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Anti-Oxidative and Anti-Inflammatory Effect of Water Extract
from Perillae Semen in RBL-2H3 Cells*

Kim, Jeong Mi'

- Kim, Dae Jung' - Kim, Tae Hyuk' - Kim, Hyun Sook® - Choe, Myeon"**

'Department of Bio-Health Technology, *Well-being Bioproducts RIC Center,
Kangwon National University, Chuncheon 200-701, Korea

ABSTRACT

The present study was to investigate anti-oxidative and anti-inflammatory activity of Perillae semen in RBL-2H3
basophilic leukemia cells. Inhibitory effect of Perillae semen onto free radical generation was determined by measuring
DPPH and hydroxyl radical scavenging activities in vitro. Anti-inflammatory actions of Perillae semen extracts (100,
250, 500 xg/mL) were assessed by testing their effects on the degranulation of mast cells. For this, /3 -hexosaminidase
released from RBL-2H3 cells was used and proinflammatory cytokines were measured by an ELISA kit. Our results
indicated that Perillae semen water extracts effectively inhibited free radical generation. At the concentration of 500
prg/mL of water extract, the degranulation of RBL-2H3 cells were inhibited by 42.1%. The IgE-antigen complex in-
creased the accumulation of IL-4 and TNF- ¢ secretion in RBL-2H3 cells and treatments with 250 and 500 xg/mL of
Perillae semen extracts suppressed the IgE induced secretion of IL-4 and TNF- ¢ protein by 20.5, 26.9% and 14.5,
16.5% respectively. We observed that Perillae semen water extract reduced /-hexosaminidase, IL-4, and TNF- ¢ secre-
tion in RBL-2H3 cells. These results provide that Perillae semen may be beneficial in the treatment of allergic in-

flammatory disease. (Korean J Nutr 2010; 43(4): 367~373)

KEY WORDS: perillae semen, RBL-2H3, anti-allergic, S -hexosaminidase, IL-4, TNF- ¢
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2700l 1wEE A9 71Esh de] Wolsnl wkgo] Waslel
289) 55} @) GelEAo] wHlslo} Ewo] Uofi}

o, ol Tgo] A&E Aol Hue de T

q_.ll.lz) 7351, H]Oﬂ 5‘4 o].aﬂaﬂ 7(]:@}_ B]-}\goﬂ Q3 git;_l
& sk HIRHEE EelA] = Slar IgE s} del=Ae)

A =3 FAJslEd 3| AE T AEERY FIE
gl 22 sshA|E Hulsto] Fug, 7|9 HEt

5, Aol Ba] T 55 DALY w114, 1L-

13, TNF-a 5 Type2 cytokine®] eosinophil¥} mast cell,
B-Cell 55 2 e SN BF Al
EEE V[HARE Hojgo] W dFHEE s @
TR o]l pjgh Ae T2 A 2ol T B AER A
9] k=g olgsle AAE 5 o|$ATAY TF
= BATE AoE W okEEo] WlE Qv
A2 3 FEE Aloke] T WS- SIAENIE A=
WP A Ak 2490 114, 1L-13 cytokine2] 4]
k= WRel sk A= HEoj#]a glek”

B AolM= A8 okgo® wWol AREAY 11 &5
of thgh A7} Wol A b2 Apx7K 9] At 2
FAT S5= 18] k] F =T, AAEos,
OH-2H%52 4391, mast cell line?! RBL-2H3 Al
XE olgste] Ao HHlE UO7]i= B-hexosaminidase
S} IL-4, TNF-a 8] #1]el] Az7 4 = F550] ojwd 4
o vA=A Flepink

NE X Y

FESY N

A7 A 24 DAl skl en, SA
F 3 10.79 S5 7Ieked 60TCAA 24413 wRkshd
A FRAES FEIRILE 015 Aol ystar o7t
U Aes=71 (Evela, Japan) & 55319151, 54 A%
7] (lshin FD 8508, Korea) & o]&ato] —70Collx A%
3 ARE Werashas Age FrE sA4ste] ARt
ek

