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Abstract: Sesame (Sesarmum indicum L.), one of the oldest oilseed crops, has been known to posses antioxidative and
inflammatory effects. This seed contains lignan compounds such as sesamin, sesamol, sesaminol, sesaminol diglucosides
(SDG), and sesaminol triglucosides (STG). Sesamin, a major lignan in sesame, displayed several -biological activities
including a protective effects against oxidative damage in the skin. In the present study, we investigated the effect of
sesamin, sesamol, sesaminol, SDG, and STG, on nitric oxide (NO) induction and inducible nitric oxide synthane (iNOS) and
cyclooxygenases—2 (COX-2) expression in lipopolysaccharides (LPS)-treated RAW 2647 cells. The results showed that
sesamol and sesaminol significantly inhibited NO generation but they were also cytotoxicity however, sesamin effectively
inhibited NO production (ICs»: 64 M) without any cytotoxic effect in LPS-stimulated macrophage RAW 264.7 cells. In
further study, it was founded that sesamin inhibited the expression of inducible nitric oxide synthase but not COX-2
expression. These results suggest that sesamin may be useful for improvements of the inflammatory diseases.
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M (Sesamum indicum L)E 73 (Pedaliaceae) #
A& (Sesamum)®) 134 ZEAEZA Ee Iy 37|
2 o AgolA ofF 228 Zug dd L 4
SFARA ol &HT 1] FAd= AA(sesamin),
AAHE & (sesamolin) # 72o] L AA7}F At 48 o
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TFAZMY AR MAE(sesamol), AAHT]E(sesami-
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ATHIZ. NOE w9 B3 SI3E=4] lipopoly-
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3] AAA Cyclooxygenase (COX)+ prostaglandin
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pholipid€  prostaglandinf(prostaglandins, thromboxanes)
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Figure 1o YeRAT)

2.2. M|=zuft

‘Mouse macrophage-like cell line$l RAW 2647 cells2
FZAEFATADANA F]5H9 2™, Dulbecco’'s modi-
fied Eagle medium (DMEM)o| 10% fetal bovine serum
(FBS), 100 U/mL penicillin 2 100 yg/mL streptomycin
& 33 viRE ALl 37T, 5% CO;  incubatorell
A odjekslgch A EE cells 80 ~ 90%<
confluencyoll Al A8&93, 20 passagesE W71A &2

cell9t A3 T

2.3. Mz ME8 =3

Raw 2647 cellsS 9%well plates] 5x10° cells/well
MNES EF311 24 ho] At & WST-8 assay system
(Dojin Laboratory, Kumamoto, Japan)& o] &3te] AlX
o AEEE 40 nmollH EFZE SA3AY AZAE
$-2 control celldl] ©ig HEEZ eI

[cell viability (% of control) = OD sample/
OD control X 100] (& 1)

2.4. Nitric Oxide &%

RAW 2647 AIXF2HE AAAE nitric oxide (NO)<
G2 AE g Fo EAEE NO;'Y FH2A Griess
Aekg olgsle] EAsgh & ATEY A5 100
pL9 Griess Al [0.1% N-(1-napthyl)-ethylenedia-
mine, 1% sulfanilamide in 5% phosphoric acid] 100 uL
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Figure 1. Chemical structure of sesame
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2.5. Western Blot Alg

