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Effect of Brussels Sprouts Extract on Inflammatory Cytokine
Inhibition

Jae-Hyeok Lee', Jeong-Sook Park®
Professor, Dept. of Emergency Medical Rescue, Nambu University
*Professor, Dept. of Nursing, Nambu University

of X =F-2 Brussels Sprouts Extract?] H@3/gAto1E71R19] A0 uX]= FFE AT E7] Foto] IF= At &
Hhg-2 SAdAtaot 22 wi/f IR}t A4 Ao E7IRIQ] TNF-et} 1L-18, 1L-8°] 9J3 Yrebdt), ojof 2 =82 MTS
assay= Ol-&sto] AlZo] it &S AHET, RAW264.7 HAA|ZE lipopolysaccharide (LPS) Ao 9Js) A€
NO%} TNF-alt IL-18, IL-87} Z-2 FEA Al|E71R10] tist A S A Htt. Brussels Sprouts Extract 10mg/mL,
100mg/mL, 1000mg/mL s=2 A2 & A A=5 AHE 23} Brussels Sprouts Extract2 Al =4 glo] NORA
3} TNF-¢, IL-8< &% 2&F 02 JA5190H, £5] 1000mg/mL SO+ 25t JAIE Bt 54 A|EZI]
o] A3/3S A2t Brussels Sprouts Extract FEHHS 1At 5349 7}‘0—"3% ARSI A7371573 AEelu A5

ol & A5A 24 S ARk & 5= QU

o Fo

7|19E : & FuliFE, 9354 APIEFR], NO, TNF-e, 1L-8

Abstract This paper was conducted to examine the effect of Brussels Sprouts Extract on the inhibition of
pro-inflammatory cytokines. The inflammatory response is manifested by mediators such as reactive oxygen
species and inflammatory cytokines such as TNF-e, IL-18, and IL-8. Therefore, this paper examined the
toxicity to cells using the MTS assay, stimulated RAW264.7 macrophages with lipopolysaccharide (LPS), and
stimulated reactive oxygen species such as NO and TNF-e, IL-18, and IL-8. Inhibition of inflammatory
cytokines after treatment with 10 mg/mL, 100 mg/mL, and 1000 mg/mL of Brussels Sprouts Extract was
investigated. As a result of the experiment, Brussels Sprouts Extract inhibited NO production, TNF-« and IL-8
in a concentration-dependent manner without cytotoxicity, and showed significant inhibition especially at a
concentration of 1000 mg/mL. Brussels Sprouts Extract, which inhibits the production of inflammatory
cytokines, suggests the possibility of reducing inflammatory response and controlling inflammation, and can be

seen as providing potential as a health functional food or prevention and treatment of inflammation.
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1. M2

4] 79 Ao g2 TH9 o sk A
o7 H7t HHA oS o) B2 JAAHHE d
skl QUeH1]. 5] AR i ot YA E
Shsto] aksl, 4, el 7]ofsks tEAR A=
Gl SEESY, BEEE 50| AUrH2l. ARk A4
o= e S Ueli= o] Aok B =53
kS g 3 3K glucosinolatesAlEo] E0]QtH3].
E5] ARk 249] Y, PRI glucosinolates®]
Z52lSinigrin’d£37} glucosinolates®] EJAHE 5 5t
9] isothiocyanates®] 9J3F A2 HIEI ik
51 AR} A4 F F2ol A87E STtet Qe W
F8S2(Brassica oleracea var. gemmitera)y= H719]
AR Gol A AufE]o] Brussels sproutsEhal 231
o} 19417] 0|20 {ET v]=o & AutE|lor Hef
2 ot vl Qi Hlof f-Asta gtk F4
o] sttt ERE Highdo] Astal A4/l o A
Hol @ol o] 8= rHo, 7. Sl A= 1990 -5
AFF A= o H o= myaof it AB7L &
oJUA ol A& Auli7t Eofutal ATHS]. B
& B-carotene, rutin¥} 2= ¥4 akgtE HEH]
CY] “gHo] grt gujso] Hs| © o] Eoilom
glucosinolate €91 Sinigrin®] &5-5t0] &4, Ak}
S0l A9l T3 ZFI} Alo|dR{7t St e
5] A Al I EFT 22 A Adk H9t, A4S
AL, A 59 TAo] FAAsh= o= BT Itk
[10,11].

