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ABSTRACT

Objectives : Ojeoksan, originally recorded in an ancient Korean medicinal book named “Donguibogam” and has been
used for the treatment of circulation disorder of blood which was called blood accumulation (Ifif) in Korean medicine,
Therefore, this study was carried out to investigate the beneficial effect of OJS on vascular inflammation in HUVECs,
Methods : We evaluated the effect of OJS on the expression of cell adhesion molecules and protective role in HUVEC
stimulated by TNF—a by using Western blot,

Results : Pretreatment with OJS decreased the adhesion of HL—60 cells to TNF—a—induced HUVEC, OJS suppressed
TNF—a—induced expression level of cell adhesion molecules such as intracellular adhesion molecule—1 (ICAM-1),
vascular cell adhesion molecule—1(VCAM—1), and endothelial cell selectin (E—selectin). Moreover, OJS significantly
decreased TNF—a—induced production of intracellular reactive oxygen species (ROS); and inhibited the phosphorylation
of IkB—a in the cytoplasm compared to the experimental group. Pretreatment with OJS inhibited the trans—location
of NF—«kB p65 to the nucleus, OJS also inhibited phosphorylation of MAPKs compared to the experimental group.
OJS significantly increased the protein expression of Nrf2 and HO—-1,

Conclusions : Ojeoksan has a protective effect on vascular inflammation, and might be a potential therapeutic agent

for early atherosclerosis,
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SATHHSE WA EoolA EAsH: HANEY A4S
22544 Dok, Tumor necrosis factor alpha (TNF—q)&=
o9 93 9% Ko|E7o|H vascular cell adhesion
molecule—1 (VCAM—1), intercellular adhesion molecule—1
(ICAM—-1), 18]3 endothelial—selectin (E—selectin)@} Z+&
P 13 S WA F7AZI,

Nuclear factor—kappa BINF—«B)= A& 222 inhibitory
kappa B (IkB)ol|l &Jst] A== thFst 79 dF9Hs =&
A A=Y HHL ZTH O 2N FGF vhSo)A] o Fa3t
dske Saa?, 1«kBo] Q14kSk= p38 MAPK, extracellular
signal—-regulated kinases 1/2 (ERK 1/2), c—jun N-—
terminal kinase (JNK)¥#} Z2 MAPKs®| &4& §3t9
NF-¢BO| 8 Wz o5& S48k ATt NF-«BY] 4&
3% A WS WO EFNIo] ofste] ZATE AE ) FAr
A(Reactive oxygen species, ROS)¢| Wdef oJste] F7lH Tt
w2k ROS/NF—«B 7|4 A2 2 23 A2 4™
7AskE Tt e Bk Wake] X2 o] Yot v Fashet”,

Nuclear factor erythroid 2 — related factor 2(Nrf2)=
ArSt-2ke] BEg AAL QJIAZ A, A2 oA P e
3, Nrf2= 2 8 FAAZEE Nrf2g§ 236t
AEZZAo AR wAel Kelch—like ECH-associated
protein 1 (Keap1)9] A& A3t kA0 3te] £410
257 =¥ Keapld] Td2 7AsHA =il o] Nrf29]
YA Q] AEHZ oo A A "k I o]Fof Nrf29] & W o]
o] o|FolXA A}, AEZ2 H YolA, Nrf2e= -2 ©99
MAF @& o]Fo|FAE FAsta FArsH/ HAHAA w3
2 2(ARE/EpRE) o] A%t 2ok, Heme oxygenase 1
(HO-1)¢ #2 ARE/EpRE w7l #AA] A =42
HO-19] #3li¢} &9 B4 Fdte] 1Hg A<l 4atet 2t
g $ojsA "Bt Y,

AE Fogo M= mi et T/ HA A7t hFgt
ol et Az FAoz ARgHo ] ek HAEH(OIS, Wuji—
san in Chinese, Goshaku—san in Japanese)2 & 17719
A2 A Sl Avdolty GEft, s, BRE, JEAL, F5EE,
Mk, EiE W, A5%, A%, AL IE, PR,
HE, £, 2H). L840 dig At 7152 A o
Al THEEHEE, ) TeEHolgen, eAA] Az V)&
7 AF st MHA TAFERFBFHANA T HES
A 5 Yot Y. Ao E oA Y A A7
A Aot o8 8§ WHolA 567HA19 A F 7
&9oll ok, E3 o Hare HAMAR WIHEA At
Fopoln]™?, ghofst M=o Yol ATHE F N7 AY
slolct? ol g B Fhojst BN PES
28 o] 24k ARGHTE AL u|dtt, 2y 23
At tisle] @Y =M 2Z(Human umbilical vein endothelial
cells, HUVEC)eIA¢] €5 23 oA 3 BT Ao
gt 718 &% AT v gAo it} gEbd 2 AT
i &4l E o AEoA B 95 FAof gt
A4 &35 AYeA 9 e S 45stLAt A& 3

ahsict.