=
o] =1 q@

e

=

3+ Folin-Ciocalteu’s phenol A|ekS- o] £-3F
S o] gsIAlth” FHell SAAIR Al 200 Lol
.8 mL, 50% Folin-Ciocalteu’s phenol A]2¥ 500
3 3EZF HAAIH YR Na,COs ¥E3H 1 mL =
2 F 1ARE B A £ 700 nmeld F3 =5 S5
o} EFE22 tannic acid (Sigma Co., USA)E o] &3}
o REH F HiE dEs S8tk

P

WEots

A 79 ARF 5L 2.2-diphenyl-1-picryl-hydrazyl (D-
PPH) & ARESH Wi o7 24319t ogkdof sLHE
XA FE== (100, 250, 500, 1000 ug/ml) 600 uL
o DPPH (1.5 X 107" M) 200 pLE Z7}ske] x4
A 3087 WEEAIZ] 3 517 nmeolld SHEE S743519 )
Axsols (%) (AR FFE/HETE F35) X
10001 &Jste] 4HE3H3IT.

Hydroxyl radical 2Hs &%

Hydrocyl radical 27 &4 Chung 59 & &
sto] SAsolet” FRE SAAIR1 AR (100, 250, 500,
1,000 pg/mL) 100 gL, 100 mM sodium phosphate
(pH 7.4) 250 p¢L, 1 mM EDTA 100 x«L, 36 mM deo-
xyribose 100 «L, 1 mM FeCl3 - 6H20 100 #L, 1 mM
L-ascorbic acid 100 gL, 10 mM H;0, 100 gL, 5555
150 pLE #7Fske 38T acid 1 mL, 10% trichloroac-
tic acid 1 mL & 37} 100CoA 1087t boiling 3
532 nmelX FFE=E S e ARt el &As1 hy-
27 &S TRtk

Hydroxyl &2 245 (%) =

droxyl radical

Rl e A ke

tz7-2 S’aL =

MIZE HY¥

Rat basophilic leukemia cell®] RBL-2H3A| = 3=
A EF238 (Korea Cell Line Bank, KCLB) o4 <k 9k
2 % 10% heat-inactivated FBS&} 1% penicillin-strep-
tomycin®] #7Fg DMEM (Dulbecco’s modified Eagle
Medium) ®iX]ellA 37°C, 5 % CO, A3}l vjoFslith
NE YZES

ko] Bk Az AEES MTT [3-(4,5-dimethylthi-
azole-2-y1)-2,5-diphenyl-tetrazolium bromide] 2+ =
HS- o]g3lo] =331tk Rat basophilic leukemia cell



line (RBL-2H3) AIZZ 96-well platesel] 1 X 10° cells/

mL FEE 100 pL & 2535 7 24278 F<F wjest 5
FBS®} 1% Penicillin/Streptomycin®] 7Fe|A] ¢k vjj#]
o AlEE F=H¥ (0, 100, 250, 500, 1,000, 2,000 mg/L)
2 Az $ Alzef] AEste] 37C, 5% CO, incubator]
A 24A1F B<F wjekstsich o] DMEMS] 1024 19
ez MTT €9 (5 mg/mL)-& 718kal 37TCollA] 44]
ZF O wjekstel MTTE $HIAIA A% formazano] HY
Aol whth WA e wiA S ZAAHA AT 1
A o}& okx A 3057 X3 2 dimethyl sulfoxide

