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4-Hydroxynonenal-Induced Inflammation in PC12 Cells
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Objectives: The purpose of this study was to observe the effects of Citri Reticulatae Viride
Pericarpium (CP) on 4-Hydroxynonenal (4-HNE)-induced inflammation in PC12 cells.
Methods: 4-HNE was treated in PC12 cell to cause inflammatory response, and then treated with

CP water extract at 25, 50, and 100 pug/ml. The phosphorylation of Jun N-terminal kinase (JNK)
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and the expression of NF-«xB in PC12 cells were determined by Western blot, respectively.
Results: The phosphorylation of JNK was significantly decreased in 4-HNE-stimulated PC12 cell
by the treatment of CP extract at 25 pug/ml. The 4-HNE-induced expression of nuclear factor
kappa-light-chain-enhancer of activated B cells (NF-xkB) p65 in nuclear of the cells was
significantly decreased in PC12 cell by treatment with CP extract at 25, 50, and 100 pug/ml.
Conclusions: These results suggest that CP water extract has an anti-inflammatory activity
through suppressing the JNK and NF-«B activation.
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% /\16‘101] /\]—_9_6]- PC12 /lﬂg:‘: /\]ﬂ}\ﬂig E./H.Q L‘I—E]—
= rat adrenal pheochromocytoma cell line 2.2 SH=A|
223 (KCLB, Seoul, Korea)ol|A] TSIt A ZH]oF
2 ¢35 10% horse serum, 5% fetal bovine serum, 1%
penicillin/streptomycin, 2% NaHCO37} ZgE RPMI-
1640 Hj 2] & HjFe o 2 Ag3sl om 37°Co] 2% ¢} 5%
CO7F 24 3717} 3gd%= CO; incubatorof Al HieF

shirt.

2. 7171 2 Ak

Plymouth, MN, USA), CO; Incubator (Nuaire), Spectro—
photometer (Implen, Miinchen, Germany), Water Purifi-
cation (High—Q, Wilmette, IL, USA), Microplate Reader
(Dynex, Chantilly, VA, USA), Freezing dryer (Eyela,
Tokyo, Japan), Sonicator (Sonics, Newto, CT, USA),
Auto clave (Sam Woo, Gimpo, Korea), Balance (Mettler,

Greifensee, Switzerland), Automatic X-ray Filmprocessor
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(JPI, Seoul, Korea), Centrifuge (Hanil, Suwon, Korea)
o] 31,

2) Aef

B g AFgH AJeFo 2 4-HNE (Cayman, Ann
abor, MI, USA), MTT (Sigma—Aldrich, St. Louis, MO,
USA), RPMI Medium 1640 (Gibco; Thermo Fisher
Scientific, Waltham, MA, USA), fetal bovine serum
(Gibco; Thermo Fisher Scientific), Horse Serum (Gibcos
Thermo Fisher Scientific), Sodium Bicarbonate (Sigma-
Aldrich), Sodium Chloride (Sigma-—Aldrich), Dimethyl
Sulfoxide (Amresco, Solon, OH, USA), Trzma Base
A5to] A&

sklth. FE= AXE sl 575 500 mlell 7
5% 50 g= gERFE7]0] Wil 2A1%F Tt A"stlew, 1
o] 7}-& rotary evaporator® e} 555 T —85°Cof|A
FAAZS ojuf dojd ik EFE=(CP)2 7 g2

2 582 14%3th.

= Ao ARESE 7% (CP) (7)Y 51 E(Daegu, Korea)
[e))]
1:1

Eﬁr

4, CHIHXL Hi5] B M(Western blot analysis)

PC12 AlZE 100 mm dishol 5x10°74%
4-HNE (35 pmol)@} CP (25, 50, 100 pg/mDE 2] 2]5}o]
24X7F wkstaitt HlZE 4A%E & 1x phosphate
buffer saline (pH 7.4)22 28 Aol 5 1,000 rpmeoflA]
102 &S 9 Eestiltt. AlZEe] AlzEoi&H
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(iNtRON Biotechnology, Seongnam, Korea)= ¥2 &
251 2712 AEE FAsfela oAl 206 B¢t
12,000 rpmo.2 A4 Eestict. Tl A=k
assay dye reagent (Bio—Rad, Hercules, CA, USA)E AH&
st FEEE Aokt ARt o&ES Mini-
PROTEAN® TGX™ Gel (Bio-Rad)e] loadingslo] 2]
Sk T2 4°C YA ol A nitrocellulose membrane (NC;
Bio—Rad) 22 o]5A]FHtt. NC membraneol 12} A2l
mouse anti—actin antibody (Merck Millipore, Billerica,
MA, USA)®} rabbit anti—=]NK antibody (CST, Danvers,
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MA, USA), rabbit anti—pJNK antibody (CST), rabbit
anti-NF-«kB p65 antibody (CST) ¥ rabbit anti-pNF-
kB p65 antibody (CST)$} 4°Coll 4] overnight BF&A]7]111
33] AIASH 3 22 AR A actin2 mouse immunoglobulin
G horseradish peroxidase—conjugated antibody (R&D
Systems, Inc., Minneapolis, MN, USA)¢} JNK, phos—
phorylation of JNK (pJNK), NF-«xB p65, pNF-«B p65
+ horseradish peroxidase—conjugated anti—rabbit antibody
(CST)E AFLSto] ALoA 1A17F ¥R A7 ok ThalA =l
Lo HEL clarity western ECL substrate (Bio—Rad)&
ARgste] AT & X-ray filmO2 FHFA|A olu]z|s}
gt & o]& o|u|z] 2 I (Image])S A8t JegFotsl

