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ABSTRACT

Purpose: Abeliophyllum distichum (A.distichum) is a plant native to Korea. In this study, we investigated
the mechanism of antioxidant and anti-inflammatory effects of the leaf extract of A.distichum.
Methods: The antioxidant capacity of the A.distichum leaf extract was determined based on
the total polyphenol content, 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay, 2,2'-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) assay, and the ferric reducing antioxidant
power (FRAP) assay. The anti-inflammatory effects of the A.distichum leaf extract were
evaluated by measuring the production of nitric oxide (NO) and the expression levels of
proinflammatory cytokines including tumor necrosis factor (TNF)-a, interleukin (IL)-1p,

and IL-6 using the enzyme-linked immunosorbent assay (ELISA) and reverse transcription
quantitative real-time PCR (RT-qPCR). In addition, the expression of heme oxygenase-1
(HOA1), nuclear transcription factor-erythroid 2 related factor (Nrf2), inducible nitric oxide
synthase (iNOS), and cyclooxygenase 2 (COX-2), as well as the activation of nuclear factor-
kappa B (NF-kB) were examined using the western blot analysis.

Results: The total polyphenol content of the A.distichum leaf extract was 329.89 + 30.17 gallic
acid equivalents mg/g and the DPPH and ABTS scavenging activities were 55% and 70%,
respectively. Additionally, the FRAP value of the extract was 743.68 + 116.59 mg/mL. After 12-
hour treatment with the A.distichum leaf extract, there was a tendency for the Nrf2 expression
to increase, and the expression of HO-1 was significantly elevated in the RAW264.7 cells. The
A.distichum leaf extract treatment resulted in decreased levels of NO, TNF-a, IL-6, and IL-1f, as
well as reduced expression of INOS and COX-2, along with inhibition of NF-«B activation in
lipopolysaccharide-stimulated RAW264.7 cells.

Conclusion: These results suggest that the A.distichum leaf extract exerts antioxidative and
anti-inflammatory effects by upregulating the expression of HO-1 and downregulating NF-kB
activation.
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NE

S AEZE Y S FAI5H] fl6l ol H A B/ ot T ol A A4S E 8 2 5 of L A] o
Abof| AF R E] = DB kA = BARE QI ZHAd AFA (reactive oxygen species, ROS) = HEHE TH[1].
SHAIARA = A U] o] 8 9 A ) A1 50] 7|03k A| 2 A A © 2 7151 4] opo} T
SHAI A2 A A Ul /8440 B9 E AR AYehA AE A7 YA il Z1s A A

=k o] N EO] 2 Q LA Rl Tl A SHAL 2] A 5.2 2AFA|A A Eof 2 H A9l 3k
S =3 AE ol YA DEAES v HeF u|7ted M o2 T A o] AslA AEHAS
oA, Al AFE S =5t ot AR ot ke 35§ 4 o) [2-4]. A= 24
Ak Aot majett) g A| A 517 9ol AFA| A o 2 FHaks} ol A| Al zEE 1 Qi) [5).
2] © 2 nuclear transcription factor-erythroid 2 related factor 2 (Nrf2)+&= AFst AE | AE 7
Sl ghakel W 9z} e A 2 o] 84S 2 A sH= MARRIAto o &HAFSE -7 2] heme
oxygenase-l (HO1)2 Z/J2HA[Z1 T} [6]

}l_ﬂ._-\gm]
ﬁfi!:lﬂﬁ?dﬂﬁo

A5 (inflammation)RH-g-o| &k ThRt 3 2.5 -3l A Aol £/ Bl uho|2{ At Al 5ol 27t
290 23] ol Chal 3] 2 8ke] w1 8 1) £.¢] BollA] ol Lk % 3t ol Al Alo] 4 He]
(ROt 2SS ot A 2249 48 1 ¢ o0l 52T,
Siokel 2 R, WA, 7121, T H31E, Bk MR e 4
T, o 59 dHo] WS [7,8]. HAIAIE (macrophage)d] FH=gh 2 *JS&} 1% =7
A|-o] Alzzat AJ 221 lipopolysaccharide (LPS)U &/ AF4F 2] AF=Hof] o) 5l HHAY = ™ Lpso|
2] 5t B8 Toll-like receptor 4 (TLR-4) =83 Z 53l nuclear factor-kappa B (NF-«xB) &/ 5}
ol oJ &l =4 Ht}[9]. NF-kB7} Z/d S| H Al A of| 4] 3.0 2 2 9] & o] inducible nitric oxide
synthase (iNOS)2} cyclooxygenase-2 (COX-2) X &5/ AFo] E7}R1Q] interleukin (IL)-6, IL-1B,
tumor necrosis factor-o (INF-a)5-2] @& o] Z71Eth[10,11]. 13 B2 HEFHASIAE A
ot JSHHS-2 of 2] Agko] Whof Tofst= Ao 2 A A Tt AStAEH ALL FFHE

