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Abstract :
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The purpose of this study was to investigate the biological activities such as cytotoxicity

and anti-inflammation using Manjakani (Quercus infectoria Olivier) extract. Manjakani was extracted
from hot DW and 80% ethanol. Cell viability was assessed using MTT assay on RAW 264.7 cells.
Also, anti—inflammatory activities were measured through changes in the levels of nitric oxide (NO),
prostaglandin E, (PGE,), leukotrien B4 (LTBy), pro—inflammatory cytokines (IL-14, IL-6 and tumor
necrosis factor (TNF)-«@) and transcription factor on LPS—induced RAW264.7 cells. The results
confirmed that significant cytotoxicity does not appear in the concentration range of 1, 5, and 10 ug/
ml of both extracts of this study. The production of NO was slowed by approximately MDE 37.2%
and MEE 43.7% at 10 ug/m{ concentration. Also, level of PGE, and LTB; was decreased MDE
30.9%/MEE 43.7% and MDE 37.1%/MEE 43.7%. In the case of inflammatory cytokine was reduced
to MDE 38.8%/MEE 50.8% for IL-15, MDE 35.0%/MEE 44.2% for 1L.-6 and MDE 31.9%/MEE
36.6% for TNF-a at 10 pg/ml concentration. The mRNA expression of NF-« B, iNOS and COX-2
significantly decreased by MDE 44.0%/MEE 16.0%, MDE 44.0%/MEE 55.0% and MDE 45.0%/MEE
40.0%, respectively, following the 10 zg/mL sample treatment when compared to the control. Both
extracts were effective in anti—inflammatory activity. In addition, both extracts showed efficient
changes of production of NO, PGE,, LTB4, pro-inflammatory cytokines and transcription factor. But
MEE was found to have a higher inhibitory effect than MDE. In other words, Manjakani was showed
significant biological activities showing anti—inflammation without cytotoxicity. These results will be

provided as fundamental data for further development of the new health food and therapeutics related

to the results above.
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iINOS, COX-2 % ciofst d=4 /\}0157}0
= Aot dEargol T3] & LPS &
2re AN oA AE F5A 1_1}%% Ed
A7l =42 oot 454 4A%E 43t A7
1 AzsheE AEe da2H f-8oittal s
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o FET B4 SHSAY F= 8ol o
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2. 1= R 9Y

21, M=
AFEE AJ2RS dulbecco's Modified Eagle's
Medium (DME; Gibco BRL, USA), fetal
Invitrogen ~ USA),
(Gibco, USA), WST
(Daeillab sevice, Korea),
lipopolysaccharide ~ (LPS;  Sigma,  USA),
dulbecco's phosphate buffered saline (D-PBS;
Welgene, Korea), nitric oxide detection kit

bovine  serum  (FBS;
penicillin—streptomycin
solution

(Intron Biotechnology, Korea), mouse cytokine
milliplex map immunoassay kit (Millipore,
USA), PGE, Parameter Assay Kit (R&D
systems Co., USA), LTBs Parameter Assay Kit
(R&D systems, USA), Total RNA prep kit
(Intronbio, Korea), AccuPower CycleScript RT
PreMix  (Bioneer, Korea), SYBR Green
(Qiagen, Germany) 5= AH&stTh

2.2, XL =&

2 A3 AHES wFt = et g
A7 etat2 HEl dgdor sty e
HAAs AolgtALAg oA FA =, ARESt
Fct w2FHY 20 goll 242 SF49 80% oflet
<& 500 % Eal 3A7F FS ARFE g F
ARdS Y 5T ¢ FE2 AxSH SR/
4 FZE(Manjakani distilled water extract ©]
Sh, MDE) 6.6 g (& 20%), d&& F&&
(Manjakani ethanol extract ©|s}, MEE)2 11.1
g (& 55.5%)° #EE P55t -80CoA
Hystg o, SRl A5 A8kt

2.3 M= Y U MESY &3

M ZHFE 10% fetal bovine serum¥} 1%
antibiotics2 $H&-3F Dulbecco's modified eagle's
mediume 2 37C, 5% CO, Z7oA svjsstA
th AZ=A 24 Lee et al. (2014)9] WS
AZA 7o) HA SEot] ZSF5HHTE. RAW