fofgt W, o Aol tigh ANl AFHHe-
ChRE HAA| o AF w7 IAEo] Hofsl= A B
SHRgol™ Aol Qg ®o] AlAgoTH12]. HY
e RS FFERES Aol &AL Adfsta
(13,14], otod =4 QP FAFE 9 A AZ2S
AAsHs AAQ] BEgoltt. thAA| oA cytokines,
lipopolysaccharide, tumor necrosis factor-¢ 52 4
% A=l o A5 28] HAL IS EASHAH
(151, theFet E/34kAaETt TNF-e, IL-18, IL-6, IL-8 &
3 22 A5 WA 7 Eef g6l 95 wAAAY 2
AYARE A 9] W2 S o] glom thAlA w7
FF B 2EA A o= tfet A58 A8
Mg

E5 £9 4 tH17,18]. o]of & Ao A= Lol

ook

o

|z o

AB|7} Zo] B3 Ql= 49 Brussels Sprouts?] @5
A Al EFIQI AA|of B|A| = PR AmE L HF71H
of B35l 7|22 AE] ST A8 ATBH R YT

37] 18] A= ek

2. i

2.1 &3 M=ot A9

HEPIFE FFFANAN ARE Ao 71
A Tl AHGNGITE. 7 AEE AT R A

Asto] A& & 50°Col|A] dry ovenollA] AX & Y7 A
9] 5Hjof| 3k 100%TH2-2 H715HAT 50°CollA]
216A7F 2 F ool 55T & 52 1AxSt] A&
2 AR5ttt ZF sample 3g& 80% ethanoll] 50§ 5T
ojstol| A ¥ Bt & ARgSIgITh AlEadS ol &
x| el 25| QlFH|olE= F7]H o8 AT o]85
of &5Z o, AEHgZ A5l Dulbecco's Modified
Fagle MediumAr&-51%. 2™ Gibco BRLAKGrand Island,
USA)OJIA F-Q13} streptomycin-penicillin, fetal bovine
serum(FBSARESIAT A ZEAIZE-S B 7)Y Promega
ARYA Cell Titer 96® AQueous One Solutiong ARE-0F3
T, AFAI= Sigma-AldrichA} (St. Louis, MO, USA)®]
A Escherichia coli 0127:B8 52l Lipopolysaccharide,
iNtRON BiotechnologyAl (Suwon, Korea)ol4l NO
detection kitZ F+4sto] ARSIt TNF-2F 1L-18,
IL-8 kit¥= (San Diego, USA)BD BioscienceAto| Al #+¢
sto] Wi g2 Akt

2.2 MIELH{QS

2 Ao ARERH Mz PRAY AN
RAW 264.7M| 22 3= A5 23 ((Korean Cell Line
Bank, Seoul, Korea)ollA] EeFitoror] A|xufjks ¢
3l 1% penicillin-streptomycin, A% 347 JFS 9
3| 10% FBSE %713t DMEMEIAE AR8-5F Tt thalA|
2= 37C7F FAIEE 5% COAFH| ol B ol A B Fatod
=g

2.3 M HES A

Brussels Sprouts Extract®] RAW 264.7A|2Z0] tigt
BEE HA2 MTSA RS ARESHo] RAW 264.7412S
96 well plate®] 1.0x 10°Cell/well B33F & 20471 =
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S AOIEZHR! Am|of O|X|= S