(DMSO)E 100 pL E538k0] 1A17F B9k &3k & 570
nmelA FFEE S
smiEis 57

RBL-2H3 Alzz5e 2a5]st 42 2959 o] e

Q1 B-hexosaminidase #H] A8 84S =45k %
AFsFTE” 24-well platesel RBL-2H3 A3EE 10% FBS
¢} 1% penicillin-streptomycine®] 71 DMEM =] <]
FEA 7] & 24-well plate©l] 2 X 10° cells/mL A|E$} di-
nitropheny-immunoglobulin E (DNP-IgE, 0.5 xzg/mL)E
FE3 5 37T, 5% CO, incubatorollA 12413F #joksl
ok 7 MEES
KCl, 5.6 mM glucose, 0.4 mM MgCl,, 25 mM PIPES, 1
mM CaCl,, 0.1% BSA, pH 7.2) 2 23] Al&3t t5 37T,
5% CO, incubatorellX 10237 ¥-SAIZ1 & FBSS 1%
penicillin-streptomycin’} Z7}EA] 942 vjx]o] A5E &
=3 (0, 100, 250 pg/mL)ZE SAAIA Mol A3}
37°C, 5% CO, incubatorold 30% 53 WHEAIZTh ©]
% dinitropheny-human serum albumin (DNP-HSA, 10
rg/mL)E 7Fske] 37C, 5% CO, incubatoroA 2417k
H-$-A)7] 3L ice batholl s
AXALE AE 40 nLE 96-well plateol] =
strate buffer (4-p-nitrophenyl-N-acetyl- 8-D-glucosami-
nide 2 mM, sodium citrate, 0.05 M, pH 4.5) 40 pxL &
Y31 37°CollA 1AIRE BRF vjeFA] ths 2t well & stop
solution 200 L & H7}sto] WS FZ A7) 1 micro-
plate reader (EL 808 series, BioTek, Vermont, USA)
£ ol&ste] 405 nmellX FE5=E S5k

o =%

7131 sub-
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Secretion of B-Hexosaminidase (%) =

AT FRE-AR e B

e o 10
Cytokine (IL-4, TNF-a) EHl5 &%

24-well plate®l] 2 X 105 cells/mL<2] #|3%2} DNP-IgE
(0.5 pg/ml)E 53 5 37T, 5% CO, vioF7]ollA 124]
7k ujokst ok AlZ2- DMEM #ix|o] A85 558 (O,
100, 250 pg/mlL) 2 3MAIA AlE 228} 308
&t wjeket $- DNP-HAS (10 pg/mL)E 7kste] 37T,
5% CO, incubatorellX] 2A1ZF WHSA)Z]3L ice bathellA]
105—7 incubation 3to] ¥F2-& EAA| 7T} Hjeko] Evt
M2 96-well ELISA plateol %711, IL-48} TNF-«
-48} TNF-e 555 S74sI3ich

Aelx] e Aae] FAA 727482 GraphPad In-
Stat (GraphPad InStat Version 3.00, 2003) ZZ138-&
olgsto] A Hit + BFEeAkE BRI, 7t =
Biake] EAZ F9XE p < 0.05 F5oll4 Tukey-Kra-

mer multiple comparisons testell &3] 74 3}AT}

Mz
X

= S 130.7 £ 5.8 mg/gs Tk Ao Vet
(Table 1).
MAjROls

2270 & FEE A S S574s17] $1ste] Dp-
PH radicalel thst /\ﬂﬂ“—% —f— I3k t) Fig. 104 B
= vke} o] A7 & —r% 2- 100, 250, 500, 1,000
pg/mLelA 242 11.1 £ 1.8, 22.3 = 3.1, 36.9 = 0.9,
38.9 £ 54%= tx7} Hlm}m% o 55 o)EA 0w
AxpEol o] 7k

Table 1. Extraction efficiency and total amount of phenolic compounds of perillae semen water extracts

Extraction efficiency

Sample
Sample weight (g, dry)

Extract weight (g, dry)

Total phenol” (mg/g)
Yield (%) P /9

Water extracts 30.0

1.56 52

130.7 £ 58

1) Results were represented as mean * SE of three independent experiments
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Hydroxyl radical 2H&