A7V (Quercus infectoria Olivier)2] A& Hlmd+ 3

2647 MER=AMEF2, Korea)E 96 well
plateo]l 2x10* cells/well® HF35lo] 24X7F &
oF Hjekst & MDESF MEEE 1, 5, 10 ug/mlS]
=rg Aaste] thA] 24 A7F B9t vjekstart
i & 10 pL9] WST solution2 A7}ske] 30
B B9t ®EEAZl ¥ micro plate reader
(Molecular Devices, USA) 450 mmof|lA] SF==
245t g2 i AlEZ JEEE WEER
EA] SHHh

2.4, NO MM =3

NO9| %2 Lee et al. (2014)9] ¥HS A
A gl 2A §gote] SASHATE 96 well
plateo] RAW?264.7 AZZE 2x10* cells/well2
2Fote] 24A7F St HigSt e Wi &, 1,
5, 10 wg/ml =9 Azt 1 ug/ml LPSE T
Aejoto] ThA] 24A7F <t vkt Nitric
oxide detection kite] N1 bufferE 50 w® z}
welle] A2sto] 1087 A4 ¥-§ & =,
N2 bufferg 50 w® Zt welloll Azjstal 1082
7t 9SG AIA T WS ¥, micro plate reader 540
m oA FHEE ST F Xl oigh
WEE2 YR

25, §5Y AO|EFIl MYt
Cytokine®]  A/d%2  mouse
milliplex map immunoassay kitS AR&slo] =
A5ty 12 well plated] RAW264.7 A|ZE
2x10° cells/well2 EF3}0] 24417 Bt Bk
stct wigF &, 1, 5, 10 wg/ml F=o] Az}
1 ug/ml LPSE A Ae|ste] o] 2447t 5<F
Hiekstth. BigF-S 1200 rpmollA 5EZF 94l
2ot d2 AATH} standardE 96 well
plateel 25 w® EFot1 assay buffer 2
matrix buffer, antibody—immobilized beadsE
7} 25 WA 7rste] ERket &, 247F FoF A2
oA WHEAIZ]AL washing &5 84S ©]-8s}od
23] AlASkH A" §, 25 o] detection
antibodyE 7Fsto] 1A1ZF F9F A4 HHGA|
710 F7F2 25 w9] Streptavidin—Phycoerythrin
= 7kste] 30 B¢ A2elA WAR H
washing &% &4 o]-8ste] 23] AlA st
AE %, PBSE 150 W 23 58 7t shaking?t
%, Luminex (Millipore, USA)E ©]&3to] =4

sto] Ao Froz vrehy ok

cytokine
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2.6. PGE; 2t LTB, Y8 &3

PGE,9t LTB,o] g 542 919 Lee et
al. (20159 TS AAA o wA 585
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£ 2x10° cells/well2 EF5to] 2447t Zot )
Fotict vy &, 1, 5, 10 wg/ml FEO] A=
ot 1 ug/ml LPSE A A=jste] ThA] 24AI%F
e aiFStTh. AAd®e PGE;  parameter
assay kit2} LTB, parameter assay kitS AR5}
o ZHstort. WS 1200 rpmollAl 5EZY
A 2okl @2 ST standardE 96
well plateol] 100 w® g1 37CollA 903+ gt
SAF L ¥Hg %, washing bufferg ©o]-8sto] 3
3] AlE #AYS APst F, 100 w9 detection
antibodyE go] thA] 37 CoflA 60E7F §H--A]7]
I AlFsteict. AlE %, HRP conjugateE 100
WA gol 37TCollA 307 A7 AlEgh
=] substrate reagentS 90 w® go] 37ColA
1587 §+-5A1712 50 wl®] stop solutions
7}ste] micro plate reader 450 mmoA SFEE
ZA35}9g oW, standard curves 7]EFo® Ay
o g vErfigich
2.7, RX} waHEgE =4