QF vjF5H L. Brussels Sprouts Extract& 10mg/mL,
100mg/mL, 1000mg/mL F== A 2|5}l 24A17F &<t
HioF & 20ule] MTS Solutione A&5Fc}. 37C7F &
A== 5% CO, QIFFHIolE A ¥HEAIR] & SFEE
450nmollA S7gsto] Al JE2EZ HEEE HAISH

o

2.4 NO assay

NOY| YA A= GriessA|FE AREsto] 4513
t}. RAW 264. 794 ZE 5.0x10°/wello] H =2 B3
& 20A|7F B9t vkt Brussels Sprouts Extract
10mg/mL, 100mg/mL, 1000mg/mL A =|atiL 1A]7F &
o]l LPS 10ug/mL= 37F3t & 24A17F i gstolrt. vk
o3} T QF9l Griess A9k Aokl 10&E7F v
FEd & 540nmolA FFEE S0l Sodium
NitriteE o]-&5to] #3235} 3t & HiYHO| NOTEE 2
gkt

2.5 Cytokine Assay(TNF-a, IL-18, IL-8)

RAW 2647HAAZE  5.0x107/wello] HEE
96wellol] E3F & 18417t B2t st viF &
Brussels Sprouts Extract® 10mg/mL, 100mg/mL,
1000mg/mL F=E & skl 1A[7to] A Fof] LPS
10ug/mLE 37ksto] =3 & 2441t 53t v et &
AHgStAT M ZEgAS A2 thg v g5
TNF-a, 1L-18, 1L-8& ELISA Kit2] A& ol upet =
At
A

=
Ly |

2.6 X

£ 49e 39 waagon] 48zl SAH Aol

+ SPSS software package(Version 22.0, SPSS Inc.,

Chicago, IL, USA)E ArE5FH W students' t-testE

o]-gsto] Alitslitt. FolidE& AL p<0.05 =l
A 213851t

1| X}
=

3. g7 Zn A v

3.1 Brussels Sprouts Extract2| RAW264.7X|ZZ0]|
ist MEE

Brussels Sprouts Extract®] A2 st 282 1

71915k] RAW 264.7 tHAIMZO] Brussels Sprouts

Extract 10mg/mL, 100mg/mL, 1000mg/mL &= 2&
oz Aot NEZPEES & 5 = MTS assay
£ ol 8ot SHT A NEEAGL Q= AR AR

THFig. 1).
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Fig. 1. Effects of brussels sprouts extract on the
cell viability

3.2 Brussels Sprouts Extract2] NO 24|

NO= 74, F39] 7|A| 2 Ao M= LAY nitric
oxide synthase (NOS)°ll 28]l A= thekst AJe]4]

= Y4 9T sh= Aoz dEFoH [19]. NO9
Z83 752 NEEA, 84T YA, "gdxdat
B oS B A9 ol Foltt. S AAT
2l NO, HNO:&F 22 &32 A=0ll 9Jgt 4549 Al
w7 A5 HARRE & Qlsto] NO, HNO7t th
AgETH20]. & Ao dF AFEER ol AR
£ LPSE A 2|5kl RAW 264.7H 414 Z2] NO<A o] 1]
Z|+= Brussels Sprouts Extract®] IS 4% 23}
(Fig. 2), LPSE A3t w04 NO9| 57t @4]s] 57t
RO, RAW 264.7HAAZRE vioket FoflA NOY
e W9 @A St Brussels Sprouts Extract
< Foig AE2 5 ¥ o0& NO JA7T T2
o 53] 1000mg/mLofA 215t AAIE E Gt

