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Effects of Gardeniae Fructus on the metabolic process of antioxidant and
anti-inflammation by JNK and NF-kB
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Abstract

Objectives : The purpose of this study is to observe the effects of Gardeniae Fuctus(GF) on the metabolic
process of antioxidant and anti-inflammation.

Methods : 4-HNE was injected into PC-12 cell to cause oxidative stress-induced inflammatory response, and
then a western blot was conducted to observe the expression of Nuclear Factor-kB (NF-kB) and c-Jun
N-terminal kinase (JNK) protein that are important factors involved with inflammation.

Results : 1. The Gardeniae Fuctus water extract 50 g and 100 ug significantly suppressed the increase in

JNK protein expression in PC-12 cell.
2. The Gardeniae Fuctus water extract 50 ug, 100 wg and 200 ug significantly suppressed the
increase in NF-kB protein expression in PC-12 cell.

Conclusion : These results suggest that the Gardeniae Fuctus water extract has antioxidative and
anti-inflammatory activity through suppressing the activity of JNK and NF-kB,

Key words : Gardeniae Fuctus, 4HNE; JNK; NF-kB
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LM E

H5(Inflammation)o|gt  &JFAIFOE  FHEE
ol g A 229 WolHIRIEo R, F4F
g o2 sk #phkat HipuE, 27 AFo
gk ¥, 229 FEoR gk Mk, Adhst
HPo g Qg 715ANE EAow s, Az
Jog zAo] 79 Jleo] AYHoE IEse
A AdagA 28, e ofg 71X
Qlog G0l AKEH AdxAE &I
AR dFoR whdshas 2A9] 7157
L=

olgfgt Fr} FFHHEL At AEHR9 F7ie}
= e wRlo] gy, A8t 2EdAE A
reactive oxygen specise(ROS)7} S7fslo] whild,
Z|ZolLt DNA9E vEgsto] IASS &APe &
Aol o} §FHkg-e] 79 ROSZF Tl Qlat
3}a 2 (protein kinase)?l JNK&} TIKKE 434
Ax NF-kB7} iNOS9} COX-2 5-& H3A7IA &
o} mep Aol @5 28 Azl oME ¥4
< 28t opet s 8= A oFEe] R
o7} a7En,

V& Gardeniae Fructus, GP= ZEFAUIpt
# ¢ Rubiaceae)d| &K= AR Gardenia
jasminoides Ellis) T $&282] A&t JES
AxF 0%, thkrh wkskaL o, iF, M, ¥, =
2 s HEGEARRE, wumfE, AR
E f5o] lof W, WK, B, Wi, v,
HAf, BoriBhioe 5o X8 AR, epte
2 QIgH 9 geko T E ARG

b T-e] FAAEE iridoid AB2] geniposide,
genipin, gardenoside 53} carotenoid g9

B 2 T

e S e o

=
ui

o

&

crocetin, crocin, jasminoides 53} flavonoids A|g
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9] quercetin, rutin, nicotiflorin, umuhengerin %
3} organic acid esters 43¢l chlorogenic acid,
quinic acid ursolic acid 5] =

el it dree THE ReAgl, 9%
o] 23280, A oAEg?, Eokts-
9, gpag!? ol Hagg]

A2RHE A= EEfe R Q3 B, & &
E, FEAALES o83t ¢8okos AMEEH
o] $aL HZole i Egigold 7], e 55
A= Holt sPdEe] 988 AMEHAL e
t olo} FHH fEtol Fiste}l FAF gl #
3 A75o] Husw gp”,

olel AR= te 7t st FaTY i
o mAE 9%Fs ATeIh PC12 cell]
4-Hydroxynonenal (4-HNE) & F¢J3lo] 4ks} ~E
g doA AFheS A= § g5 Bofst
T dEEl  ARIARI
(NF-kB) ¢} c-Jun N-terminal kinase (JNK) | ©
Wl WEHS western bloto 2 e vl folgk

A o] Harshe ujolth,

Nuclear  Factor-kB

1. M=z 3

1. MI=ZH{RY

B Age| AMgsE PC-12 A|¥(rat  adrenal
pheochromocytoma cell)= A73A|Ee] EA3S U}

= S=AIEF23Y(KCLB, Korea)ollA T13H
o} AME] HjoES 9a 10% horse serumd} 5%
fetal bovine serum, 1% penicillin/streptomycin,
2% NaHCO;7} ¥3He RPMI 1640 viAIE AMgs}
omn 37 =9 5% COt E3E It ¥
FEE CO;, incubatordlA] HEZE vlYs}3ict,

