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Inhibitory effect of Petalonia binghamiae on neuroinflammation in LPS-stimulated

microglial cells*

Park, Jae Hyeon - Kim, Sung Hun - Lee, Sun RyungT
Department of Biology, Jeju National University, Jeju 63243, Korea

ABSTRACT

Purpose: Neuroinflammation is mediated by activation of microglia implicated in the pathogenesis of neurodegenerative
disorders such as Alzheimer's disease and Parkinson's disease. Inhibition of neuroinflammation may be an etfective solution
to treat these brain disorders, Petalonia binghamiae is known as a traditional food, based on multiple biological activities
such as anti—oxidant and anti—obesity, In present study, the anti—neuroinflammatory potential of Petalonia binghamiae was
investigated in LPS—stimulated BV2 microglial cells, Methods: Cell viability was measured by MTT assay. Production of
nitric oxide (NO) was examined using Griess reagent. Expression of inducible NO synthase (iNOS) and cyclooxygenase—2
(COX—2) was detected by Western blot analysis, Activation of nuclear factor kB (NF—kB) signaling was examined by nuclear
translocation of NF=kB p65 subunit and phosphorylation of kB, Results: Extract of Petalonia binghamiae significantly
inhibited LPS—stimulated NO production and iINOS/COX—-2 protein expression in a dose—dependent manner without
cytotoxicity, Pretreatment with Petalonia binghamiae suppressed LPS—induced NF—kB p65 nuclear translocation and
phosphorylation of KB, Co—treatment with Petalonia binghamiae and pyrrolidine duthiocarbamate (PDTC), an NF—kB
inhibitor, reduced LPS-—stimulated NO release compared to that in PB—treated or PDTC—treated cells. Conclusion: The
present results indicate that extract of Petalonia binghamiae exerts anti—neuroinflammation activities, partly through
inhibition of NF—xB signaling. These findings suggest that Petalonia binghamiae might have therapeutic potential in relation

to neuroinflammation and neurodegenerative diseases,
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Aol 3Ee] I3t EA3+=  lipopolysccharides
(LPS), B-amyloid related proteins, human immunodeficiency
virus (HIV)S] &% ARl op1203} 22 EFE 9
3 Yojuh= Ao LeA QoM nitric oxide (NO),
prostaglandin E, (PGE,), interleukin-1p (IL-1p), interleukin-6
(IL-6), tumor necrosis factor-a. (TNF-0) 53} 22 =4
w7 Q1A} L 8AJAHAZ (reactive oxygen species, ROS)
o] BHE FHRsl] A7354S IR !M2 Lpse) o
3 2174 95U Toll-like receptor 4 (TLR 4) A& HE
ZAREe] &gsle) os 2HHAY SAEER A8k
NOY PG| Aol 338FS- v)X]+= inducible nitric oxide
synthase (iNOS), cyclooxygenase-2 (COX-2)] oJ3] =4
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«kB&} activator protein (AP)-18] Al&dg 24 71A= 2
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Mouse microglial BV2 A& A2 Ae)st A4
o] A] E-FRro} ARE-51I T 10% fetal bovine serum (FBS)2}
1% penicillin/streptomycin®] %7} Dulbecco's modified
eagle's medium (DMEM, Gibco, Carlsbad, CA, USA) Bj
A S AREELe] 37°C, 5% CO, 2738} o)A vl kst 3iTt.

MTT assay

ME EAS 891517] 913l 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide (MTT)Z o]&3}] A
AEES SA3HATE 24 well platedl| A 124]7F v Al
(2 x 10° cells/mL)l| LPS B 52 343 1) 94
FEES APkl 2483 mjFst o, MTT 84S 2
wellell 0.4 mg/mLe] =2 A28t} 417 ¥-S-A171
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Nitric oxide (NO) assay
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Western blot analysis

