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Neuroinflammation is mediated by the activation of microglia and has been implicated in the patho-
genesis of neurodegenerative disorders, such as Alzheimer’s disease and Parkinson’s disease. Therefore,
the inhibition of neuroinflammation may be an effective solution to treat these brain disorders.
Protaetia brevitarsis seulensis is an insect belonging to the order Coleoptera and inhabits Korea, China,
Japan and Siberia. P. brevitarsis seulensis is an edible insect that can be consumed as a protein source
for humans. It has been reported that P. brevitarsis seulensis contains useful bioactive substances for
hepatoprotection and improving blood circulation, such as indole alkaloids. Microglia cells are the
main source of proinflammatory cytokines and nitric oxide (NO) in the central nervous system, which
Perform neuroimmune, inflammatory, and other neurobilogical functions. In this study, we inves-
tigated the anti-neuroinflammatory effects of P. brevitarsis seulensis ethanol extract (PBE) in activated
microglia cells treated with lipopolysaccgarude (LPS, 100 ng/ml). As a result, PBE significantly in-
hibited NO production without cytotoxicity and decreased the expression levels of inducible NO syn-
thase and cyclooxygenase-2. In addition, the production of inflammatory cytokine secreted by LPS was
also reduced by PBE. These results suggest that PBE could be a good source of functional substances
to prevent neuroinflammation and neurodegenerative diseases.
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Table 1. Sequences of primes used for RT-PCR
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BV-2 Aol tid A o] A e FE29) AX
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Fota] of 24X 7 Tk WSt 1§ o] ERA =
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Nitric oxide (NO) assay
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Real time RT-PCR
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cDNAs Primer sequences Accession number
. Forward, 5 - CAGCACAGGAAATGTTTCAGC-3’
iNos Reverse, 5 - TAGCCAGCGTACCGGATGA-Y NM_010927
Forward, 5 - CAGACAACATAAACTGCGCCTT-3
Cox2 Reverse, 5 - GATACACCTCTCCACCAATGACC-3 NM_011198
16 Forward, ? - GAGGATACCACTCCCAACAGACC—C? NM_031168
Reverse, 5" - AAGTGCATCATCGTTGTTCATACA-3
Forward, 5 - ATGAGAAGTTCCCAAATGGC-3'
Tnf-a Reverse, 5" - CTCCACTTGGTGGTGGTTTGCTA-3 NM_013693
Gapdh Forward, 5 - AAGGTCATCCCAGAGCTGAA-3 NM._ 008084

Reverse, 5" - CTGCTTCACCACCTTCTTGA-3’




1098 BB UK 2019, Vol. 29. No. 10

M EE phosphate buffered saline (PBS)E 23] A s}1
TRIzol reagent (Invitrogen, Carlsbad, CA)E total RNAE F
=% & %9 RNA (2 ug)® FE High Capacity cDNA
Reverse Transcription Kit (Applied Biosystems, Foster city,
CA)E ol &3t (DNAS 43t @584 e &
&2 Table 10 AIAE 272+9] primerst 37 AMPIGENE®
gPCR Green Mix Lo-ROX (Enzo Life Sciences, Farmingdale,
NY)E ¢ 434 Real-time PCRZ <l 319t}

Western blot analysis

BV-2 A|ZE harvest 3 ¥ 4] £t 1 3454< g
T cell pellete 57 3%t M-PER" Mammalian Protein
Extraction Reagent (Thermo scientific, MA, USA)E ©] 83}
MEE lysis A7 & A4 £2](12,000 rpm, 15 min)ate] &5
A& ¢85t @A %2 Pierce™ BCA protein assay kit
(Rockford, IL, USA)E A& 3}¥ o, Fd#e] dWAdS so-
dium dodecyl sulfate-polyacrlyamide gel electrophoresis
(SDS-PAGE)E #23 ¥, PVDF membrane® £ transfer3} %l
o Membrane 5% skim milk® 1417k &<t ¥H8 A/ A HI &
old wude] g WSS A anti-iINOSS} an-
ti-COX-2 (Cell signaling Technology, Denver, MA, USA) g}
A& 27t ¥-3A171 ¥ horseradish perox-idase (HRP)7} 2 §
o J& 224 FA=R 1N wg AT 4 S Aol
0.05% TBSTE 104 38 Al staitt. 1 & Aol o
-3 @¥d bandE ECL kit (Amersham Phar-macia Biotech,
UK)E AH&3ted gl

ELISA g0l 0|88t IL-6, TNF-a &3

BV-2 Al Z & 4X10° cells/ well2 6-well platedl] &3}
oF 2447 T W FYE F RO RFA B FE=
100, 500, 1,000, 2,000 ng/mle] FE= 1At AA S &
100 ng/ml®] LPSE A zlsto] 24417t v Fatiet. 1 5 uf
A& Fstel WA f2d IL-69% TNF-aE ELISA kit
(ThermoFisher, Waltham, MA)E ©o] &3} =43t

cd

&
o

[e}
[¢}

)

SHAz2
T A3 33 H&io}‘# z%o};’i 1 AdE By
q

m

I+

[e)

fEs i

29 e o8l 4 AATOY FAY AEE A
942 p<0052 ST

b

Rk

BV-2MIZ0fl CHet EHH0IRFA] OiEtE FEE9| MES
M &l

obi7] 9l& 4 BV-2 wAlotm A LA A ZEAH S MTS
assay WO FH3ATH(Fig. 1). 96-well plateo] 2x10*
cells/welle] MEE F 247k w3t & FHuto] £ F-A o
B 2222 100, 500, 1,000, 2,000 pg/mle] ¥ EE 2447k
Aeletel AX YEEE G stk 1 A Al
ofFFA & FEES A T 2000 ng/ml7kA =&