2. 7171 A Al
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1) 717
B oAge 9

Age
Bench(Nuaire, USA), CO,

717122  Clean
Incubator(Nuaire,
USA),  Spectrophotometer(Implen,  Grrmany),
Purification(High-Q, USA),
Reader(Dynex, USA),
Japan), Sonicator(Sonics, USA), Auto clave(sam
woo, Korea), Balance(Mettler,

Automatic X-ray  Filmprocessor(JPI,
Centrifuge (Hanil, Korea) 5°] It}

Water Microplate

Freezing  dryer(Eyela,

Switzerland),

Korea),

2) et
2 A3l A" A%OoEE  4-Hydroxy
Nonenal (Cayman, USA), MTT(Sigma, USA),
RPMI Medium 1640(Gibco, USA), Fetal Bovine
Serum(Gibco, USA), Horse Serum(Gibco, USA),
Sodium  Bicarbonate(Sigma, USA), Sodium
Chloride(Sigma, USA), Dimethyl Sulfoxide
(Amresco, USA),

Hato] ARgstoIct.

3. gt=9 HE

% Aol AM3t Ve (Gardeniae Fructus, GF)
FeUBE(FA, el FUekolct BET
50g°ﬂ 2 500mE 7}ste] BEEZ70M 2417 E
ot Ags}al, oS rotary evaporator® 7} &
@ T FA0% S lBE 15,58 FEES
o] F&& 31%3irh

1 -HN'

4, Western Blot Analysis

AFE 2R PBSPH 7.2 28 Aojdl 3 4
Ael71E ol8sted 1000 rpmeld] 103 &3t A
A Eeeidt. ZEla AlERSEU(NRON

O o

Biotechnology, Korea)s Y& 3 x23 #4712
AES #4s} slar oA iliel7lE ol8ske] 20

o8

BB 12000 pmo WA el @
A2 Bio-Rad®] protein assay dye reagent
(Bio-Rad, USA)Z AMgsto] Fdee ZA8qit.
A%e  ©ldS  Mini-PROTEAN®  TGXTM
Gel(Bio-Rad, USA)Ol loadingdte] 2|3t e
nitrocellulose membrane (Bio-Rad, USA)22 9]
AL, 12 IAE mouse actin - antibody
(Millipore, USA)$} rabbit JNK antibody (CST,
USA), rabbit p-JNK antibody (CST, USA),
rabbit NF-£B p65 antibody (CST, USA) rabbit
p-NE-#B p65 antibody (CST, USA)S AM3}%
t}, 22} A= actin® mouse IgG horseradish
peroxidase -conjugated antibody(R&D, USA)}
JNK, pJNK, NF-«B p65, p-NF-«£B p65¢
horseradish  peroxidase-conjugated  anti-rabbit
antibody (CST, USA)E A}F8-3}9it}, Nitrocellulose
membrane® 2 THIA o]%S AYst 2E A3
2 Aeox AJPstSIt. Nitrocellulose membrane
0% tha ofge 4C WAL Aol s,
A wi= AZL clarity western ECL substrate
(Bio-Rad, USAYE ARg3to] 2AAIZIH,

5. SAIXz|

AR 4-HNES} 4-HNE+fgf o group
¥ frolAd7A5 02 Graphpad Prism(USA)22
Student's t-test& AMSSIOH, ¥ A= Hit
+ Hio] TFQ2Hmeans + standard error of the
mean(SEM)IZ UFERASICE BAIA frold AR P
( 0.05% 3}k,

n. 2

1. TeF7t p—INK THEZE U5i0) 0|X[= I
BT AU AsAY AR Hosh=
MAPKs®] 3Rl JNKo| mlx dake #asia
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2 AE T B2SEL Asln 4HNES F
U T MES] pNK Sl wdEe Ze)
oick. AE] pINK Sl RS 100%3 3
gom, 4HNEW Foigh thzze] pJNK il
uHEke. 384 663, 171%°]ck,

fef BFEE 50 wit 4HNEE FUF F
(GF50)0ll pJNK ghala ullzke. 186,3+22,77%
0|9, HEf BFZE 100 wd 4-HNES Fjst

HGF100)9H]  pJNK = hE uksko
215.7422.87%01900H, MEf EFEE 200 w

4-HNEZ 393 FGF200004 pJNK ghid
S 212.2H46,23%2 BT izl g 7
301} GF503 GF100 AzktollAit f-ol4d< ot
ERASICKFig, 1),

p—JNK

e Lo -
JINK
L B-N -8 B
B-Actin

Normal Control GF50 GF100  GF200

500
4004

300+

200+

1004

p-JNK protein express(%)

0

GF30

Normal ~ Control GF100 GF200

T
«©

 Bfedt of Gargenize FuctudGF) on p-INK
expression, Normal ; only media—treated group.
Control ; 35 uM 4—HNE—reated group. GF50 ;
35 UM 4-HNE and 50 yg/md GFireated group.