FAx FAFS EAot7] Hdll Kang et al
(2015)9] W& AEA Ao wA -§-§3te
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1X10° cells/well2 HF3to] 2447+ F<¢t HijoF
stich HiF =, 1,5, 10 w/ml F=o] Al=et
1 ug/ml LPSE A #@|sto] thA] 24417 54t
HiQFSEATE. RAW264.7 AlZ= viFHS A7Ast
3 MFERHE AR H total RNA prep kit
o]-§5to] RNAE FEoklrh. GqAAf vhg2 F

n
r
0

e Jl

Table 1. The Sequences of Primers
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&% RNAE RT premix kit®] mixturegs A&
5t first-strand cDNAE A5l om, sHAo]
429 DNAE polymerase chain reaction
(PCR) o AFgsH3irh.  RT-PCRZ  DNA
polymerase 1U/tube®ll 250 mM dNTPs mix,
RT buffer (10 mM Tris—HCI, pH 9.0, 30 mM
KCl, 1.5 mM MHCL)E 29t mixtureol|Zt
AZ3} primerS Y3 PCRS A5t AR
% primer & Table 13} 2t} 1% agarose geloll
A719E & 7872 FA9 o7 E UVe FYst
o] bandE Zelstalct. {2 IAFE iz
of Hlste]  Atstlow, AREE  primero
sequence= Table 13} Zt}.

2.8. SAIMz|

= AAdie 33 fHE SActgen Ho
F+EEHA (mean+S.D)E  BASIATH iR
tiH] A¥w3re] H|Wi= one-way analysis of
variance ~ (ANOVA) ®HE&  o|&5i9 Y,
Student’s t—testE Argste] FAA fo4& A

ok

Z5AeH p<0.001, T p<0.01, " p<0.05).

inks,

3. Zu

3.1, MEZEXA
2 Ao AF2E RAW 264.7 NZE opes
Aol LPSe| oJsf| &= o] &2 4t
S Holg |3 FA EZolu |3 tiviA
E UEshe Aoz duA QlrHl2] diF =
5= MEoflA EAstr|o] 9hA RAW 264.7 Al
IA1e] MDE®} MEE®] EAAHE Elstyl
. 2ES 100%2 5t8S w, MDE® MEE

L H o

s

Primer F/R Sequences
NF- ¢ B F GGATCACATTTGCTTTGTGTTGTT
R CACAACTTACAGTAGATGGCTAGAAAGG
NOS F CGAAACGCTTCACTTCCAA
R TGAGCCTATATTGCTGTGGCT
COX-2 F AACCGCATTGCCTCTGAAT
R CATGTTCCAGGAGGATGGAG
GAPDH F CATCACTGCCACCCAGAAGACTG
R ATGCCAGTGAGCTTCCCGTTCAG

* F/R : forward/reverse
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27y 1, 5, 10 wg/mle] sZojA MDEE
100.5+£0.7%,  99.99+1.4%, 101.1£0.7%=
MEEE 102.3+£0.6%, 101.1+1.6%, 100.5+
L0%% AZAZES Rol AEEZS Uehjx
QrorTHFig. 1). Webq B A7o] srxde A
== o3t ATl FFS WA e Aol
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Fig. 1. Cell  viability effect of Manjakani
extracts from DW (MDE) and 80%
EtOH (MEE) on cell viability in RAW

fabilty (% of control)
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Fig. 4.
were expressed as mean=S.D.
compare to control).

Effect of MDE and MEE on PGE,; and LTB4 levels in RAW 264.7 cells.
(Significance of results,

A7VY(Quercus infectoria Olivier)2] A& Hlwd+ 5

Zoh g272 100%2 st92 m, MDES}
MEE Z+7}F 1, 5, 10 ug/ml®] ‘sZolA MDEE
87.4+1.8%, 79.9+3.1%, 62.8+2.4%= MEEE
81.2+3.0%, 71.2+2.3%, 56.3+3.4%% NO7}

HaEE 2Ae 4 4 UAAtkFg 3). Y
FEE2 NO9 BAE sk oEHor [}
A Fa AR en, *JEHZiEE MEE®] &4 &%
o] =A YeEhult

Concentration (sa/et)

g. 3. Effect of MDE and MEE on NO levels
in RAW 264.7 cells.
expressed as mean=S.D.
of results,  p<0.001,
"p<0.05 compare to control).

s s & 8 8

o B

Fi
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The results were
(Significance
" p0.01,