Sl
ol rlr rlo ol

I.As 2%y

1. A& Az

LA FEAARE AR gt stAF U Epdot
Ao ALt on, e FA A7 Al HHE o3 2o
QAARS FLASI= 17 2579 o= 2008 HMAX (Jecheon,
Korea)?} Omniherb(Yeongcheon, Korea) oA FY3t82
o o]2 100TY FHFE 24 7HES A7) $£7)(COSMOS—
660; Kyungseo Machine Co., Incheon, Korea)ZE ©|-&3}4
22319t 19 the standard sieve (NO,270, 53 um; Chung
Gye Sang Gong Sa, Seoul, Korea)E o|&3}o] ojalst4ct
40°C vee] L% oA vacuum (Eyela N—11, Tokyo, Japan)
= o] 85t AXA7)7] Yot FLE AFoeH, sEA%
3t THPVTFD10RS, IlIShinBioBase, Yangju, Korea). &
FEE0 & 2 4.2 kgo|H 21.0% +EE Y534 52
Az" 234 ME 200 mgs 20 mLe FHFFo) 833531
o, ultrasonicators o]-g&3lte] 308 ZoF &3jA Tt

2. M= v

Q17 EHY oA £ (HUVEC)+= American Type Culture
Collection (ATCC) (CRL—2873; Manassas, VA, USA)o] 4]
9] 3t¥9°en, Human monocytic leukemia cell line
(HL-60) 9A] ATCC (CCL—240)E &3l 3+ 319, 10%2]
FBS7} E3tE o] 9l+= RPMI 1640 (Gibco, USA)°lA 37T,
5% CO; 9] 5= 2o 2 vjestgict.

3. N &g &4

3 Yo ZE 6—well culture plated] £33+ 3 AN|Z7}
oF 70% A% A2 serum free BiAE n A3t & & @
A4S 4 FEHE 30E7 AAE & TNF-oE 3 5%
50 ng/meo] H&=F 7}5to] 6A1ZF vkt HL-60 AlZ+=
culture dishel|A] 10% FBS7} ¥5-5 RPMI 1640 vjA] 2 uj
Fs T 10 M 2,7-bis(2—carboxyethyl)—5(6)—
carboxyfluorescein acetoxymethylester (BCECF—AM,
Sigma, USA)2 &2 1A|7F 5t A5ttt @3 W] Al
B2tel HL-60 AN|Z+& fluorescence microscopy (Nikon
Eclipse Ti, Tokyo, Japan)& °©]&3te] EAt3ch, £3 &
4 ¥ 0.1% SDS7} Z3H o] = 50 mM Tris—HCI (pH
8.0)E o|&3}o HZE £3)A1A spectrofluorometer (F—2500,
Hitachi, Tokyo, Japan)E& AF&8}l% 485 mm3} 535 nmQ] T}

Jom BRES 2Rk

F3 T AZ7L 70% = A A4S 307 B¢ A
3lal, TNF—eE 2% 5% 50 ng/mlo] HEF 7}sto] 6A7F
o wjostAct. viF &, 1% paraformaldehyde® 1A]7F 1L
A3t 1% BSA7F &-5-¥ PBSE welloll ¥ 1417 59 A
204 blocking 3tHTH ZF wellE A& & ICAM-1,
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VCAM-1, E—selectin 13} ZA| S 1% BSA7} -3-% PBSo)l
1:10002.2 3A3s}e] BEF3t thS 4T 259 A overnight
shlch WAL 3 23 FAIE Aol Al 1A Fet A st
Aot AlEZ ujF wix]e] 100 m¢e] TMB single solution
(Life technology, Carlsbad, CA, USA)& Z} wellol| 37}3t
g 7] o] mehMo = Wl 100 mee] 1 N HCLE
dof Bg FudTh Mo] mesoz WA Hu Yyel
A=E spectrofluorometer (Infinite F200 pro, Tecan,
Switzerland)2 o] £3}4] 495 nm TA o)A 2A5}F T}