GF100 ; 35 M 4-HNE and 100 pg/ml
GFtreated group. GF200 ; 35 UM 4-HNE and
200 ug/m) GFrested group. Deta  are
represented by mean £ SEM (=4 in each
group). Statistical  significances are based on
comparison to the Control group (*, p{0.0).

p—-NF—kB

NF-kB

B-Actin

Normal Control

p-NF-kB protein express(%)

Fig. 2.

GF50 GF100  GF200

5004

4004

3004

200

100+

0

Normal Control GF50 GF100 GFz200

Effect of Gardkenize FuciudGF) on pNF—« B
expression, Normal ; only media—treated group.
Control ; 35 uM 4-HNE-treated group. GFS0 ;
35 M 4-HNE and 50 pg/m) GFtreated group.
GF100 ; 35 M 4-HNE and 100 pg/ml
GHtreated group. GF200 ; 35 uM 4-HNE and
200 ug/m) GFreated group. Daeta are
represented by mean £ SEM (=4 in each
group).  Statistical significances are based on
comparison to the Control group (¥ p0.05; ™
p{0.01).
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2. FeF7t pNF—« B THEE! 2iSi0)| OjXf= B¢

Hef7h Alxdlel Alsdg 2o sl NF-
kBl WA= g dFstaal ATl e E5
5% Al 4-HNEE FU3F b2 AEe
p-NE-«B ©hild wiadsrs ZAsioct. el
pNE-«B ohild WS 100%2  3HoH,
4-HNEYF Fofgh ti2a9] p-NF-«#B a1
2O 341 2162 .96%°]9]c},

tEr 2552 50 wd 4-HNES FU3
(GF50)K]  p-NF-«B  thild  uigjgkoe
101,849,89%°13L, i BFEE 100w}
4-HNEZ F3+ HGF100)ol4 p-NF-«B thid
RS 124,047,758%01900H, T EFEE
200 ug?} 4-HNES T8 T(GF200)¢4] p-NF- &
B thild Walake 146,617,185%% izl Hls)

BE $oJet 7S sl9irkFig, 2).

- -
o

r

V. 1

Ut

BEf WEE AN, sunfed, IERRY &%
& 7 ko g HEQ 2ujoir Fatsle}
%9 B5S 7ML Stk tetoll gk sisie} 3
9% A 372 B geniposided]] 2J3k MAPKs,
NF-kB 7% A, Fojelx 49 A7, 2=
dzje] B A9 1BA FGF A7 glu
genipinol]| SJ3F MMP-1, -39] AJA] A9} ahaks}
223} A D nitric oxide (NO) A4 A,
akslkg ol o3k 9JAF AP} gl w3
crocind]] 2J3+ prostaglandin B2 59| f2] AE
B4 89573 crocetind] o3 Ho| HEI} I
A9} Xl AE@A = ER AE#A oA
“7} gt

oo AApe HET7E MESF] ogh dFukgof
ol g mXE 7ke Ash] S5l Al e
T BEFZES Al 4HNES F93 o o

60

SRSl Fofske thEAQ] QAR JNKS} NF-«
Be] Qilsle child wiekS #AstalA} western
blotZ AAleict.

4-HNEE Al2H Ao Aslel s A=
aldehyde 5 sh}= FAJo] 3% JFER A3t &
Eolng fmsto] Axe] 727 wsjsh 75 <4
& s Weldor BuAsls, G, Y3
ojn], thesF 53 2L Ao dIEAR
S, ol2dt 4HNEE AEWel 22 gol
Aste] INKE ¥38h= Mitogen-activated protein
kinases (MAPKs) 9} NF-kB9| A¥EU] Als7|dS
zAskedl? A91HoR EL FE9| 4HNES F
et et MAPKsSt NF-kB €43 <litst
£ KA AEEE 95 4ok S4ER
2 g3 B, ol AR BT BFEES
A2Jgt PC-12 celloll 4-HNES F43t0] Ak} 2E
Y22 Qg 45 frdeto] Al Hlsl tizd
©] JNK¢} NF-kBe| thld whisfo] dAAjeH &
¥t 3.