LPS 10 100

1000(mg/mL)
Fig. 2. Effects of brussels sprouts extract on
inhibition of NO

xds

0 |
Control
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3.3 Brussels Sprouts Extracte] TNF-a, IL-18,
IL-8 K|
A0 BES Yeil F28 AT A4 Aol
A5e olgeel @3 JEE AAua. ol
Brussels Sprouts Extracto] @&/ AF|E7}Ql TNF-¢,
IL-18, 1L-89] YA A= FF= AFs7] HAsh
RAW 264.7H]4] Al 3Lo]] =2 3= LPS 10ug/mLE 37}
3}l Brussels Sprouts ExtractZ 10mg/mL, 100mg/mL,
1000mg/mL FE=H= A2et F vjz|of| A/J%E TNF-e,
IL-18, 1L-89] A H=E ELISA kit HlFdo] et =
A3lAT}. TNF-a QA v]X|+= Brussels Sprouts Extract
IS ZARSE Z3KFig. 3), TNF-e 9AI= Brussels
Sprouts Extract A&kl et fEH o g AR E K
Hom E3] 1000mg/mLolAe= folgt ol
LPSol| 9J8] K= [L-182] Ao m|X]=
Sprouts Extract 3= AR A3lFig. 4,), IL-159]
WA= v JEH o it FFS EPou
YR 22 o9t IL-8AtRIEFIRIC] AAof HA|=
Brussels Sprouts Extract 93 AR 23Fig. 5), &%
o]z 0 2 Zrashe A2 HY.om £3] 1000mg/mLol
ME FolRt 0]t Hwang®] Earof oJshd -2
2] -’—f—%&”ﬂoﬂ E BRI S A EFEE
Hr} 80%ClghE 250 Fa/E0] Bol &Y
ou AEET FAHE =2 ACE HISEIGITHE]
Lee 59 Harof oJald thA]A|3E9 Brussels Sprouts]
FQAH sinigrin AZJA] MAPK Q1Aks} & NF-¢
B(nuclear factor-kappa B) 84 A& Sl T3t &

573 Al E7IR19] A/go] QiAlEE HarstRltt21].

Brussels
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&
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T
3
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o
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Fig. 3. Effects of brussels sprouts extract on
inhibition of TNF-a
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Fig. 4. Effects of brussels sprouts extract on
inhibition of IL-18
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Fig. 5. Effects of brussels sprouts extract on
inhibition of IL-8

4. 28

G5 2EALAZE &8 7M54°] U= Brussels Sprouts
Extractol] tiet 71221 2] S4% FAdE 45t
At} AgAa} Ao A-8H Brussels Sprouts Extract
2 ARAEES RASHH S4E YA Ygsith
RAW 264.7Hj44 20| A=A R AREEl= LPS A &
RAW 264.7X|20] 4 Brussels Sprouts Extract2] NOAY
A3 JAo disll H7F Ak LPSE A28t diZ27tol A NO
9] HEE= Z71E oY, Brussels Sprouts Extract& &
of gt AT A7 wkof g&F o NOAA|7F Tz
9o E3] 1000mg/mLolA Fagt AAE HAot.
BS54 ACIEZIR] TNF-e9} 1L-14, 1L-8 A ot
FES AW E 23} LPSE A 2E hRollA TNF-e9
Z717F dASHA YEFE o™ Brussels Sprouts Extract
£ A Ao e sk g o= fo3t JAE
et [L-18A00 | A= FFE RARE A1, 22
3t Brussels Sprouts Extract®] #&s ko] w2} &3]
O =& Zadl= A2 Blou G5t AAl= HolA &
At IL-89A0l mA= FFE RARRE A3t A=
Brussels Sprouts Extract®] & J&F o=z ZHAsh=
A% B3om 1000mg/mLollAl FoJ3t AAIE B
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o} oAy} 72 AdE Brussels Sprouts Extract
RAW 264. 721 A|22o] A LPSe]l &8} F-E 5= NO2] 48
A} AFA AFIEFIRI TNF-e, IL-18, 1L-89] &
HIgE AAAFTE ol A% ATEL Brussels

Sprouts Extract®] A|ZAHE BoliA SHH IS4 A
o|E7IRl JA7|HE0] 4771578 AECIY dF o
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