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Various beneficial effects of sweet persimmon (Diospyros kaki T.) including anti-oxidation, anti-bacteria and viruses,
anti-allergy were widely reported previously. However, the anti-inflammatory effect and its molecular mechanisms are
not clear. In this study, the anti-inflammatory effect of the extracts of flower bud and fruit of sweet persimmon was
investigated in LPS-treated RAW264.7 cells. Both extracts of flower bud and fruit showed strong inhibitory effect on
the LPS-induced NF-kB activation. IxBa, the inhibitor of NF-kB, was increased and the expressions of NF-«xB target
genes, COX-2 and iNOS, were suppressed by the treatment with the extracts of flower bud and fruit. The expressions of
pro-inflammatory cytokines, IL-18, IL-6, TNF-o were also suppressed by the extracts. In addition, the LPS-induced
wnt/p-catenin pathway and its related gene expressions including cyclin D1, wnt 3a, wnt S5a were suppressed by the extracts.
The extracts also showed anti-oxidant activity and suppressive effect on the LPS-induced apoptosis of RAW264.7 cells.
These results suggest that the flower bud and fruit of sweet persimmon display strong anti-inflammatory effect through
inhibiting the pro-inflammatory signaling pathways in the cells.
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MIZH{Y % transfection

RAW246.7 macrophage A3 Fetal bovine serum (FBS)©]
10% &% Dulbecco's Modified Eagle Medium (DMEM)
AHE3Ee] 37T, 5% CO,9] incubatorol| A Bl 3}G] o1,
FBS2} DMEM H A= Gibco BRL Co. (Grand Island, NY.
USA) A& AFE3SI3ATE Al plasmid DNAE =95
7] 1%t transfection> FuGENE 6 (Promega, Madison, WI,
USA)E AF&-3t lipofection WH .2 5151 2™ sample &
10~20 pg2l DNAZE serum free DMEM3} FuGENE 62] &
Frefiol] AL Aol A 203 WEEAIA lipid2h DNA]
A E 4117 B recipient celll] #]a}atal v st
ST}, Recipient AlEE 70~80%2] WEZ wjdd AL A}

gk,
MTT assay

RAW264.7 AlFEZ 1X10° cells/well 2 96-well plate©]]
j

Folo] N2 WY F B0 R B} 2S5

[e3

A2 DMSOo! 843k Zh welloll Fosfar SAIZE vl
stk FE=5 713 7 welloll MTT solution< 0.5 mg

/mL F7}¥sto] 44|17k
DMSO 200 pLoll =9 570 nmol|A] &35
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Luciferase assay

Luciferase genes ¥ 3%1$+ NF-kB2| reporter plasmidi=
pNL3.2 NFxB RE (Promega, code N1111)E A}-8-3}5 0™
o] Luciferase promoter -9l 57112] NF«B A3 H-9&
7FA) 3L QIT}. Luciferase activity2] Z73-2 Nano-Glo Substrate
(Promega)E Nano-Glo buffer (Promega)®l] 1009 843}
ARSI cell lysate™= 96-well plate®]] 20 uLA -3}
o] A}-8-3}%It}. Substrate™= luminometer program (Microwin
assay reader 2000, Centro LB960, Berthold Technologies, Bad
Wildbad, Germany)2 ©]-83}] =Z2 70% Ethanol % 503
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ZHES-2 20 plA substrate”} 5 =5 510 Iycif-
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Western blotting
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]
T g % 90 VE 2A]7F 52t nitrocellulose membrane (GE
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Table 1. Primer sequences for RT-PCR

Amplicon

Gene length

Primer Sequences (5' —3")