A7 (sesame) @] INOS, COX-2 ©@uld @do] nx=
dEe A7) st Western blot 45 AAIFA
t} RAW 2647 A XZel 2} %59 sesamin @ LPSE A
g5ted 24 h &< #lY3 £ protein extraction solution
(PRO-PREP, iNtRON Biotechnology Co, Inc., Seongnam,
Korea)2o. 2 @A & &3 T 4TA 12000 rpme &
10 min7t 94 Bt As5ds
bovine serum albuming® ¥F#EZZ Bio-Rad protein
assay kit (Bio-Rad Laboratories, Inc., Hercules, CA,
USA)& A3t Bradford Hol whe} Al 50 g
o ©"e 5 X SDS sample bufferell ¥ i 100ColA 5
minZt 7188 & Agz AMgstdrh 10% SDS polyac-
rylamide geldlX 80 V& #H7]9E3% F nitrocellulose
membrane 2.2 transferAl 7)1 5% skim milkE &H-&-3
blocking solution®lAl 1 h 5¢F ¥H$-A1HT INOS ¥
COX-2 &A|(Santa Cruz Biotechnology Inc., Santa Cruz,
CA, USA)E 1: 5009 H|&=Z 8A4ste] 4 h 5% 42
oA wkeA)Zl ¥ Tris-buffered saline [10 Mm Tris
(pH 80), 150 mM NaCl]2.£ 5 min® 3¥ washing3}3ich.

Haluo. vade,,

ik

2

By

noglobulin G-horseradish peroxidase, Santa Cruz Bio-
technology Inc)& 2 h &< 424 ¥k§3 & Tris-
buffered saline®.® 3¥  washingd+3th ﬂ%x—igi
Western blot detection system (WEST-ZOL plus, iNtRON
Biotechnology Co, Inc.)& ©|-&sko] dilde] HHATE
w3

6. A22AM U EAX2
RE A3 Zde g IFEAE B892 5A4AH
F9AL student’s f-test® 3G o™ pgro] 0.05 wwk

Yo g sAm0z oo o

3.8 3
3.1. LPSZ R=E NO M40 U Sesames| &1}
RAW 2647 cells2 LPS A=o g3t 95 457t
ALEE g NOE A, 44" NO= wix=z
Wt gA5E RAW 2647 cell wj%Fate] sesamin,
sesamol, sesaminol, SDG, STGS NO #A YA H=E
e #3850, 7B, 100 uMe FEZ 24 h AE sy
Y 4E A Wel NO A4 %S S48 th(Figure 2).
Sesamin9] A YA 2 NO AL dAA7]E Aol
FRHRAEY, 55 A 2 M dde] RAW 2647

=2
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0
LPS (1 pg/mL} - + + + +
Sesamin {(pM) - - 50 75 100

C

0
LPS (1 pg/mt) - + + + +
Sesaminol (uM) - - 50 75 100

E

Nitrite (uM)

0
LPS (1 pg/mL) — + + + +
STG (M) - - 50 75 100

Nitrite (uM)

0
LPS (1 pg/mL) - + +
Sesamol {uM) - - 50 75 100

D

Nitrite (M)

0
LPS (1 pg/ml)  — + + + +
SDG (M) - - 50 75 100

Figure 2. Effect of sesamin, sesamol, sesaminol, SDG and STG on LPS-induced NO generation in RAW 264.7 cells. NO
genecration was investigated by measuring the accumulated nitrite. (A) Inhibition of nitrite release by sesamin in RAW
264.7 cells. (B) Inhibition of nitrite release by sesamol in RAW 264.7 cells. (C) Inhibition of nitrite release by sesaminol in
RAW 264.7 cells. (D) Inhibition of nitrite release by SDG in RAW 264.7 cells. (E) Inhibition of nitrite release by in STG
in RAW 2647 cells. The cells were treated with or without 1 wg/mL LPS in the absence or presence of various
concentrations of sesame compounds for 24 h, Each 50 pL of culture medium was mixed with an equal volume of Griess
reagent and absorbance at 550 nm was measured. Values are mean * SD. from three separated experiments with
triplicate. *P < 0.05 indicate significantly different from the LPS-treated cells.