3.2.2. PGE,¢} LTB, A

MDESt MEEZF PGE@F LTB, AAAZEHS A
sher] slels) motow 1 Aske thgw} 2,
PGE,9] Z4%e Y2ZS 100%E shge o,
MDE$} MEE 72} 1, 5, 10 ug/mle] B oflA
MDE+= 600.0+£23.6 pg/ml, 551.9+30.7 pg/md,
44244315 pg/m{= MEE+ 520.2+29.4 pg/
ml, 476.2+30.2 pg/ml, 360.7+14.6 pg/m=
MDEE 5, 10 wg/me] sLeollA fofsiAl
H3en, MEEE sk oEdor {osH &
aFe AS & 4 AS(Fig. 4- A) LTB,9] %
A g2dS 100%2 st92 i, MDESH

Concentration sa/et)

3 g8 8 8

The results
p<0.01, “p<0.05

* ok

™ p<0.001,
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MEE ZZ+ 1, 5, 10 wug/ml9] sZolx MDEE
71.8+3.4 pg/ml, 65.6+£3.0 pg/ml, 51.6+£2.7
pg/m{= MEEE= 66.7£3.0 pg/ml, 58.5+2.6 pg/
nf, 46.2+3.1 pg/m= L SJEHOR {O51A
dase A & 4 At (Fig. 4-B). PGE,}
LTB, BA4< 9Al MEEZ} dtido= & 9 &
ot AME Ul I 4 Uk o
Aihe Ae]E7119) 27t PGESH LTB, 44
g FEE dig AR g2 vAs Aol
2t mhE )

3.2.3. Alo|E7IQ A

MDE$} MEEZF 934 cytokine =S o
Ask=r] gels] Heron 1 ATk g 7
tt. MDE®} MEE 22} 1, 5, 10 ug/ml9] s
A IL-159 A X 24.2+1.1 pg/mlol
Hsto] MDEE 21.8+1.2 pg/ml, 18.4£2.0 pg/
ml, 14.8+1.2 pg/ml= MEE+= 20.1+0.9 pg/ml,
153+2.6 pg/nl, 11.9+1.4 pg/mls B o2
o8 footA HaHe 2SS & 4+ A (Fig.
5-A). IL-69 HaZFE tixd 1055.1+75.6
pg/mlell H|5t] MDEE 936.5+38.4 pg/ul,
788.1439.4 pg/ml, 685.9+42.8 pg/mlE MEE
= 898.4+£33.4 pg/ml, 736.7£24.9 pg/ul,
588.4+21.4 pg/ml= Bk oEHoz §olsHA
dAase A4S o 4 A Fig. 5-B). TNF-«
o] fAawE xR 3092.8491.2 pg/mief H|s}
o] MDEE 2823.3+148.6 pg/ml, 2523.7+159.6
pg/ml,  2104.7+1449  pg/m{=  MEE+=
2821.3+151.7 pg/ml, 23452+160.3 pg/mf,
1960.3+151.8 pg/mlZ Fk o&EHo=z {Fols5t
A FAases A & 5 AdAEig 5-0). 95
A cytokine®] TAHS H|wshH MDERTH

MEEZ} #lmd o gadsle 2L sl & 5
Q9lom ol MEESA © g a3 Aol

FZ5 9t AtmEoh Hamad et al. (2017)9]
Ao M2 e FF5EC Hle] Ad
Ko oetE&FEoA F4st G50l e AL
2 Huxo]x Qt}t. Bak et al. (2014) @ Lee
et al. (2014) 59 ATolA it SAJ3t &
S0 ATTA s =9F vt lew, Tt
2 ESE SRSt &S mAE AR Sl
FES2 Uetl= Aol IS Aolzt AtnH.
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Fig. 5. Reduction effect of MDE and MEE on
cytokine IL-18 (A), IL-6 (B) and
TNF-a (C) levels in RAW 264.7 cells.

The  results were expressed —as

mean+S.D. (Significance of results,
T p0.001, T p<0.01, “p<0.05 compare
to control).