M A8 3=23517] 93| phosphate buffered saline
(pH 7.4)0.2 FAIgk A3 protease inhibitor’} 7}
RIPA buffer (1 M Tris HCI (pH 7.4), 1 M Nacl, 0.5 M
EDTA, 100% NP-40, 20% SDS)= ©]-§-3}e] 3043t whg-
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At AEY 3 Yol EAsh= o] Fel= NE-
PER nuclear and cytoplasmic extraction reagents
(Thermo scientific, Rockford, IL, USA)E ©|-&3}3t}.
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(CER) 9|4 10%, CERIIo|A 13#7F ¥k8-3F & 15,000
rpmol|A] 5E3F AR st 4 AT AEd £
o2 ALSSIETE. Fe cell pellet nuclear extraction
reagent (NER)S ¥ 0] 40i 52t ¥h3-3t] 1587 A4E
2] (4°C, 15,000 rpm)s Fal 3 &5 SlAS F=313
t}. odojzl Tulze Bradford assays 3 A 23151
a1 30 pge] ©AL- 10% SDS-polyacrylamide geloll 4]
719953} nitrocellulose membraned]] HolA|7] %
anti-mouse COX-2 (BD biosciences, Franklin, NJ, USA),
anti-rabbit iNOS (Santa Cruz Biotech, Dallas, TA, USA),
anti-rabbit phospho Ik-B, anti-rabbit NF-xB (Cell signaling,
Danvers, MA, USA), anti-mouse B-actin (Sigma, St.
Louis, MO, USA) 3| & o] &35}o] U331 11 enhanced
chemiluminescence kit (ECL) ¥ o & Z} thilzl o] 13|
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RE A7 Ade 33] ol whESte] B9}t 5
Z} (mean + SD)2 UERSI31 SPSS (statistical package
for social science, ver. 18)Z |83l EA=|2] 3}t
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0.05 §==9ll 4] Duncan’s multiple range test2 7%} T}

Z 1
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o5 SIS (Fig. 1).
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Fig. 1. Effect of Petalonia binghamiae (PB) on the viability of BV-2
microglial cells. Cells were incubated with the indicated concen-
trations of PB for 24 h and cytotoxicity of PB was examined by MTT
assay. Data are represented as mean + SD of three independent
experiments.
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Fig. 2. Inhibitory effect of Petalonia binghamiae (PB) on LPS-
induced NO production (A) and iINOS/COX-2 protein expression
(B). The cells were incubated with the indicated concentrations
of PB for 30 min before treatment of LPS. Data are represented as
meanzSD of three independent experiments. Means with differ-
ent letter in superscript are significantly different (p < 0.05) by
ANOVA and Duncan's multiple range test.
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Fig. 3. Effect of Pefalonia binghamiae (PB) on the LPS-induced
activation of NF-xB (pé5) and IkB. The cells were treated with LPS
(100 ng/mL) for 30 min in the albsence and/or presence of PB (100
pg/mL). The cytoplasmic (C) and nuclear (N) extracts were pre-
pared to determine translocation of NF-kB pé5 and IkB activity
was measured by levels of phosphorylated IkB protein.

n|9a] F2E ATl s LPS Aol Bl NF-«xB
W ko] Z7heE kS Byt & £3lo] 49 LPSe)
el= O 29 translocations =251 NF-«xB2] 2l
F 57 g v, v 3552 LPS 22wkl H]
&l NF-xB @@gfo] 7has|o] Mxd Fre]
3 e A9E Jeidct (Fig. 3A). o213 Zv}
= P4 FEE0) PGS &5 £-o] Lpsol <5
FE 5+ NF-kB9] & © 2 9] translocatonS A& 24
o]0 A 3L 31,?.E RHolFE= Aolt}. NF-kBY 3o e
Aol kB2 Q12312 s AR [kBe] Q1Al3}d)
H|2]= A4 zz”«l w9E BRI Ay} LPS <5
FojFoz 7K kB itshe v FE=ol o8l
A== Ao = YERT (Fig. 3B).

n)eda) 8o AAAZE Aa) 2&o] NF-kB A5
g ARE B3 LoAU=AE Ayl fl@l NF-«B
inhibitor?] pyrrolidine dithiocarbamate (PDTC)E A}-8-3}




Journal of Nutrition and Health (J Nutr Health) 2017; 50(1): 25 ~31 /29

20 -
C
=)
£
on
=
=t
.2
131
=
el
2
o
o
z
- - + + + + LPS
- - - + + - PB
(A) - + . . + +  PDTC
120 -
£ 100 -
=t
=}
Q
< 80
S
> 60 1
S 40
>
§ 20 -
0 .
- + + + + LPS
- - - + + - PB
(B) . + . . ¥ +  PDTC

Fig. 4. Involvement of NF-kB signaling on LPS-stimulated NO pro-
duction. The cells were treated with LPS (100 ng/mlL) for 24 h after
freatment of PB (100 pg/mL) and/or PDTC (25 uM) for 30 min. Data
are represented as mean + SD of three independent experiments.
Means sharing the same superscript letter are not are significantly
different (p < 0.05) by ANOVA and Duncan’s multiple range test.
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