L1p F: GTGTGTGACGTTCCCATTAGA 401
i R: TTAGAAACAGTCCAGCCCATAC

L6 F: GATAAGCTGGAGTCACAGAAGG 12
R: GAAACCATCTGGCTAGGTAACA

F: GAAAGTCAGCCTCCTCTCCG
TNFa 194
R: CTTTCAGTCGGAGGAGAGGC

Cyclin F: CATCTACACCGACAACTCCATC 135
Dl R: TCTGGCATTTTGGAGAGGAAG

F: TGTTGGGCCACAGTATTCCT
Wnt 3a 302

R: ATGAGCGTGTCACTGCAAAG

F: AATTCTGGCTCCACTTGTTG
Wnt 5a 148
R: CAATTACAACCTGGGCGAAG

F: GAAGGTGAAGGTCGGAGTCAA
GAPDH 179
R: GCTCCTGGAAGATGGTGATG

F: forward, R: reverse

Healthcare Life Science, Germany)©ll electrotransfer3t % 5%
A5G ¥3H3F TBS-T (20 mM Tris-HCI (pH 7.6), 197
mM NaCl, 0.1% Tween-20) &2 & A7} 53k 2120
7] blocking 3} T}, Membranes 12} |9} 2l-2-of A

2A)ZF WES-A]7] 3L TBS-T -4 0 & 33] A3 3 peroxi-
dase7} -2 22} AR 1A17F BoF A4 H-EA|H
t}. WESAIZ] membraneS TBS-T 802 33] M&st &
enhanced chemiluminescence (ECL, Amersham Corp. Arlington
Heights, IL, USA)Z 34171 & Amersham Imager 600 (GE
Healthcare)s ©]-&3sto] A& 13818l &A= ant-
IkBa (C-21), anti-p-IkBa (sc-8404), anti-actin (I-19), anti-INOS
(sc-651), anti-Bcl2 (sc-7382), anti-Bax (sc7480), anti-COX-2
(sc-1745) (Santa Cruz Bio Technology, CA, USA), anti-B-catenin
(ab32572), anti-GSK3p (ab32391), anti-p-GSK3p (ab75745)
(Abcam, Cambridge, UK)E A|Z=AF2] Aol wa} ARS-
SRt

RT-PCR

M EE Trizol (Ambion, CA, USA) &0 2 7|5}
total RNAZE 2|3k 5 Accupower Roketscript cycle RT
premix (Bioneer Corp. Korea)S ©]-8-3l%] ¢DNAE 3Hd3}
Atk PCR 272 94T 343} predenaturedtal 94°C 30,
72C 135 30 cycle A% §, 72°C 1022 &3tk PCR
9] A3= 2.5% agarose geloll A EH15FSI T ARE-3F primer

= Table 137 2t}
ABTS 2lC|Zt AHs S35

ABTS @tz 275 ABTS  (2,-azino-bis-3-
ethylbenzothiazoline-6-sulphonic acid) 7 mM¥} Potassium
persulfate 2.4 mMS 1:1 ZFeFaL 244]3F 2t ebadof vk
AR F 650 nmol A FFE=7F 0.70] HEE Wi
5145k ABTS &4 80 uLe A& F3& 20 uLEs H7tst
o] A2 104, 20+, 307 WA microplate
reader2 650 nmoll A FHEE SH S A%
(%) [-AEH7H FFE5FAET F3E)] <1002
= ARkskel

= [e]
ZA4L

SHXE|

A2 33 W3, A= Hif(mean) £ XFHEX
(SD)= YEFHSATE Student's ftest 2 AFux] FARE
(one-way analysis of variance) S ©]-83}o] FAIHo= F
at3lem, P gko] 0.05 ofsteldl foido] AvtaL &
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Axel 548 FA @E FEoA wite] £Eed
L} FEES A AEshr] 9ste] MTT assays
A A5} TF. RAW264.7 macrophage cell 2 96 well plate©]]
1<10* cells/well 2 seedingd}aL 24417+ w3t 3 0.5 pg/
mL2] LPS (lipopolysaccharide)2} DMSO®I| =<1 wite] 2
Ton B FEES 5 HE Egste] Folsta

