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Inhibitory Effects of Scrophulariae Radix on f—hexosaminidase release and
cytokine production in RBL—2HS3 cells

Se—Gie Kim "

Department of Pharmaceutical Science and Technology

ABSTRACT

Objectives : Traditional medicines isolated from natural products often have positive effects in the prevention and
healing of various immune disorders, such as allergy and atopic inflammation, Scrophulariae Radix (SR) been used
in oriental medicine used for treatment of acute and chronic inflammatory diseases, Mast cells are known to play
important roles in the initiation of allergic reactions, In this study, we investigated the effects of SR ethanol extract
on inflammatory responses in IgE—stimulated RBL—2H3 mast cells,

Methods : Rat basophilic leukemia RBL—2H3 cells were purchased from Korean Cell Line Bank (KCLB No. 22256).
Cell viability was measured by MTT assay. Assays for f—Hexosaminidase Secretion : RBL—2H3 cells were sensitized
with dinitrophenyl-ImmunoglobulinE (DNP IgE). The next antigen DNP—BSA (25 ng / m¢) was added for 10 minutes
and the reaction was terminated after 5 minutes in the ice bath, To determine f—hexosaminidase release, supernatants
were aliquoted into 96—well plates. Samples were mixed with substrate solution and incubated for 1 h at 37 TC.
Absorbance was measured with a spectrophotometer at 405 nm, IL—4 and tumor necrosis factor—a (TNF—a) concentrations
in cell culture supernatants were measured using enzyme—linked immunosorbent assay (ELISA) kits.

Results : The cytotoxicity of SRE in RBL—2H3 cells was less than 5%. SRE inhibited DNP—IgE—imduced degranulation
of mast cells in RBL—2HS3 cells, Also significantly decreased the levels of inflammatory cytokine, IL—4 and TNF—alpha,
In this study, the SRE showed potential anti—allergic and antiinflammatory,

Conclusions : These results indicate that SRE could be inhibit the allergic response through suppressing the mast
cell activation,

Key words : Scrophulariae Radix, anti—allergic effect, RBL—2H3 mast cell, inflammatory reactions, f—hexosaminidase,
IL—4, TNF-alpha
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Fia. 1. The procedure for extraction from Scrophulariae Radix.
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(New York, USA)ollA Gtste] AR5 mouse dinitrophenyl
(DNP)—specific IgE(Sigma—Aldrich, St. Louis, MO, USA),
DNP IgE (Sigma—Aldrich), DNP—bovine serum albumin
(Alpha Diagnostic International, San Antonio, TX, USA),
IL—4, TNF—a ELISA kit(R&D Systems Inc), p—nitrophenyl
N-acetyl-beta—D—glucosamine(Sigma—Aldrich) 1 £
Z+E Aok 55 Ao ARSSETh A AREER 7171
= microplater reader(Bio—Rad, USA), rotary evaporator
(Eyela, Tokyo, Japan), vaccuo freeze—dryer(Eyela, Tokyo,
Japan) S°|tt,

2. ¥¥

1) MIZZHHQE

RBL—-2H3 (rat basophilic leukemia cell line)2 =LA
EZF23 (Korea Cell Line Bank, KCLB No. 22256)°l A
Eopdol wikstatt, A wiFE st 10% heat—
inactivated FBS (Gibco BRL, USA)3} 1% penicillin &
streptomycin (Gibco BRL, USA)S Z3st DMEM (Gibco
BRL, USA)°llA B sttt MlZ=37C, 5% COz 225}l A
HjFet L Az o] FAlo whE B = A4S dfasty] $iste]
0.05% trypsin—EDTA solution(GibcoBRL, USA)S X &]3}o]
NEZE BRAZ oS Al sttt

2) MTT assay

SRE®] RBL—2H3 AMZ9] A& W FAo w|A= FFS
30l5}7] $43te] Camichael $2Vo| wat 24319t RBL-
2H3 cells (1x10° cells/well)& 96 well culture plated
180 w¢ EF3}3L 37°C, 5% COy incubatoro A 24X17F St
HjoFsk ok A2 S =4 (1, 5, 10, 50, 100, 500 ug/ml)=
20 w AT F 24X 75 WRSAIF T R AR
BHY BHE,E ety 5% AR wjgsict FE8F
A2 WAZE = MTT(5 mg/ml) &4 20w E A7t 44]
7t v okst & wjoFlS A A3t 2 welld DMSO : Ethanol
(1 :1) 150 wE 73t A2ex 3087 ¥ Azl
ELISA reader 550 mollA F3 =5 &334t AZE A
& SH2 AR S99 Wt RV S E HAEE