5. @A B9l western blot ¥4

L2 HA4H TNF-oF A3 @3 o AlZE PBSE 23]
AlAskaL, RIPA buffer2 NZE &dfste] g F&3t
Aok, @3 FFe BradfordHS o]-g3te T o] S
10% sodium dodecyl sulfate—polyacrylamide gel
electrophoresis (SDS—PAGE)EZ #A7| %3t Hast &
nitrocellulose membrane® & transfer 3tHTh B Eo|Z]
FA A FA5H7] Y5t BSAZE T-H H o Ao A
1A17F E<F blocking 3ttt Blocking® membranes
1:10002.2 3]43g 7} g7l el g o) 13} AIE Aot o
1:20000.2 3|47k 23 FAE F2oA 1AIZE H3A17] 2L
ECL solution WHA|A @& HEE chemiluminescence
(Amersham, Buckinghamshire, UK)S Al&3le &4 &

% stk

6. AAZ GAA FF Hd A WS

% Yy MEZHE Total cellular RNAE Trizol
reagentE ©|-&8to] E3tATt cDNA &4E 915te] 500 ng
mRNAT} 20 m09] reverse transcription reaction incubated
in the SimpliAmp Thermal Cycler (Life technology,
Carlsbad, CA, USA)E 42 & 42T oA 60 &, 94C oA

& Higste] /4E cDNA Ao AREE w71 —20C A
BT 4% cDNAE 0] 83 real—time qRT PCR&
ANST, A primere] @71 AEEe ohed 7,
VCAM-1 (forward: 5'-ATGCCTGGGAAGATGGTCGTGA
-3, reverse: 5-TGGAGCTGGTAGACCCTCGCTG-3'),
ICAM—-1 (forward: 5'—-CTCACCCGTGTACTGGACTC-3',
reverse. 5 —CGCCGGAAAGCTGTAGATGG—-3 ), E—selectin
(forward: 5'—ATCATCCTGCAACTTCACC-3', reverse:
5'—-ACACCTCACCAAACCCTTC-3"), MMP—-2 (forward:
5'-AAGACTGAAGATGTTACTCCAATGGAAG-3',
reverse. 5 —AACGTTTGTG CTTGTTCTTGTAGTGG-3").
1 m¢ ¢cDNA sample, 1 m{ primer pairs, 8 m¢ ultra—pure
distilled water, 28|31 10 m¢{ SYBR Green PCR Master
MixE 4°]& 2 Step—One™ Real-Time PCR System
(Applied Biosystems, Foster City, CA, USA)E o]&3}4
95C oA 10 & Z<¢ denaturation step < AR 1 &
95C oA 15 = B¢ ¥ 409 §HE3IEom, 60T oA
60 = APkt Z2+2-9] RNA sample < Al ¥ §HE A9
< 3}tk mRNA =% Z3= GAPDH mRNA &34 ZAd}o]

ofsto] Eststeint.

(-CLETEY:

X

NF—«B p659] & 29| o]5= &els7] ¢ist] 3 U
AMZE Lab—Tek II chamber slideol| ¥jefatgitt, A4S
30% B¢t AAES o, TNF—«a (50 ng/ml)E F7H3t4]
SHA|7E B9t 712 wjoFsl it MEZE 4% paraformaldehyd
£ ol &3t AAPAAZE thE 0.1% Triton X—100& A3}
St NF—«B p65 A& A2 v F 2hdo] o 3=
22t 34| (fluorescein isothiocyanate (FITC)-labeled
secondary antibody (Santa Cruz, Dallas, TX, USA))Z
A start. Ao & AZHstst7] 918k 1 ug/me 2] DAPI
(4',6—diamidino—2—phenylindole)E 30%& &3 2|3ttt
PBSE ALt A|ZE AM|&%H &, fluorescence microscope
(Nikon Eclipse Ti, Tokyo, Japan)E A3} NF—«B p65
9 3 YR olF H=E |EsIAT

8. Luciferase assay

g Y9 NE7F 60-70% F= culture plateo] A2HA
=9 lipofectamine LTX (Invitrogen, Carlsbad, CA, USA)<
o]-&sto] A A A AlFe A W] gAY plasmidE
M| Zof transfection A|AZETt, 5 ug of pGL3—NF—xB—Luc
EE RenillaZ AE 8 v ®] 5 w09} 31519 lipofectamine
LTX reagentol & 4loj& th& A2 Aot Fot, 724
Zho] At & A|xof eFALE 308 F& AA T st 11,
TNF-a A& 1X7F ¢ Yol & o2 §3lA]A =T

