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Abstract - The present study aimed to investigate comparative anti-inflammatory effects of Litsea japonica fruit and leaf
extract considering the balance of safety and efficacy. Dose response studies were performed to determine the inhibitory
effects of 70% EtOH extract of leaf (L70%) on the pro-inflammatory enzymes expression, COX-2/PGE2 and NO/iNOS,
and pro-inflammatory cytokines production, IL-1[3, IL-6, and TNF-a in lipopolysaccharide (LPS)-stimulated RAW 264.7
cells. We also examined comparative effects of 30 and 70% EtOH extract of fruits (F30% and F70%) at low concentration
(10 pg/ml) in the same conditions. L70% at 50 and 100 zg/ml showed inhibitory effects on almost all the inflammatory
mediators we examined except for COX-2 regulation, but there were no effects at 10 gg/ml. Since 100 g/ml of L70% have
18.2% cytotoxicity, we compared the effects of fruit extract, F30% and F70% at 10 zg/ml on the regulation of NO/iNOS,
PGE2, IL-1[3, IL-6, and TNF-a and obtained that fruit extacts are more efficacious and safe than leaf. This study suggests
that the 30% EtOH fraction of L. japonica fruit could be a good candidate for development as a functional food supplement
in the prevention of inflammatory disorders.
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= dolf ff A ik o2t 2ok PR QA BE 23
ol 223}l 9L, ol Ap=of dfsto] S22 0.2 wha-sto]
AS= Fr=otal a7l oA vle- S83 qE= o
et} ofv] AN 2= A5 =4 lipopolysacharid (LPS)

9] 9J3] cyclooxygenase—2 (COX—2)/prostaglandin F, (PGE)
2} inducible nitric oxide synthase (iNOS)/nitric oxide (NO)
9] Ao Z71=] 31 H=A] cytokine?l tumor necrosis factor—
alpha (TNF—a), interleukin—1 (IL-1), IL—6 8|7} =7}t
A dHA glom A AT 2 4 A Qlrk(Hinz
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2002; Jeong et al,, 2012).
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Q- T AIH|EESEQ] RAW 264, 7 (mouse leukaemic monocyte
macrophage cell line)-& SHEA| Z3=-28]of| A Eoldlo} Dulbecco's
Modified Eagle’s Medium (GIBCO Inc, Grand lsland, NY)o|
10% Fetal Bovine Serum (GIBCO Inc, Grand Island, NY, USA)
3} 100 units/ml €] penicillin—streptomycin (GIBCO Inc, Grand
Island, NY, USA)S #H7}sto] ARg3skar, 37C, 5% CO,
incubatoro]] vjoFs}sict.

Lactate dyhydrogenase (LDH) &3

RAW 264.7 cellZ 5 X 10° cells/ml 0] E]E2E 96—well plate
of| Z31 24A7F 59t 37°C, 5% COy incubatoro]] HjoFeE TR,
L70% 10, 50, 100 fg/ml 2} F30%, F70% 210 pg/ml S LPS 1 g/
mle} &7 24X 7F 53 A2 8FSIL), In vitro Toxicology Assay
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Nitric Oxide (NO) &3

RAW 264.7 cell 5 X 10° cells/mlo] E%==96— well plate
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e} a7 244174 9 HelaHsAh 100 ule] AE S Hsfel
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RAW 264.7 cellZ 5 X 10° cells/ml 0] =] =2 96-well plated]
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Western blot assay
24X7F =01 vljoFst RAW 264.7 cellS- cold PBSE washd}al
1 X lysis buffer= A ZE 25}t QA1E2]7](15000 rpm,
rin l§lel Y3 9 K Tk e 4
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RAW 264.7 cellZ 5 X 10° cells/ml 0] & %=2 96-well plated]
71 2447t B9t 87C, 5% CO; incubatoro] BjFst th2,
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£5}0] AF20H o] TNF—q, IL-1B, IL-62 450 nne} T = ol 4]
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s/l AR NO A4 Sl e glgkek,
Hol|, guf] 228 F30%1} F70%= % A% (10 ug/ml)of Al
Lpse] ofsf -2 NO 57H8 794 2= A6t ¢irkFig, 1),
T}, 22 A 240 MBS o 4> Q= LDH B
S FAlofl 43t AT}, LPSe} L70% 15 = 100 ng/mlE S|
A3t ol A 29,8%2] AlE=Ago] EE AT, ofof| Hhslod
Al S5 F30% X F10%0] 23 Al Z 54 A k= ehA|
SlolehFig, 1) webN 3 Alsle] Aae] ol AES 4
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Fig. 1. The eftects of L. Japonica leaf and fruit extract on NO production and cell cytotoxicity in LPS-stimulated RAW 264.7 cells.
The production of NO was assayed in the culture medium of cells stimulated with LPS (1 ¢g/ml) for 24 h in the presence of the L.
Japonica leaf and fruit extract. Cell viability was determined using the LDH method. Values are the mean = SEM of triplicate

experiments. *p <0.05,
EtOH extract, L70% : LJ leaf 70% EtOH extract.
120

100
80 |

P GE; production (%)}
£ [=2]
[=] [=]