LR ATt

3) f—hexosaminidase release assay

g 27] SANES AxE Y JABTLE el
A3 f—hexosaminidaseE &4 sttt RBL—-2HS cells
10% FBSE %33t DMEMe] #EAIZ] & 24 well plate©]]
2x10° cells/me 2] A|ES7} H =2 B33 3 dinitrophenyl—
ImmunoglobulinE (DNP IgE)(20 ng/m¢)2 Z3&stal 37C
5% COg incubatoroA 24A17F wj%kstdct, ZF AZES
Siraganian buffer(159 mM NaCl, 5 mM KCl, 5.6mM
glucose, 0.4 mM MgCly, 25 mM PIPES, 40 mM NaOH,
1mM CaClg, 0.1% BSA, pH 7.2)2 29 A&3t o2 37C
5% COz incubatoro A 10&3F WHEAIZl & SREE =49
(10, 50, 100, 500 ug/m¢)= A 2ste] 30 F<t HF-S-AIHA T

o]% 3¢ DNP-BSA(25 ng/ml)& 7I5te] 108 wHgAl7|x
ice bathollA] 5& WAg & ¥hg-& FAAF 45H 40 w &
96 well platel] %7]3 substrate buffer(4—p—Nitrophenyl—
N-—acetyl-b—D—glucosaminide 2 mM, sodium citrate
0.05 M, pH4.5) 40 WEY 3 37ColA 1A7F vjFAIZ] b2
Zhwelld stop solution 200 wlE A7}ste] W3- FAA T
Microplate reader(Molecular Devices Co, Ltd,,USA)E AR
sto] 405 molA FF=E SH5HTH

4) IL—4 and TNF—a secretion assay

RBL—2H3 cellsE 10% FBSEX33 DMEM®| @A
3 94 well plated] 2x10° cells/m¢9] MZS7t He8 B3
3t & anti—-DNP-IgE (20 ng/m0)2 Z&38t3 37C 5% COq
incubatorol| Al 24 A7t vlFsti T HiX|nE & SRES &=
#(10, 50, 100 ug/ml)E Ao 1A7H5<E 37°C 5% CO2
incubatoro| A ¥jFst & DNP-BSA (25 ng/m)S &3}
4N 7HEe AFFA]Z| 2L ice bathoA ¥Hg-S ZAA AT o)
oFo] Eut A&l 1,000 rpmollA 1087F QA2 3 Ak
& 96—well plateo] 2713 IL—4, TNF—a ELISA kit(R&D
systems, USA)E A3} 21 microplater reader(Bio—
Rad, USA), 450molA FF=E &3I4t

5) SHEAM

HE AYE 33 ol WHEo R o|fojFon APAIE=
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RBL-2H3 A|ZofA SRES] A& U F4]of v]x]& TS
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22+ 101.3%, 101.1%, 98.8%, 97.8% o2 &4t oeheg3
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=40 mug Aem I Yok, wEkA o]F AHA=
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DNP-BSA9] 93] 434 controla AZEA Eujd 23t
Fo] JA5S 0%2 & 1 SRE 500, 100, 50, 10, ug/ml %
oA 41.01 + 0.05, 40.28 + 0.05, 34.62 = 0.04 ¥
31.2 £ 0.039 JAaBRE st SRE H7HFY 5=7F
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Fig. 2. Effects of SRE on the cell viability and cytotoxicity of
RBL—2H3 cells.

RBL—2H3 cells(1 X 10° cells/md) were treated with the indicated
concentrations(10, 50, 100, 500 ug/md) of SRE for 1h. Cell viability
was evaluated using a colorimetric assay based on MTT assay.
The absorbance was measured at 550 mn using ELISA reader.
Each values represents mean =+ SD. of three individual
experiments.
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Fig 3. Ability of SR to inhibit S—hexosaminidase release of IgE—
antigen complex—stimulated RBL—2H3 cells.
SRE : Scrophulariae Radix ethanol extracts. Each values represents
mean *+ S.D. of three individual experiments.