Luciferase @A XX Renilla—Firefly luciferase dual
assay kit (Thermo Scientific, Rockford, IL, USA)E o]-&
st ZA3iT

-

L BARAE S

T AN F3-AQ CM-H:DCFDAE ARE-3te] ROSY
7

o ©

A A s 2A5YT 60m? dish culture plateso] @3
o AZE wjofete] 23, E7L 70% A= A HE @

A

HAAE 308 ¢ A A g}, AlEZ wjgFdS AAT o
TNF-a9} 37 20 uM CM-H;DCFDAES ¥ th 1A|7H
Bt MIEZE viFsITh, AlazollA AB/dE E4dAkae fluorescence
microscopy (Nikon Eclipse Ti, Tokyo, Japan)& AR&3}o]
Azrgretg o, g3go] Jrof gt 422]+& spectrofluorometer
(F—2500, Hitachi, Tokyo, Japan)E AF&35}o] 485 nmi}t
535 me] TAFo 7 EgAA0 Y J=E ST

10. SAEA

A A B4 7 AP 7He HaX9r 2EHAR
AP oH, Ay A3t FAAFE Systate] SigmaPlot
version 10.0& AH&3}to] Student's t—testES £3+o] p Ztol
0.05 oJ35tel % -3t zfo] 2 BA ST
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m 2 3
1. TNF — ool &J8) A42-& e HUVEC M Z| A raju @2 o] §|E9] Bzto] g3t 2 HAke] Fa}

L AARS A|Eof 308 Fo AEd & o2 TNF—a A= 6A17F £ tf2 BCECF-AME ©]-83}9 HL-60A| 25 HUVECY]
2.5% 10° cells/nl £535te] WiFsAT}, Figure 1014 13 4 gIEo] TNF-ao] Jshe] /b8l wrajujg@Te] Az 22t 4
£ oAt AR A BE GEHOR INF-« B5 He 2o ulste] Zasts dus 9 4 A3l

(A)

TNF-a (50 ng/ml) TNF-a (50 ng/ml) TNF-a (50 ng/ml) TNF-a (50 ng/ml)
+0JS (10 pg/ml) +0JS (20 pg/ml) +0JS (50 pg/ml)

(B) 10,

100 1
80 4
60

P S

0JS (ug/ml - - 10 20 50

HL-60 cell adhesion
(% of control)

TNF-a (50ng/ml) - + + + +
Figure 1. Effect of OJS on TNF—a—induced adhesion of HL—60 cells to HUVECs. Adherent HL—60 cells visualized using fluorescence
microscopy (A). The intensity of fluorescence was measured using a spectrofluorometer (B). Data are presented as mean + S.E. of five
independent experiments with triplicate dishes. **£¢ 0.01 vs. control, #£¢0.01 vs. TNF—« alone.

2. HUVECH|A] & Xto] TNF—eo] 93 SE% VCAM-1, ICAM-1, E-selectin & 2] &Ao] u]x]
= 9%

ELISA 7|¥& 0]83}le @& Alo] adhesion molecule?] WL %]Xﬂ/\] 7= Ao AXRE 3T 3]-%4, ICAM—-1, VCAM-1,
E-selectin®] W& $7h= L84S 20 ug/ml oS =22 AFstEE o 5= JEFHOZ TN o= A o v|ste A
3= 232 #9215t tHFigure 24), ©] AAE viglo 2 AE B3I ¢IxE52 mRNA 4d JEE real—time qRT PCRE& ©]&
sto] 3ttt 1 A3 TNF—adll 5t 71 AlE B2 QIAES] wdo] &4t oty FaHEE e lth(Figure 2B).