3.2.4. AARIA HEF

1 Aol MDESH MEEZH 6% ¥HgolA
ehhe ALY e Al e Skl

Stath. NF-«B 4z #d=E =43

MDE 1 ug/ml= ALt BE FEoA HE
v #9014 &= (**p<0.01, ***p<0.001)

27} Uebgth(Table. 2). iNOS A% Az
=743 A3, MDE®} MEEE RE koA o
Ztol 18] o4 Qe (*p<0.05, **p<0.01,
*H*p<0.001)  FA7F UERETHTable.  3).
COX-2 #4124 dd=g 54 43, MDESt
MEEQ] 1 ug/ml& AQet e FhofA thx
o wlg] oA A= (**p<0.01, ***p<0.001)
A7 UEebgtH(Table. 4). Shrestha et al.
(2014)9] AolA FHAFIY ] oheket §uf =&

T 7 T ogE FEA fa 42l 4
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pal

o2 &% WA (Quercus infectoria Olivier)o] A& vlwd+ 7

Table 2. Effect of MDE and MEE on NF-#«B mRNA Expression Level in RAW?264.7 Cells

Concentration

Fold change (NF- &« B/GAPDH)

(ug/m0) MDE MEE

Normal 0.17%+0.10

Control 1.00£0.11
1 0.86+0.04 0.63+£0.07""
5 0.62+0.08"" 0.58+0.04""
10 0.56+0.04"" 0.54+0.05""

*Significance of results,

Table 3. Effect of MDE and MEE on iNOS mRNA Expression Level in RAW264.7 Cells

" pc0.001, ¢

*p<0.01 compare to control

Fold change (NOS/GAPDH)

Concentration

(ug/md) MDE MEE

Normal 0.31£0.05

Control 1.00£0.05
1 0.88+0.04 0.83+0.03"
5 0.61+0.07" 0.63+0.03""
10 0.56+0.02""" 0.45+0.04"""

*Significance of results, ~~ p<0.001, “"p<0.01, “p<0.05 compare to control

Table 4. Effect of MDE and MEE on COX-2 mRNA Expression Level in RAW264.7 Cells

Fold change (COX-2/GAPDH)

Concentration
(ug/m0) MDE MEE
Normal 0.01£0.10
Control 1.00£0.02
1 1.01+0.09 1.02+0.03
5 0.74+0.04"" 0.72+0.02""
10 0.55+0.04"" 0.60+0.03"""
*Significance of results, ~~ p<0.001, ~p<0.01 compare to control
gHoR o FEE= At HEEel 2 4 4. 2 E
o] MDE®t MEE L% ghitstel 3 &5
ol frelsHA uehd Axte 4F A9l E & 2 ATE 44 9 80% otz &9 WAt
AT A= TR AR o o 7 FE28°] te A5y 2 IS5 59 &
A @34 W8 27 ARt @5E & o] B vwE WPT A b 2o,
N7l AR AZtEH, ol FEFol &I
 d=m AAEAC] FFsAdol wria THEh 1. 95 % 80% ogt2=z F&3t EJZHM —
F T AR Sl A+FE Bl TAFH ] kst ZE2 RAW 264.7 AZAA 1, 5, 10 (ug
4 FAS Aol it AARE HAYFe] A+ /ml) EEOA AE AEg ogaot% 0] 2] 7]
Elojop & Ao|n, AvtE Hgtoxe] F5o] F oo} oFAHGE Ao 7 s»}omqgiu}
FEH ookt RopollA 7154 AR 2 SR
W2 AFE Al ol 8 duE ARSE 2. 95 2 80% ogter FEF v F
5 e Aow AzHCH EB2 LPSE d5S fEtt RAW 264.7

- 130 -



Az NO A
80% ollet-e
| B
el el

oz
o
o

—
o tje

3. g9 2 80% oleER FET vy F
=2 LPSE 45<
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10 (ug/m0)®] & 80% Oﬂ‘%% FE2=9
1 5, 10 (ug/ml) FEA iz 1

AT LTB, A
80% olehe 338 1, 5,

SEel
O} ssisiet

\

2 80% OHEJ%E FE9 WY &=
2 LPS2 ¥9=& {st RAW 264.7
oA IL-18, IL-6 @ TNF-« A=

% FE2E0 80% oEE FEEY |,
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