2274 & FE5 100, 250, 500, 1,000 zg/mLe] &

|- hydroxyl 22 2A%S 543 A, Fig. 29} Z;L
o] Z}7} 81.2 £ 2.7, 81.6 = 4.2, 87.6 = 4.3, 93.1 *
1.3%% 2774 B 2259 =57} Z7}8H2 hydrox-
yl radical 27A&Ado] S7lEeon, 5%l 1,000 pg/
mLolA 93.1%% 7V =gkvh

I\1|EEA1
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Fig. 1. Effect of Perillae semen water extracts (PSWE) on DPPH
radical scavenging activity. The values shown are means + SE
(n=23). Significant differences were compared with control at
x: p<0.05 vs. control.
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100, 250, 500 pg/mLe] &% WA 242 98.2 £ 2.7,
98.1 +£ 2.7, 96.5 = 1.5% Al AEE&S YRl vz
T B wf {221 2fe)7F ISIEE 1,000 2 2,000
pg/mLEEAAME oF 10%2] AlE=AS YeERfITh oet
A AFH B 2EES 043t 5] ~E T} cytokine &
3 59 A AR AEEl FFS TA 9 500 pg/mLE
= i 9]eld xEgskel

O.u.,

B -Hexosaminidase 25

2270 & FEEC] F9T 53 AR S8 vt
AEY 39 AEZ] Eu|3g]o| z#s= S-hexosami-
nidase #H]el| v]x]+= 9323 RBL-2H3 basophillic A3
FollA S35 d¥l= Fig. 49} 2t} 22714 & 259
100, 250, 500 pg/mLs%olA B-hexosaminidase 4]
T HERTE VIFe® 72 67.8 £ 11.9, 65.0 £ 1.3,
579 £ 3.2%% F& oEHoE A5k, 250, 500
pg/mLefA %9]3}71] B-hexosaminidase TEH]7]' A 5
otk (p < 0.05).

Cytokine 2Hl5

2427\ H B FEEo] DNP-IgES} HSAR 9%5S
X171 RBL-2H3 AZEo)A cytokine IL-49} TNF-o 234
of HRi= JFS Lotrr] 98 AlEE 100, 250, 500
pg/mLEEE A ste] cytokined] HHS 5745 4
= Fig. 58} Fig. 60 YeRSlt)
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Fig. 2. Effect of Perillae semen water extracts (PSWE) on hydroxy
radical scavenging activity. The values shown are means + SE
(n=23). Significant differences were compared with control at
x: p<0.05 vs. confrol.

Fig. 3. Effect of Perillae semen water extract (PSWE) on the cell
viability in RBL-2H3 cells. Results are from three experiments and
are expressed as mean £ SE. Significant differences were com-
pared with control at x: p <0.05 vs. control, == p <0.01 vs. control.
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Fig. 4. Effect of Perillae semen water extract (PSWE) on 3 -hexos-
aminidase release from RBL-2H3 cell. RBL-2H3 cells (2 X 105 cells)
in 24-well plates were preincubated with 0.5 xg/mL anti-DNP
IgE (antibody) for 12h, washed with Siraganian buffer, incubated
in Siraganian buffer containing 5.6 MM CaCl. and 0.1% BSA for
10 min, and then treated with 1 mL of PSWE for 30 min. To ac-
fivate the cells and evoke an allergic reaction, the cells were
stimulated for 2h with DNP-HSA (antigen; 10 #g/mL). The con-
frol group stimulated a cell with an antigen and antibody. How-
ever, without IgE-HSA group did not stimulate. 3 -Hexosaminidase
secretion into the supernatant was then measured. Results are
from three experiments and are expressed as mean = SE. Sig-
nificant differences were compared with control at =: p<0.05
vs. control, =xx: p<0.001 vs. control.
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Fig. 5. Effects of Perillae semen water extract (PSWE) on IL-4
secretion from RBL-2H3 cell. The cells were treated primed with
anti-DNP IgE, treated with PSWE and stimulated with DNP-HSA as
described in Fig. 4, and the supernatant was subjected to EL-
ISA. Results are from three experiments and are expressed as
mean = SE. Significant differences were compared with control
af sk p<0.001 vs. control.