cellsel A= 34 uM2] NO7F AR en, LPSE A=
RAW 2647 cellsZ 168] o4 Z71st 194 uM<e NO7t
AAEGTE Sesamin A FE 50 pMAlA  26%, 5 uM
AA 58%, ZE|A 100 uMellAe 62%9] AAEHE o}
el Figure 2A). Sesamole HA HE 50 uMellA
48%, 75 uMeN A 62%, 12|31 100 pMoll A= 61%9] oA
Z23E JgidHFigure 2B). Sesaminole #HA ¥ &

hekebdEets)a), #1329 A 3 5, 2006

50 pMellA 60%, 75 uMell A 86.1%, 121l 100 uMell A
< 86.7%9 AAEFE HEled NOE sEYEH
o 71 A A st thFigure 20). SDG HF T%
50 uMoNA 6%, 75 uMollA 75%, 28]l 100 puMelAM =
76%9 dAaRE Uehldt(Figure 2D). STG HA
FX 50 uMellA 59%, 75 uMolA 6.7%, 18]a 100 uM
dxe 73%9 AAEHE YeblAHFigure 2E).
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Figure 3. Effect of sesamin, sesamol, sesaminol, SDG and STG on cell viability in LPS-stimulated RAW 264.7 cells. (A)
Cell viahility sesamin in RAW 264.7 cells. (B) Cell viability sesamol in RAW 264.7 cells. (C) Cell viahility sesaminol in
RAW 2647 cells. (D) Cell viability SDG in RAW 264.7 cells. (E) Cell viability STG in RAW 264.7 cells. Cells were treated
with 50, 75, and 100 (uM plus 1 ug/mL LPS for 24 h. Cell viability was determined by WST-8 assay system. Values are
mean * S.D. from three separated experiments with triplicate. *P < 0.05 indicate significantly different from the LPS-

treated cells.

3.2. Sesame?| Mz ME=H

A9 gad ggEoe] NO AAL AAAzl Flo], &
I g HTEHNOE 28 cell population®] A&
A 719 sdEeExE BEsr] Y3+ sesamin, sesamol,
sesaminol, SDG, STGE 50, 7, 100 yME &g &
WST-8 assay® HAIStA cell viabilitys Z43trt

(Figure 3). SesaminZ HA¥E 50 pMlA 9%, 75 uM
oM 94%, 12l 100 pMelM= 98%9 AlE HEH&
e it Figure 3A). NO A A7 AEEASR 9
3t cell population®] AstellA 71¢l8tA] @& o] BAF
Heirh 18y, Sesamol2 A EE 50 uMol A 58%, 75
UMM 4%, T1E)3 100 uMOIA = 42%9) ME A=

J. Soc. Cosmet. Scientists Korea, Vol. 32, No. 3, 2006



178

A

Pre-treatment
30 r
25
N
2]
£ 15}
2
10
5 -
0 ; ;
LPS (1pgimb) -~ + + + +
Sesamin (M) - 50 75 100
C Pre-treatment
iNOS —pp A G G e
COX-2 —p L2 2 _F 1
p-acin —p | QD G > b G
LPS (1 pg/mt)  _ + + + +
Sesamin (uM) B - 50 75 100

B

LPS
Sesamin (uM) ~ - 50

D

25y

(1ug/mL) - + + + +

Post-treatment

iNOS —p» i e o o
cox2 - TObad
p-actin—p | QD GHD NP @D WGP
LPS (1 pg/mi) -~ + + + +
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Figure 4. Effect of sesamin pretreatment on LPS- induced NO generation (A and B) and iNOS and COX-2 (C and D)
protein expression in RAW 264.7 cells. The cells were pretreated with sesamin for 24 h and the medium was replaced with
fresh medium containing sesamin. The cells were treated with 1 ug/mL of LPS alone or LPS plus different concentrations
(50, 75, and 100 (uM) of sesamin for 24 h. Equal amounts of total proteins were subjected to 10% SDS-PAGE, and
expression of INOS, COX-2 protein was detected by Western blotting using specific antibodies. A -actin protein was used
here as an internal standard. Data were described described as mean S.D. from three experiments performed in triplicate
for iINOS/ B-actin. *P < 0.05 indicate significantly different from the LPS-treated cells.