ROSE Aet FmolAe Axd szl
Fog qRg b AP FEApE Mg 2E
g2 dovledl 53 d5 FAedM INKY
IKKE &4slA7itt, JNKY IKKE ©d Qlat
staAE X Aedde] GFks XL AE Y
o] B JAes zdse dge WP
ROSE &40 old Qistass SASIAA
A=s @F s dogler st 8-S she
EZEL ROSY &F& AR tEfe ol
ROSE Alofsl= dHiks} AE 02 flavonoids A,
carotenoid A|GolY organic acid esters A|ge] T+
AR 58 gl Tt o

@& NF-kB, ]NK 59 A5viiE 44
o] F83t A& slaL olgY] YT 2ol Y
S o] B ddo] ok o FFEL
JNKE H]E3F MAPKs®| 24312 Qlgh NF-«B]
AEAAES] TFgoR AR, MARKsE

-

I
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cytokineol} ROS 59 AF AZHI AL
WA Adaf AsAedRE 9EEde g
=5l=H| extracellular signal-regulated kinase
(ERK) , JNK, p38 kinase?] 37}A)2 Egwc)”)
E3] JNKi= stress-activated protein
(SAPK) 2}aL Eel=t] ROS7} 718 JNKe| o
A2l MAP kinase phosphatases (MKP) 7} 3|
AP JNK]
protein kinase 4/7(MKK4/7) ©] &XJs}=|Hr?
JNKZF - gAdshErt, o]FA BAslE INKe
activator protein (AP) -1 FRARIAE AJslo] &)
o2 olFste] NE-kB7F @50 ded 525 A
ARed] gofaiA b,

BEf7h pJNK ©hid ol mxe ofgks &
3 Ay, BT B5EE 50 ug, 100 ug L 200 ug
ART BT ozl HshM skl 50 wgdt
100 ugell Mt frejido] it

NE- B d¥HAQl W} o, Al A 24
I 2L TRt Aol Hofsle A ke Ha
s AlEE elA A Sl 1£Bo} Hsto]
B AR EARY. wk ROSTE 37Ket]
I-kB kinase (IKK) complexE AlF3lo] &AJ3}A|
714, IKK7} NF-«B9 23l g= 1#BE ¢
A3H phosphorylation)A|7|HA4], £-2]H NF-kBE= &
Qtog Sol7} INK| 253 A 54 o
©] DNA g3} Agste] FALE A6t dF &
2 INOS$}H COX-2 59 &S S7HIA dSHhs
< 71ESARIY,

Wef7F p-NF-«B ©d o] wxl= g3k
HES AR, fE T B5EE 50 ug, 100 ug 2 2
ug APT 25tz HsiM oA Sie %
= Yehlict.

opdel A, fif EFEES FUT AT
JNK9} NF-kBS] Qliishel thild wiadwfo] 7143
k. o)s 4-HNEE Filote] 415t 2EHAR £
=¥ ROS7} JNK¢} NF-kBE Z/3iAAX dsit

kinase

ZZA19l  mitogen-activated

S

F>

-

& do7let kel e

=

i {7 s 2E

d25 oRgess 2 gSukeS dAIE AL
2 H, o)A s} Aol S e it i
s} Zgol| o3k INK9} NF-kBO| &4 A& 58

AT Aol e ARrket

AF7HA A 2 glsh 285 doTle A
AEL AbE L BE Rkl o 23 Aow
Hugeg® sz i FAog A} A
A el disiA FF A7 a7t 9= A
o2 AlgHr

V.28 B

17} Rk Bezel el w9
S A53IE}. PC-12 cellol] 4-Hydroxynonenal
(4-HNE) & Fsto] A3 2EgAs Yo g%
WSS fEE T @30l dolshe IEA Wk
A9l Nuclear Factor-kB(NF-kB) ¢} c-Jun
N-terminal ~ kinase(JNK)9] ©id &3k
western blot® 2 &3} v} ofefe} 22 Ans o
At

1. JNK o whdeke jigf 5091 100 ug/ml A
glrox] iz Hs fredsie AAE U
Wit

2, NFkB ol whdeke jigf 50, 100 2 200
ug/nl Aok izt vl fro e 7
A5 VERARICE

ole] As}g Hol, i 77} JNK NF-kB| &
3& AAFeEH 9T 28-S srtal AR,
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