A B 200
( ) 1 ICAM-1 ( ) 1 1caM-1
E— VCAM-1 = T _— VCAM-1
200 - eZ71 E-selectin =]
g A 2
fa g s
£ T 1m0 ’ s &£
gt % % <3
kY , < o
: 2 7 Z <
E5 wo ] ’ % 3
£ 7 7 g
22 a 4 <
G} f f é
BN .
) Z
OJS (pg/ml) - - 10 20 50 OJ5 (ug/ ml) - - 10 20 50
TNF-o.(50 ng/ml) - + + + + TNF-o (50 ng/ml) - + + + +

Figure 2. Effects of OJS on TNF—a—induced ICAM—1, VCAM—1, and E—selectin expressions. HUVECs were pretreated with different
concentrations (10—50 pg/md) of OJS for 30 min and then stimulated with TNF—a for 6 h. ICAM—1, VCAM—1, and E—selectin production
were then analyzed via ELISA (A). Real—time RT—qPCR analysis of ICAM—1, VCAM—1, and E—selectin mRNA expression (B). Data are
presented as means + S.E. *P<0.05, **P¢0.01 vs. control, *2{0.05. "P{0.01 vs. TNF—« alone
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3. 2349 NF-«B &4 A a3

L2 o] Al B2 JIAEY FES AAAZIE Hl o] DR Bo] Y= AARIAL F sl NF—«B A a3E &}lst7]
Aste] LA S AAY T Ao A 42 A2y} S Zeste] Tl WES Slstgith. 2 A TNF-o B A2 Al Al
EHA Y [kBE A4S S7FsHAIRE o] 5 LA bo] HAaA7l= A SUSHAT. £ H Yo A9 NF—«B o &d HA| &
bl oste] Hadte A FAT 4+ AUTHFigure 3A). olF FFAUES 5t AASeE Aol A= A4k 3o A9
NP—B p65& U7 U ke AS2 SRSt kFigure 38). F7V202 NP 65 f219] deig selstas
luciferase assay= o|-&3dto] AHL AYPstHct 1 A3 NF—« B p659 SAA A F9A] 2 AAS HEs9S i 5% o=
H0E TNP-q 05 H2) o] Woto] Zadle 28 ABS Fokol BT 2 AsieHFigure 50),

(A) - (B)
IB-c W W W . W (CE) NP INFa ~E
Control TNF-a (50 ng/ml) + + +
p-IkB-a ‘ — N —— | (CE) 0JS 10 pg/ml 0TS 20 pg/ml 0J5 50 |
P-actin | | (cE) NF-xB p65
OIS (ug/ml) - - 10 20 50
TNF-0 (50 ng/ml) - + + + o+

NF-kBp6s | #ew gui) @D ww =] (NE)

Lamin B ‘-————| (NE)

Merge
OIS (ug/ml) - - 10 20 50

TNF-0 (50 ng/ml) - + + + o+

(©)

[
=Y
=}

j

(% of control)
= (=) -]
=] = =]

Relative luciferase activity of NF-xB
[
=)

0
OJS (pg/ml) - - 10 20 50
TNF-o. (50 ng/ml) - + + + +

Figure 3. Effects of OJS on TNF—e—induced NF—«B p65 expression and DNA activation. The nuclear and cytoplasmic protein extracts
were blotted with the antibodies specific for IkB—a, p—lkB—a, and NF—«B p65 (A). Immunostaining of NF—«B p65 by using a monoclonal
antibody (green), nuclei stained with DAPI (blue), and composite images generated by superimposing photographs (original magnification
X400) (B). The luciferase activities are expressed as a percentage of the fluorescence intensity mean + S.E. of three individual experiments
**p{0.01 vs. control, *P{0.01 vs, TNF—a alone (C).

4, TLR2, TLR4, MyD88 ¥&o] tjdt 2 & Ate] &3}

NF—«B &4 @& vIX= TLR-2/-4¢] @A AT} o] 7|Ho|x TLRY At NF-«BY &S 4274 st
MyD88o]| o3t T & HA| western blot 0]—9-6}01 AL APty th 1 23 Figure 494 R vle} Zo|, @ AALLS
Z7}E 7} oS0 WL A 7L ddtS he AT dglor o]k 9Ato] TLR-2/-49F MyD8S 7| AofA] £7]15-<
7HtHE A& vEpdch

5. 2340l HUVECY| A MAPK @143} u]x|= g3

TNF—a #3& $3to] 37b9 MAPKS| Qlitsh 4=of o] e8ate] ojste] dnhip aakex g Fagozn e5uel
9T 552 el 9Tk, Figure 514 Helshe vheh go] TNF—ao 93] MAPK] 248t wdol 37188
SHAIRE TNF—a] 2ol ojs) S7hel o] o84he Helste o 243 BestaT, 53 ERKS p3sel 2
ul3ke] BRKS p38e] QAP 5% S04 QA @AekA dasts 2 BAT & At
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FRK | el & e o=
pERK | % == =8 =r
PRLEE R —
L I e