< Yego]l NO AAAAIZ AEEHeZ gk cel
population®] AstolA 7| TE Aol HEHAT
(Figure 3B). Sesaminol®= #HA%% 50 uMlA 9%6%, 75
uMelA 519, 28] 100 pMalAE 8%9 AE AEH
& Uede] 2lad 83E F 7 EdeE NO A
AL AANAA T o]= sesaminol®] HEZEAMoZ AF
cell population®] A3tA 7)dATHE Ao #AAEHA
HFigure 3C). SDGE HAATE 50 uMAA 8%, 75 uM
oA 95%, 23l 100 uMeIME 95%9 AE AEHE
el el Figure 3D). STGL HAFLE 50 uMelA
8196, 75 uMolAl 87%, Z8la 100 uMol = 83%< A
¥ A&8e JehidthFigure 3E). ol4He AxE nig
S LPSel| ofte] Aol F7he NOE FEEH R
ArlstAA AEHELZY ZaEs YeEhhA
sesamin® 2 &elggic)

[e] Xe] [e]
B 3‘1'1:

s dEeta ), Al3Rd A 3 3, 2006

3.3. Sesamin FX%|
MA oo o|xle &0t

AN dag AE F NOE sx&EHoz
A AZAEES ZraAe YERA G3Y sesaming
AA X & LPSE AHglstd NO Aol JAE=A] £
ol HFigure 4). 2 dZ2 3}, sesaming A2d 24 h F
LPSE Aelsled 24 h $o] NOE FEIEHo=z 34
X g gosdrh Sesamin 50 pMelA 13%, 75 uMel
A 56%, 283 100 uM FEAHE 61%E BT FEe
EHOR e AL AT 4 oduh Ao ARgH
sesamin® FE7F $7HgC meE NO A= JAEHA=
¥ X 100 pMolME AEZEARLS gi%led, NO
AL A ICne 69 uMZ Bl = A ck(Figure 4A).

A9 glad #38E F NO AHS AAGHA A%
AERY Zark YeERA &UW sesaming LPSS &
AA A Bte] NO AAo] A= =xE H¥3t9thHFigure
4B). 243843, sesamin® LPSE FAlo] A3l 24 h
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Zd NOE ®xo&EHoz 7AasteExg elsidrh
Sesamin 50 uMolA 37%, 75 uMellA 46%, =zl 100
,UM 01]}\1‘— 5R%E 25 v,])d gA = roz Z%Oi
7“\’5}1_ RAE ¥ 9\121‘4. Ao AR&HE sesamin
&7t E7gel we NO AdE dAEA=Y H
FEel 100 pMoIME AEXEAHL glded, NO H443&
A5 ICHE 59 uME el ¥ tHFigure 4B).

L
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3.4. Sesamin MAMX| HHI SAXMXLH2Z iINOS
o} COX-2 CHHE W x| ED}

NO AAdel 3k sesamin®] 0411];_@}7} iNOS$} COX-
2 o ag Aol g AJAXE Fdstr| $std
INOS$F COX-20) WA= F&S Hrlstdh Sesaming
HAAA 3 & RAW 264.7 celll LPS 1 pg/mL A8t
< o] iNOS7F 2dE %o LPS 1 pg/mL A 3A] &
< RAW 2647 celle ©idol WdE 344 Fstrt LPS
1 pyg/mL3} sesamin®] AEAET] Jg& wxA] &
50, 75, 100 uM FEZoA INOS ©iize] &d& & ¢
Ex o2 Asg e 53, 100 uMoAlA = wl$ &7A
oz wdS AASA AAstAT. 2t COX-2 &
A ddd gEide Aaste A% JErdA Fsioh
(Figure 4C). %3 sesamins ¥4 3 & RAW 2647
cellel LPS 1 pg/mL A)3l¥g o iNOS7F L&
o] LPS 1 pug/mlL X8]8lx] %<& RAW 264.7 cell ‘?_]"33
Ao HdS 34 sttt Sesamln 50, 79, 100 uM &
oA INOS gulze] BHE 5k &2 116]]0}930
W AAR], FAAA EF W T4 age i
Atk 22y sesamin AAA] @A g o] COX- 2 &
07 By daME Badte AT JERA 4g
(Figure 4D). o}*e] g AFE vlgo=F sesamine]
3 NO A4 A= INOS ©d 3o Z4dd 9% A
& 4 e sesamindl 93 COX-2 waiA o]
AAE F940] Y= Ao2 AL