3. IL—4 and TNF—a secretion assay

2debe R Z 2R BH|E= dFAIEFIRI) IL-49
TNF—q°| tigt SRES] &35 &<lsl7] 9o AlzujgHos
BE [L-4, TNF-e9 =& ELISA kit& AF&sto] =43}
Atk 1 A3, Fig 4. 5.9149F Zo] RBL-2H3A] &1
IL—42] %2 DNP-IgE®} SRE &% A 2|35}A] &2 AlEoj A
5.42 + 1,13 pg/meo] g™, DNP-IgEC & A3t Al Z:=
29.9 £ 0.89 pg/m=E EH|H IL-49] Fo {4 zto]7}
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Re Q1 3tk DNP-IgkE A= ¥ SRE 10, 50, 100
ug/mi-& A7V N ZAE ZF 20.6 + 1,89 pg/ml, 18,5 +
2.36 pg/mf, 12,7 + 2,88 pg/m¢2] IL-4 &H| A5 &2l
3t9om, SREE H7FetA] -2 dizwolA 29.9 + 0.89
pg/mle] IL-4 s=o v3 ¥ JA aztg <l st
TS TNF-a A 53k Z4AEA TNF-a9 =7}
3.89 = 1.19 pg/mlE &A= ¢ on, DNP-IgE°] <3 &
At o 28 TNF—q2 H%71 29.20 + 0.98 pg/mlE Z7}
Hith, ®3 SRE 10, 50, 100 ug/ml S =2 A sHE
247} 91,56 + 1,56 pg/ml, 17.1 + 2.41 pg/m¢, 11,25 +
1.14 pg/m¢E TNF—¢ & BH|7} 43028 SREZ &4
3hE R 2o A FFEESO] A At e S &

%+ 9l
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Fig. 4. Effect of modified SRE on IgE—antigen complex—induced
production of IL—4 from RBL—2H3 cells.

Cells were incubated with anti—DNP—IgE (20 ng/md) for overnight,
treated with modified SRE (10, 50, 100 ug/mg) for 1 h, and then
stimulated with DNP—BSA (25 ng/md) for 4 h. The levels of IL—4
in culture supernatant was measured by enzyme—immunoassay.
Each values represents mean = SD. of three individual
experiments. Each values represents mean + S.D. of three
individual experiments. Results represent as the mean+SD. #p
<0.05 vs vehicle group. *p<0.05 vs stimulated group.
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Fig. 5. Effect of modified SRE on IgE—antigen complex—induced
production of TNF—a from RBL—2H3 cells.

Cells were incubated with anti—DNP—IgE (20 ng/md) for overnight,
treated with modified SRE (10, 50, 100 ug/ml) for 1 h, and then
stimulated with DNP—BSA (25 ng/ml) for 4 h. The levels of TNF—
a in culture supernatant was measured by enzyme—immunoassay.
Each values represents mean £ SD. of three individual experiments.
Each values represents mean = SD. of three individual
experiments, Results represent as the mean®SD. #p<0.05 vs
vehicle group, *p<0.05 vs stimulated group.
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FE TE ¢ e ' AFo| E £ Ut} IL-4¢ TNF—a2
HTAZo| &3] ARE 2 EH|E= F23% cytokineo|tt,
TNF—q= H|9bA| 2] &3 EH| =3 3= = 2 cytokine
° 2 oAz AN E FRAERE S7HA7L, 7= Y
A& S7HZIY, IL-4& IgE §493 A% HeekeS &
e 4= glom, IgE g4hE 913 BAIZE H&AZIL, Wy
A|2E9] vascular cell adhesion molecule (VCAM)—1 ¥&, Th2
Mo} TAE Bajo] WA [L-59] 2318 HEdH?,
E AFoA A3 RBL-2H3 Al Z& 3F 9 SAFoNA &
gt BTN Zol M| #HO IgE $=~8A7} o] IgE A=
%t Abo|EFERIS) HE, S|AERIY WE, E5EE BY T
Abe] H|RbA o}l FAE EAS UE7] g g2
Agto X o] FHF, TR a7 Aol wo] Agstx
ATH? otd2r] Age] FEXRL 2 TN g3},
HThA Z gaty A, HTNZE 2E s|2Ed f2 94 5
FE TNz 243 BHE FEEE FO|2EHUA, FLE
271A, FLFA, SeajA ol gk A 5 oA AR
shal qitt, 28y AAZA = AEQ] SANAL 7Hssit
SEAQ A =77F HA F1 Qe Aol RAEE thdstA
BaEw ot wheb ol kg ol gy Mdr]5S
ZAsAY A3 AL 28 4l ARAE Adstee =g
o] o]FolA 1 Y0 FatoA g mto] gt AL
LPSE 28 dAAZY dFee] nXE G| ®u
Eo] gleut, RBL—2H3 H|THA|Zo| o3t gaty 2 ohgFst
SIS it At FEFT AR BT 2
Ao A= H|9EA|Z(RBL—2HS basophilic mast cell)ol| A
A4S g 27] v v)A= S & skent. a4t
o e-&5ZE(SRE)°] RBL—2H3 AlZA 500 ug/ml &%=
7HA] Aetls o Al AL D F4o FFE AR g=
Aoz &l Eof SRE 500 ug/ml ©]3te] FxoA ZF ¥
23Ystgitt, RBL-2H3 BTN Z A L 27] ¥k 23|
AMazelo g Fo|Elo] "] 2|2 0|8l = f—hexosaminidase
oA EIo A SRE 500, 100, 50, 10, ug/ml FEIA 41,01
+ 0,05, 40,28 = 0.05, 34.62 £ 0,04 ¥ 31,2 + 0.039]