YERA @52 &9 & 5 itk webA o] F AT A
a5 APEdAe dHHIRFA e F2ES AEE
AL YERRA @E 2,000 pg/ml o)3te] B 22 A3

t0|RFX| OEkE FE20[ LPSO 28 NO Moo

[e]

to b Hu orlr

A BEy = B QoM v $2T 4TS
NO+= LPSL} interferon-gamma (IFN-y), B-amyloid &2
Aol AR viAotnA L B3R Qls) A
& NO= TFAAA NN A4 x5 3 NG dST

e Ao dEA AR5, 22 531, mAlotu Az 3
=3 @43t ofa) BH[E= NOY Af HIASALE 28
A3 IS £33 A5E EFE o=
M-S o3k 7]7] = TS5, 33] whebA & Aol A
‘i‘olﬁ-‘?xl Aee F2E VYEF AAEss &
BV-2 Al Zo] LPS (100 ng/ml)Z A &ste] 21744
= A7 & d3iee] A AxEd NO9
A X #-S Griess reagent WH 0.2 24359 th(Fig. 2). 1 A%
BV-2 Al 2o LPSE w5 A3t ddwe] 4
o 17414 = NOAA o] S7h= U ou, 24
ges FEES FEH(100~2,000 ng/m)E A d AP+

L T2 FE2EFEY YEH O E NO®H Fol
B A T 5 AU o3 A A
& FEF0] LPsel 93] fr=5 = BV-2 Al

o[o }L

80 4

60 1

40 -

20 A

CTR 0 100 500 1000 2000
PBE (ug/ml)

Fig. 1. PBE on the cell viability in BV-2 microglia. BV-2 micro-
glhia (2x10* cells/well in a 96-well plate) were incubated
with PBE for 24 hr, and cell viability was assessed using
MTS assay. CIR: control (non-treated sample). PBE:
Protaetia brevitarsis seulensis 70% ethanol extract. Level
of significance was identified statistically using Student’s
test. *p<0.05, compared with the LPS only.
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. Inhibitory effect of PBE extract on the production of nitric
oxide in BV-2 microglia. BV-2 microglia (4x10" cells/well
in a 96-well plate) were cultured with LPS (100 ng/ml)
in the presence or absence of PBE for 24 hr to determine
the level of NO. CTR: control (non-treated sample). PBE:
Protaetia brevitarsis seulensis 70% ethanol extract. Level of
significance was identified statistically using Student’s
test. "p<0.05, in comparison with control group. *p<0.05,
compared with the LPS only.
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Fig. 3. Inhibitory effect of PBE on iNos and Cox-2 expression in LPS stimulated BV-2 microglia. BV-2 microglia (4x10° cells/well
in a 6-well plate) were pretreated with PBE (100, 500, 1,000, 2,000 pg/ml) for 1 hr prior to incubation with LPS (100 ng/ml).
RNA was isolated at 5 hr after the LPS treatment. The level of iNOS (A) and Cox-2 (B) mRNA were determined by quantitative
real-time RT-PCR. The data were normalized to the housekeeping gene glyceraldehydes-3-phosphate dehydrogenase (Gapdh).
CTR: control (non-treated sample). PBE: Protaetia brevitarsis seulensis 70% ethanol extract. Level of significance was identified

statistically using Student’s test.

*p<0.05, in comparison with control group. *»<0.05, compared with the LPS only.
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Fig. 4. Inhibitory effect of PBE on the protein levels of iNOS and COX-2 in LPS stimulated BV-2 microglia. BV-2 microglia (4x10°
cells/well in a 6-well plate) were pretreated for 24 hr, and the cell were stimulated with LPS (100 ng/ml) in the presence
of PBE extract sample (100, 500, 1,000, 2,000 ug/ml) for 24 hr. (A) The expression level of iNOS and COX-2 were determined
by Western blot. (B) The data were normalized to [-actin. Results of densitometric analysis of Western blot are also shown.
CTR: control (non-treated sample). PBE: Protaetia brevitarsis seulensis 70% ethanol extract. Level of significance was identified
statistically using Student’s test. “p<0.05, in comparison with control group. *p<0.05, compared with the LPS only.
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Fig. 5. Inhibitory effect of PBE on the production of proinflammatory cytokine in LPS stimulated BV-2 microglia. BV-2 microglia
(4x10° cells/well in a 6-well plate) were pretreated for 24 hr, and the cell were stimulated with LPS (100 ng/ml) in the
presence of PBE extract sample (100, 500, 1,000, 2,000 png/ml) for 24 hr. (A) IL-6 and TNF-a in the culture media were
measured by ELISA. (B) BV-2 microglia (4x10° cells/well in a 6-well plate) were pretreated with PBE sample (100, 500,
1,000, 2,000 ug/ml) for 1 hr prior to incubation of LPS (100 ng/ml). RNA was isolated at 5 hr after the LPS treatment.
The levels of II-6, Tnf-a and II-13 mRNA were determined by quantitative real-time RT-PCR. The data were normalized
to Gapdh. CTR: control (non-treated sample). PBE: Protaetia brevitarsis seulensis 70% ethanol extract. Level of significance was
identified statistically using Student’s test. “p<0.05, in comparison with control group. *p<0.05, compared with the LPS only.
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