]
o
T
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Fig. 2. Inhibitory effects of L. Japonica leaf and fruit extract on PGE2 production in LPS-stimulated RAW 264.7 cells. The
production of PGE2 was assayed in the culture medium of cells stimulated with LPS (1 xg/ml) for 24 h in the presence of the L.
Japonica leaf and fruit extract. Supernatants were collected and the PGE, concentration in the supernatants was determined by
ELISA. Values are the mean + SEM of triplicate experiments. *p <0.05, **p <0.01 versus LPS-treated group. F30% : L. Japonica
(L)) fruit 30% EtOH extract, F70% : LJ fruit 70% EtOH extract, L70% : LJ leaf 70% EtOH extract.
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AT AZUE 9ot g 222 SIa iNOS ¥ COX-2
TE A5zt
A5RS04 NO 2 PGE; 2] A4S A5Hkgof Hojshe &
491 INOS ¥ COX—29] 93] Z+ZF A= th(Aktan, 2004;
Markworth and Cameron—Smith, 2013). iNOS= thE & Q]
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Alke =M FZ el Tofd o= Jlth= A2 ofw] de] &
A 2ItH(Aktan, 2004). T3t COX-2% arachidonic acid=
HE PGES AJAot=t] Tojols ahz2A], 9248 24
5= 22 Q5 A 2 2R SHH(Markworth and Cameron—Smith,
2013), AR UAFA O 2 ARLE] 31 §) = NSAID (non—steroidal
inflammatory drug) 395 A BA|S-2 COX—22] ¥ oA
ZAsEo 24 = FulE wslsl= Ao 2 odeA 9ot w
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7FINOS 9 COX—2 A 4-0] e 24of| oJ5t Z1Q1A] &Helgh
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2 ZFAAZT Bl F30% U FT0%= A% 21 10 pg/mlof| A
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PGEQ-/] }\H/d ] M;q]o}x]u]— o] =] 3 0 0 O ° COX— 2_,] Hl-a ZX—]_L],L
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Fig. 3. Inhibitory effects of L. Japonica leaf and fruit extract on
iNOS and COX-2 protein expression in LPS-stimulated RAW
264.7 cells. Cells were pre-incubated for 24 h and then stimulated
with LPS (1 g/ml) for 24 h in the presence of the L. Japonica
fruit and leaf extract. The expression levels of iNOS and
COX-2 protein were determined by immunoblotting. Values
are the mean + SEM of triplicate experiments. p < 0.05, p <
0.01 versus LPS-treated group. F30% : L. Japonica (LJ) fruit
30% EtOH extract, F70% : LJ fruit 70% EtOH extract, L70% :
LJ leaf 70% EtOH extract.
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AAI7F ERtHFig. 4). 12U L70%2] AE5= 10 g/nl 22
oA BF AE UERA] ekt ofef whde], dvlf 3
S5 T2 55 10 pg/ml & F30%2} FT0%011 4] -5-2) g of] Th

E22 J#242] pro—inflammatory

o
rir

2

2

<

E 120
[
2
Ed
=]
=
k=)
-]
1=
3
¥
L
=
=
LPS (1 pg/imL)
Sample (pg/mL)
120
é 100
=
2 8
E=]
Q
=
k=) 60
Q
=
o
= 40
A\
=
20
0
LPS (1 pg/mL) - +

Sample (pg/mL)
120

IL-6 production (%)

LPS (1 pg/mL)
Sample (ng/mL)

100 .
x
80
60
10
20
0
- + + + + +

F30%-10

*w
XX
* ¥k
+ +

F30%-10

| | I
0 I I
- + + + +

Aol & LU IAIRE, TNF—q, IL-18 % IL-6 HFoflA] &A%
A avS veholck

olfgt ATh= 7o} LR 93} Alnf 2250] inflamma -
tory cytokineQ] TNF—a, IL-13 ¥ IL-62] 2H|&E Ajigtoz
N FHT BIE Uetls 2oz AR, duff 25501 A
FEAME 1 3H S5eh GRS ekl 2o yzhE,
ESE Gufj 9] 30%%} 70% EtOH &5 H| 15192 1| &= LPS
of &I NOA|, PGE, A, iNOS ' oA & IL-10 5]
A&l Al 30% EtOH F+2=0] B 97t aikE Uehfigich

F70%-10 L70%-10  L70%-50

+

F70%-10 L70%-10  L70%-50

* %

+

F30%-10 F70%-10 L70%-10 L70%-50

Fig. 4. Inhibitory effects of the L. Japonica leaf and fruit extract on production of inflammatory cytokines in LPS-stimulated RAW
264.7 cells. Cells were pre-incubated for 24 h and then stimulated with LPS (1 ¢g/ml) for 18 h in the presence of the L. Japonica fruit
and leaf extract. Supernatants were collected, and the (A) TNF-a, (B) IL-1[3 and (C) IL-6 concentration in the supernatants was
determined by ELISA. Values are the mean &= SEM of triplicate experiments. *p <0.05, **p <0.01 versus LPS-treated group. F30%:
L. Japonica (L) fruit 30% EtOH extract, F70% : LJ fruit 70% EtOH extract, L70% : LJ leaf 70% EtOH extract.
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