TLR-2 |

TLR-4 |—---——._|

Mvpss  [E B ES S B

p-NK s

f-actin | — P e g— G-

B-actin | - ————— 0JS (pg/ml) - - 10 20 50
OJS (ug / ml) - - 10 20 50 TNF-a (50 ng/ml) - + + + 4
TNF-u (50 ng/ml) _ + + + + Figure 5. Effect of OJS on phosphorylation of MAPKs. HUVECs

were pretreated with OJS (0 — 50 ug/md) for 30 min and then
Figure 4. Effects of OJS on the expressions of TLR2, TLR4, and MyD88. stimulated with TNF—a (50 ng/md) for 1 h. MAPKs were detected
HUVECs were pretreated with different concentrations (10 — 50 ug/m0) by specific antibodies and compared to the corresponding signals
of OJS for 30 min and then stimulated with TNF—« for 6 h. Western from phosphorylated MAPKs, Whole—cell extracts were assayed
blot analysis of TLR2, TLR4, and MyD88 protein expression. for phosphorylated MAPKs via western blot analysis.

6. 234k TNF—qo] 93] X% 444 (ROS)) th& anti—oxidant &7}

TNF-qo] &J3] g AHehs AEF 2o digh e 4ke] oA a5 IUsh] AT ddS APt FFAE2 o8
sto] &P o RN AZBet A} e Hido] o) ROS7F fashe AL &AT = AUt 53] A4S 50 ug/ml 9o TEE A
23t92 wE positive control® A NAC (10 mM) &7 #asts AFS sttt AF 27 TNF—a of 23]

= HE A FEE el whekA
A1t (Figure 6).

control group®l B3] 571E ROS7F TNF—a ©= 2] ol vt @& ALS] 2] &
Q A AFo] TNF—eol &8l §-=% ROS producte] i3l anti—oxidant S 18 4=

(B)

Control TNF-a (50 ng/ml) TNF-0.+0JS 10 pg/ml

ROS
(% of control)

0JS (ug/ml) - - 10 20 50

TNF-a(0ngm) - + + + +

NAC (10mM - - - - - +
TNF-a+ OJS 20 pg/ml TNF-o+ OJS 50 ng/ml TNF-a+ NAC (10 mM) ( )

Figure 6. Inhibitory effect of OJS on TNF—a—induced ROS production. ROS production was examined via fluorescence microscopy (original
magnification X 100) (A). ROS production was expressed as mean **£¢0.01 vs. control, #£{0.01 vs. TNF— alone (B)

7. A4 o] HO-1/Nrf2 Bl g u] XL o

e AEofA BEame] glo] Fast 4TS It dofxl AAAA Nrf2g} o] & A|shH 283sh= Keapl, 12|31 F4te}
oF A = HO-19 & WS western blotZr $3ke] Fstget. 71 23} 2 1kof oJ3te] Nrf29] 3 o Ao} &d o]
7Pk As FAT o glglo, w2 A2 Wol A9 keaplQ] T2 @&t fste] A H= As A ATHFigure
TA). LA HO-19 @ A4 S7H7Ie Ae FAstah. 53] 3A17F gt 284 Astals o 7 g2 7 29
t(Figure 7B). F7HH 0% LAt sEER AT W e w= fA4 U HO-19 FdS 771 A&
3 4= l9dtt, T3 HO-1 activator, inhibitor2 %#{%l CoPPe} SnPPE 72+ A g|ate] 1 ¥isks gelatgth(Figure 7C).
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Lamin B ‘ - .- e = ‘ (NE) p-actin ‘-._ o Saame e ‘
Keapl |[@NED Wl ma® wgm| (CE) time (h) 0 1 2 3 6 12
OJS (50 pg/ml) + + + + + +
GAPDH |=ww e e e | (CE)

OJS (ng/ml) 0 10 20 S0

(C) HO1 [P ESSS e am il

Poactin | S - — — ——
OJS(ug/mh) - 10 20 S0 - - 50
SnPP(20pM) - - - - -+ +
CoPP(10pM) - - - - + - -

Figure 7. Effects of OJS on HO—1/Nrf2 protein expression. The nuclear (NE) and cytoplasm (CE) extracts were blotted with Nrf2, Lamin
B, Keap 1, and GAPDH, respectively. Nuclear Nrf2 levels were normalized to Lamin B levels (A). The total protein extracts were blotted
with the antibodies specific for HO—1 (B). Cells were incubated for 3 h with indicated concentrations of OJS (0 — 50 ua/md) (C).
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