Z T MEOA TL-49] FH%2 2.68 = 0.1 pg/mL= &
A5 Z7kEek T AT FEES 250, 500 4
g/mLEEE A23I3e woll= 22 2.13 pg/mL, 1.96

35 *
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Fig. é. Effects of Perillae semen water extract (PSWE) on TNF- &
secretion from RBL-2H3 cell. The cells were treated primed with
anti-DNP IgE, treated with PSWE and stimulated with DNP-HSA
as described in Fig. 4, and the supernatant was subjected to
ELISA. Results are from three experiments and are expressed as
mean =+ SE. Significant differences were compared with control
at *:p <0.05 vs. control, #*: p<0.01 vs. control, =#+: p <0.001 vs.
confrol.

o

pg/mLE R o] foFog ZaErh
(p<0.001).
TNF-a &) 7Z-$-ol% DNP-IgES} HSA® A 2alA] 9o
A 26.1 £ 1.6 pg/mLE tZ2=7-¢] 37.8 £ 1.00
pg/ mL Rt} #A3] W FHES YeERYIcE v
A7 & FEES 100, 250, 500 pg/mLE A2]s}
9L wlol= 2427k 33.3 £ 0.3, 32.3 £ 0.4, 315 £ 0.5
pg/mLE ¥} Blusiels o FoA Sl AAE
KA} (p<0.05, p<0.05, p<0.01).
uehd 27 B FEES IL-49 TNF-o AdES
Aoz ATl st s veRd & S

HolF= At 3

I Bl

103

& 7= RBL-2H3 AlZolM A7 & 259 Tt
3Hd W S a5 dohny] fleto] DNP-IgE€F HSA

7 AEE 2SI 25k iRk AlEelA FH]wo
Q= F|AEMIS g4A WP og =431y on d=A
Alo]E71Q1 TL-43} TNF-a 9 A5 ELISA WHos
=435k

2710 B F5E) A8 B S Sdstod D-
PPH Y hydroxyl radical 2455 343t @4’ 100. 250,
500, 1,000 pg/mL2] HelolA sk oEA o= F7HH S
o1, 1,000 pg/mLExolA 242+ 38.9, 93.1%% 7V =

L




372 /2279 kst 9 a5 &
ek A2 = FEEG atst avhe Azl E
¥ 130.7 mg/gd] = & kol 7|elgttal AlRH)
xz7] Qo] ksl Adol tist Aol =3 oleke F
59 A FoIeL 18~30% AER Soron, BILE
M= 50% ool o] veRdttal Baskeleh® &ja
2L g2 A 52RE dEd BAS FEsl S9% A4 ¥
e 93.0%% ksl E4do] A e, o) BHA
(82.5%), BHT (76.2%) ¥t} ¥ %t ¥ askgich™
Kim Cd5)0 )\034 oﬂr;:_]-% sz/] qu}go%:, o].x]/\]_oﬂ
2A%50] 9% AoF B slgE. o) 499 £
’d 33HE ggo] A4 FEE (96.8 mg/g)ofl Hdl ofgkE
%5 (120.5 mg/g) ol 1.28) o1 =A E757] )
olekar SRtk
j]._7,4_7]4&] = i%% ] tsLOJ szxﬂ Eal u]—_oﬂ ,]OH Otl]—
= A% dEl=r] whgelM ] ddu=r] AT avE got
17] fJsle] del2r] vk R Qlal] A== SIAERI AL
o|E7RRIS HHIE SHIUE AT ' FEES U5
A7) B)EbA| 2591 RBL-2H3 Aol Aglstel g
v A= geS S48 Ay}, DNP-IgEel HSAE A ]slA]
[e]