o

5. §AXz|

EARSE 4-HNE} 4-HNE+i5 % F9 group 7]
o HES Y5l GraphPad Prism ver. 3 (GraphPad
Software, Inc., La Jolla, CA, USA)© & Student’s t—testS
ARgoE o™, A A= Hal £ B o| EF AR LE
wieh. A4 94 342 P<0.05% sttt

=2| pJNK THHZE 5o [
=& AazarellA Ala o sizkx] Ag
E % 5h4¢l INK MAPK 8 & digt
FHz ol ks #EstuA PCI2 AR HEFEEES 4
2 A3l 4-HNEE 2|3t & NK<] 14t
S-S Western blot2 2 45}t
71 Avh AT mormal) ol A o] pINK Tl drdske
100%2 5192 o 4-HNETE A 2]$F tjZ(control) 9] ¥t
A2 200.9%+16.73% = LepETh 3t i FE=(CP)
& 25 pg¥t 4-HNEZ A 2]gF CP25oll A pJNK-J HHdo]
148.3%+8.79%= Veltal, 50 pgdt 4-HNEZS A3t
CP50ol A 145.2%+23.91%, #HiEFEE 100 pg™
4-HNEE A2t CP100-ellA 162.6%+30.00%= K5
izto] Hsl] ZAastdom, CP25wollA Fo4 Qe 7
27F = I (Fig. 1).
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HFEFEE2 pNF-«xB p65 THHZA Hoiof [t 2t
BEAARRIA}F 5 5hRl NF-«B p650f| T
275 SRIstaz}t PC12 Al 7 i 2 E(CP)-&
Folstal 4-HNEE A3t th3 AlZd 9] pNF-«B
5 Thal Al 98- Western blot 2.2 2FQISHSILY
1 A AAE (normal)oﬂ/ﬂ-J pNF-«B p65 Tzl =
S 100%=2 ol¥S o, 4-HNET AHz|gt thx9
pNF-«B p65 ‘é;ﬁfi 400.2%+17.05% %}, BHA 7 3=
S5 25 pgt 4-HNEE A3k CP257of| 4] pNF-«kB p65
G AL 181.7%+57.24%, FEFES 50 pgdt
4-HNEE A 2]st CP50of| A= 156.0% +60.13%, 5 5%
225 100 pg?t 4-HNES H2J3h CP100ll A 165.9%+
50.91%%= R5F tizatol Hls| o3t Far a7 L]
ActFig. 2).
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Fig. 1. Effect of CP on pJNK expression, Data are represented by
mean=standard error of mean (n=4 in each group). CP: Citri
Reticulatae Viride Pericarpium, pdNK: phosphorylation of Jun N-terminal
kinase, JNK: Jun N-terminal kinase, Normal: only media-treated group,
Control: 35 umol 4-Hydroxynonenal (4-HNE)-treated group, CP25:
35 pumol 4-HNE and 25 pg/ml CP-treated group, CP50: 35 umol
4-HNE and 50 pg/ml CP-treated group, CP100: 35 pmol 4-HNE and
100 pg/ml CP-treated group. Statistical significances are based on
comparison to the control group (*P <0.05).
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Fig, 2, Effect of CP on pNF-«xB expression, Data are represented by
mean standard error of mean (n=4 in each group), CP: Citri Reticulatae
Viride Pericarpium, pNF-xB: phospho-nuclear factor kappa-light-
chain-enhancer of activated B cells, NF-k: nuclear factor kappa-light-
chain-enhancer of activated B cells, Normal: only media- treated
group, Control: 35 pmol 4-Hydroxynonenal (4-HNE)-treated group,
CP25: 35 pmol 4-HNE and 25 ug/ml CP-treated group, CP50: 35
pmol 4-HNE and 50 pg/ml CP-treated group, CP100: 35 umol
4-HNE and 100 pg/ml CP-treated group. Statistical significances are
based on comparison to the control group (*P <0.05; **P<0.01).
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WAL glo] PCI2 MZ2 FFAA2 2 4 b,
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activated kinases, JNK, p38 MAPK A 7}x] =2 Begm?
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