O

0 oX -z

AAATNE <l st SREY B=7F F7keel wal oA
0% Z7bstgch IL-49 TNF—at B|REA| O] o3 A%
g1 o= 593 cytokine ©|tk, DNP-IgE A=o2
43t v Z2RE T4, EvEE IL-49 TNF-o&
SRE 10, 50, 100 ug/mlZ H7Fst AEA Z+20.6 + 1.89
pg/ml, 18.5 + 2.36 pg/ml, 12.7 + 2.88 pg/mi2) IL—4
o) oA5S 8¢l 3l o SRES A7IsIA @2 tlzFe|
H3)] fojgt A azts g9l sttt Eg TNF-a A &
= FAA| LA TNF-e 5=7} 3.89 + 1.19 pg/mlE
A S =00, DNP-IgEd &3 S43td 24 TNF-
a9 H%=7F 29.20 + 0.98 pg/mE F7HESith E3 SRE
10, 50, 100 ug/ml H=2 He|stge u zHzh 21.56 +
1.56 pg/m¢, 17.1 + 2.41 pg/m¢, 11.25 £+ 1.14 pg/m=
TNF-q9 EH|7} 5% &doz AR Yyt
o]¢} Zro] SRE7F RBL-2H3oA] A& 9 4o nX]] ko
WA vtA 2] g3k 9 AFH) B cytoking S
AAete A2 Y27 E ATHS Sl E50] Yo E
Ut 2 AFE v o R ASATe] antEgl ey
NS el Aol digh 7140 A7F B astthal QAR =
o},

v.a &

H4F E2EZE(SRE)Y FLF27] 5aAE Felsty]
$3] DNP-IgE =22 238 RBL-2H3 H|TbA| o] A 9]
LY 27] QSRS et JAEH}E At o2 T2

2 Agn

1. SRE2 RBL—-2H3 H|TAIZA 500 ug/ml FE=7HA]
A= Zdo] YehbR| skt

2. DNP-IgE—BSA &=of 93 43t v|itA| 22 HE
HH)x]E= beta—hexosaminidaseS &4 3t 43}, SRE
500 ug/m¢ &= H7FE MEJA 41,01 £ 0.05 % 2
A EaTE =2l st e A =9 F=7F SVl wet
beta—hexosaminidase®] o] Z4asdt= AL &9l 3
Gt o] AI=SRE7} H|WtA|Zo A 27] EFHHES
AR & £ e 2AE 7HA A 9SS 9|t

3. SRE7} H7hd 8/43td HIRtAI 24 cytokine IL—4,
TNF-a 2HE F& EHo= Farziozy ojd
T HA|Z A 7] SRS Al E Hofsh=
Ao gt

bk SRES 2/J3He HntN|22RE 23tg @42 2ot
3|2El, beta—hexosaminidase, IL-TNF-a 52| &}t
NEde RS fFoFez JAFe =N dHar] 95t
= JAE 5 e AL 2 YT
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