @de =% DNP-
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Fig. 2. Effect of TF extract on the expression of IL—4, IL—13 and IFN—y mRNA in DNP/IgE—HSA—stimulated RBL—2H3 cells. Cells were
incubated with anti—DNP—IgE (0.2 ug/md) for 24 h, treated with TF extract (0.1 and 0.2 mg/md), DSCG (30 um) or hydrocortisone (HC: 10
um) for 1 h, and then stimulated with DNP—HSA (1 pug) for 24 h. (A) The expression of IL—4, IL—13 and IFN—y mRNA was determined by
RT—PCR. (B) Histograms was showed the expression ratio of each cytokine compare to GAPDH with mean=SD of three independent
experiments, *P€0.05. **P{0.01 and ***P<0.001 vs normal (a) or DNP—IgE/HSA—stimulated cells (b).
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JNK MAPK EA=2 25 DNP-IgE/HSA A=of 93 <1
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Fig. 3. Effect of TF extract on the phosphorylation of ERK1/2, p38 and JNK in DNP/IgE—HSA—stimulated RBL—2H3 cells. Cells were
incubated with anti—DNP—IgE (0.2 ug/md) for 24 h, treated with TF extract (0.1 and 0.2 mg/m), DSCG (30 um) or hydrocortisone (HC: 10
um) for 1 h, and then stimulated with DNP—HSA (1 pg/m0) for 5 min (for ERK1/2) or 15 min (for p38 and JNK). The phosphorylation of
ERK1/2, p38 and JNK MAPK was determined by Western blot. Histograms was showed the expression ratio of each phospho—form
compare to total form with mean+SD of three independent experiments. *P{0.05, and **P{0.01 vs normal (a) or DNP-IgE/HSA—

stimulated cells (b).
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=
hydrocortisone(HC)2] &= NF—«B2] & U @& Z7}o
FEFE FA g AL YeEgtH(aE 4).

3 HAN 3G Mo A= Western blot Zzbo] A<}
7k x 2 DNP-IgE/HSA A= & 3 ] NF-«B9] &d
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A& FAstHHH 5).

A) TF extract (mg/ml)
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Fig. 4. Effect of TF extract on the nuclear expression of NF—«B in DNP/IgE—HSA—stimulated RBL—2H3 cells. Cells were incubated with
anti—DNP—IgE (0.2 ug/md) for 24 h, treated with TF extract at (0.1 and 0.2 mg/m@), DSCG (30 um) or hydrocortisone (HC: 10 um) for 1 hr,
and then stimulated with DNP—HSA (1 ug/mQ) for 2 hr. The expression of NF—«B was determined in nuclear fraction of the cells by Western
blot. Histograms was showed the expression ratio of each phospho—form compare to total form with mean®=SD of three independent
experiments. *P{0.05 vs normal (a) or DNP— IgE/HSA—stimulated cells (b).
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Fig. 5. Effect of TF extract on the nuclear expression of NF—«B
in DNP/IgE—HSA—stimulated RBL—2H3 cells. Cells were incubated
with anti-DNP—IgE (0.2 ug/mQ) for 24 h, treated with TF extract
(0.1 and 0.2 mg/m@), DSCG (30 um) or hydrocortisone (HC: 10 um)
and then stimulated with DNP—HSA (1 ug/mQ) for 2 hr. Cells were
stained with anti-NF—«B p65 antibody (green) and DAPI (blue).
The expression of NF—«B was observed by fluorescence
microscope (X 400). Arrows indicate nuclear expression of NF—
«B in the cells.
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