SAIZF vk & ﬁ]\ ANEES =AsQy a1 Ay 28

28] FEFES 60 pgmL, A FEEL 100 ug/mmw
80% ool AEES YERHAIL o] 5 Aol o

5 2h Aol AHEaSITIFg 1)

2322 I 3 FEE0| 28 NF-«B &4 AH =1t
NF-«B+ Al¢] LPS, TNF-a (tumor necrosis factor o), Hf

o7)= EHo] AEXE A3}

P W st A5 il 240 HHS ST
= 32791 HARIAL] TH(Karin and Ben-Neriah, 2000).
el 3o 9 A FES0] dFS YO7]= NF«B
A A3 UEA AESH] $18ke] Luciferase
reporter geneS ©]-§-3F NF«B &4 48 XIS 4
o A3}, Fig 240 WEbd uhel o] RAW264.7 Al 32l
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Fig. 1. Effect of the extract of Flower bud or fruit on the viability
of RAW264.7 cells stimulated by LPS. RAW264.7 cells were in-
cubated with LPS (0.5 pg/mL) and increasing concentrations of the
extract of flower bud (FB) or firuit (FR) dissolved in DMSO for 5 h,
and the cell viability was measured by MTT assay (mean *+ SD,
n=3, ¥*P<0.05, **P<.01, ***P<0.001).
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2 283 tK(Karin and Ben-Neriah, 2000). “1&] 22 A ¥
Y] kBoi= NF-kB7} 2/d31=H 14kske kBo (p-IkBa)™
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Y p-IkBo} IkBa2] %S Westem blotting 0.2 743151t}
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o] 7HAe} 7 kBort E7Fete] NF«B2| 4do] A=
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Fig. 2. Effect of the extract of Flower bud or fruit on the NF-xB
activation. RAW264.7 cells were transfected with pNL3.2 NF-xB
RE plasmid and treated with LPS and the extract of flower bud (FB)
or fruit (FR) dissolved in DMSO (D) for 24h. The NF«B activity
was measured by luciferase activity (A) (mean + SD, n=3, ***P<
0.001), and the proteins were detected by Western blotting (B).
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Fig. 3. Effect of the extract of flower bud or fruit on the expression
of pro-inflammatory cytokines. RAW264.7 cells were treated with
LPS and the extract of flower bud (FB) or fruit (FR) dissolved in
DMSO (D) and after 5 h, the mRNA level of each protein was
evaluated by RT-PCR.
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B35k A3} LPSel| 93] F718F Cyclin D1 2 Wat 3a, Wat
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Fig. 4. Effect of the extract of flower bud or fruit on the activation
of wnt/B-catenin signaling pathway. RAW264.7 cells were treated
with LPS and the extract of flower bud (FB) or fruit (FR) dissolved
in DMSO (D) for 5 h. The protein expressions were analyzed by
Western-blotting (A), and the mRNA levels were evaluated by
RT-PCR (B).
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ABTS fiee radical 27 &4 o0& AESQITE 1 23} Fig.
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radical 2752 YERUTE ©
o B P FEEY] PAT 4%

o7 Wolxith 3, LPS+= Ao i W ot Al
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(Li et al,, 2014; Lei et al,, 2018). 13|22 Th7lo] 2307
9 7} 3259 apoptosis Al A5S HESISILL Fig
5Bl el vle} o] RAW264.7 Al Eoll LPSE A&
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Fig. 5. Anti-oxidant and anti-apoptotic effects of the extracts of
flower bud and fruit. (A) Anti-oxidant activity was assayed by ABTS
radical scavenging activity with the extract of flower bud (FB) or
fruit (FR) dissolved in DMSO (D) (mean & SD, n=3, ***P<
0.001). (B) Raw264.7 cells were treated with LPS and extract for
5 h as indicated and the expressions of anti-apoptotic Bcl, and
pro-apoptotic Bax were detected by Western-blotting.
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