oL

k2 e aEle] RBL-2H3 Aol Fn)d g3e- 36.0
+ 1.3%% e, izt AR 271 YRl
on, 7} &5 A2l 100, 250, 500 pg/mLe] Fxol
A Z¥zk 68.8 £ 11.9, 64.9 £ 1.3, 57.8 £ 3.2%2] HH|=
FEIF 7S A s HERSlT A=A
= FEEe] Pe|aE] ks B ah:a E% (100 pg/mL)
o) vul] AeFEE) v A oF 2u) A% ETE”
ﬂGlAEPWF & gel=r] Agke] X5l o] 8= gl

= =R 1AUe 24U Ure] B 4= Sl 1A
M A, T4, 718 A8 At = S, A
A4 vl 22 FAES0] ByEy ok Te &
7Aedy AAgke] Wtz Qlalo] ofey] M2, njdy}
2 A7) A 71453 A R0z o, o]dt &
g=27] Aol QoA Y 2], 7S 9 5 JAE 9
6H G| AER oFA| O] AR HARgo = Bkl Al
o7 Z7H ol webA AT M E FEE] 8|
1 G F7HHRl AT F3) A S1AE] AiAR 2
o] 7hs/d< A=
[L-4% F2 TYIF, vubE, S971AElA A=
o, B AEES 4], #3147 1gE) S FHA7)= Ao)
EFRICE A del27] W23kt 9lojA] IL4, IL-5
7} F7rE o] Qleo] oy ATtelA] RaE ek 437
A B FEEC] APIEZR] Enlsel tigh AellA L4 &
vkl thdt Ayl W2 559 100 pg/mLolM = 212

ZINE Aot o T vlweiie W FeAQl s
UrF)rLHX] kot 250 2 500 #g/mL-J FEE At
S u 20.5, 26.9%% 1L-49] #H|Z Fo)H o7 7hAaA

%‘AE}. ol FYUs F= (500 pg/mL) oﬂ A A i) &
5O AleHld 3% A7 (125%) 9 239 F2E9 4
T} (9.6%) 9} v)wshd =& AAES By =0

TNF-¢ & A795A42A vAZe} thaAE 5ol
1 Aﬁ)ﬁﬂo% u}% oézu]_o o om_#

A 129 QA 2] o
% Wgel 08 Q2 v, del=r] weo] Az

jus}

WA A SR =i A LH%A TNF- @+ 3]2~E] 4
e dF WARIAES A EEA Hol 4 E%
oF3lr]71th? RBL-2H3 M EZHFE]2] TNF-q 2] EH|3
o AP E A o2 ol 26.2 £ 2.6 pg/mLE
DNP-IgE¢} HSAZ MXE A=A171 7 37.8 £ 1.0 pg/
mLel vlste] @A 5] Skt Teu A2 FEEe A
AT oA o A% AA7IA] 9k /P Alaze] H]
M= ERlRo] Eokou iyt vlwstls woll=
AR s UERASITE ol st A= AT FE=
o] DNP-IgE®} HSAZ A=+ RBL-2H3 Al3Zo)A 1L-49}
TNF- ¢ o] & dAlste] 955 JAlsh= 713 71
Ue= Kol

AEH o7 AW = FEa> DASHE vIRbA oA
o] EHE oJAlE, A AIEFRIQL IL-49F TNF-«
RS AR 2 -3k vk o W E = ¢4
27] Agke] o 9 sj el -8 Aol Az

Fo

OF
=

RBL-2H3 Al2Eef|A] 2z 14 & S22 st 9 &
A= FHE dolrry] Yste] DNP-IgESF HSAE AEE
gstrzlch sk v)ut AlzeA FH|Eo] Yo 3]
AEWIS G414 wor =4 0}93}9_@ A=A] Alo|EF}
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