4.3 &

gFuwse ATt ¥ oA YA wE A
zAe] Tan o wgoz Joluin A @FA
AES ol 71HoR GAAEI BYRAG ARAT

of 93ty Fgztd tAMTE o NE BERE st
o 4% w7l FAGNOS, COX-2), Ao]EFFI(TNF-,
IL-18, IL-6), 3]~El9), PGE; EA % chemokine 5%
}\g/l-]gl.]:]. om};ﬁ o=z ;Q E'?J /\L):,Ho]]/q /\at }\g/\—lg,]b
NO, PGE;, TNF-¢, IL-13%} IL-6% A4AQ A 7|
T XA BAFAIRE AFol| ot B A LW TF
Y, FHAE, dzstoln], A& WU, AAF A,

’

z 484 go
= o] AelgdAdo #
aEd HZ A7 -4 3hd Liu 5[18]&
LPSE Hdste A¥FS FUF ratsol sesame oil©]
rats?] AFES 532 H¥FE JAT T RSt
LPSE Axde] A3t +449 TLR-4% ZEsld
92 NEE Z‘i%}'}"% NF-B, AP-1 ¥ CREB$} #&

| A M EE LPS

A= ] Eﬂo}"q ““}t Nzl NZE AEY £ e A
< 93ttt NOE A4dH Y AZdAMRE iak *3’“5]
of g&AH AAAE 9
ARk A= 945}01 I YgE NOT ‘5%"0 7.%%8
Z# g

AF7A o] Foixl NO AsiAl B4 <
5 AEFE ol &dhe APoz 53] vpe29 4
Ao LPSE Aestd I35 mAEde] 3]% AHE-91 NO
7} 2718 HEd), ol FE INOS 9% w7l &40
7198k Ao NO oA &4 7“"011 w%ﬂ oz
"}EF‘]E} ol B AFelMe H¥xst Ul Fo st
goll gk 57kx o s FUF gy
A5 gL 1 F M aRHoE YE
FE<] sesaming AElste] HAX A wWET FAIA
o2 NO AAdYAe INOS, COX-2 &dd ojH
Hol=Xx& ##s5l9tt 2 A3} RAW 264.7 cells
£ sesamin XX, FAIAHA oJFo d@gle] LPS
TI’E NO "3“‘“ A3 AdAHNT, AE AERAL
Halrl 2188 #8 4 Ut Western bloto 2 A4
& Ao E HAAA L FAXMA sesamind] 23 INOS
9} COX-2 ELL_ ﬂ—‘{:' NO AA oA 9} uf L FAIZE A

0 AA A= INOSY LHAHE
"F ATk 22y LPSel <3 A
£ COX-2 &8 JAE Za&ANAE Radh oe 72
& d749 AdE RAW 2647 cellse] LPSol A2A|zk
2% sesamin®l <& AE "32 o= HFEE vA
A ¢ .‘1‘34/\1 LPS *rQrE NO AXSE& a3 AA4A]

£
_.m_,
}.i
>~
>
2
Qi
i
i
oX
oty
>

E23led RAW 2647 cellsol| A
csamin AAASH EAHA BF AL AEEAE A
< FA gowy NO AQIAE=e INOS Edo] oA
HAReH, ot 22 Fol Ut 71Aod= NF-«B
7} promoter® #-g3le] S A A2 dEA
ol RoT oY FHAY 2H 2HEA T &4
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