r\l
FE
oXx o
nR
oN o
mLJ
M

f

50| dojupA] F =& A - off-3o] AR S ofe 4= AT} [12)].

2|2 Av|AHE o] 7ol tiSh 4] o] WolAHA AFstA AEAS ZHAAZ 4= Q151 T
28-S g 4 Qe JEHHS ofjHf Al oSlof| =82 = 4 Y= QA o] =2 1 A4
ot T2 A B/ HAES 0|83 177 54 &2 AH|7L F7 k= FAl ot} o] 2]t o] f 2
g oJeFES 88 4 Qe AL QekE o] F /4ol FxEI Tt D o2 Stalx,
Set, Zofeh, UL, SR o tiEN D 252 S g2 HARP o 2 HE FAE
St Y g5 WESH A7 R Qo ARl HARY o] Fhatst U g1l S g vtof
st A7} EdshA| o] o & AL Q) [13]

AL A AFE-5k= 1 AU (Abeliophyllum distichum, A. distichum)+= S G502 A4 A A
AH o2 gt=ro] EX X Fo| A utk ZHBIE] = Oleaceae family A& 2 3 7futg]etale S}
[14,15]. @A o] Al thetql= Hobt, M4k, FawtolA] HEH 7] A2 BHaElo
o 3| ibto] 9 AR ol T} [16]. Z T Aol 2 n) AR Q) FEE (A. distichum leaf
extract) = 74 T IS A5G 5, DNASH BES G5, U R D JA et B
S9IT} (1720, ChFe A5 Bo) IAILER 9 320 5 2 ¥ o] Ehi-o] =22 34
EoghEe B4S AR Aot o] At EE2 R, & 5448, A7, AR

https://doi.org/10.4163/jnh.2023.56.5.455 456



IJNHS

7™ Journal of Nutrition and Health

https://e-jnh.org

9 gelE 53 22 ofejshd 5412 WHIshe 202 Wl AT [18,21). 5 Bl HUE 2
FZE0)| A &1 ¥ acteoside (phenylethanoid glycoside) 2} isoacteoside (dihydroxypheynylethyl
wwma%aaﬁﬁqmdﬁ2¢H°ﬂﬂL siiﬂamquuu:aqma

Qﬂﬂﬁ%%%ﬂﬁ%ﬂﬁ#%%%% J&MQﬂﬂmﬁﬁzﬂﬂﬁ CR LR
stozu W ane] a9 lE 28 18- 71K 754 AA2e] 7Hs 4 S Popr

by
FES M=

= Aol M AR R o 25 %‘c’z%nﬂ}"‘ﬂl% (F)ellM g okt 33 kgo]
28 v AU S 600 LO] 70% O 2 75°CollA] 4A1E 5ot &G o Bl 5%
A71at FE71%3t0 938 kg WA LP—E% o FEES AU ARE A7HA] 20°coll A E
SAT.

A5 F Zdu= 3HE g2l 572 Folin- Denis (1915)2] & g sto] S35t
[23]. 2 N Folin-Ciocaltew’s phenol regent (Sigma-Aldrich Co., St. Louis, MO, USA ) Al 2
$E2 128 AL 53M 10 uLet Al 2 10 uLE SH 2 Z 96-well plate©]] F o] QFAlof|A] 387+

"] 5FAL, 20% sodium carbonate (Na,COs, Sigma-Aldrich Co.)& 150 LA o] a1 ¢hAlof| A
1A 7F 59t B2 Al F T}, O] % enzyme-linked immunosorbent assay (ELISA) reader (Microplate
Absorbance Spectrophotometer; Bio-Rad, Hercules, CA, USA)S ©]-835}9] 765 nmol| A 4=
=5ttt 7t 529 & Z 2= S gallic acid (Sigma-Aldrich Co.)E 0]-8-3}o 21/g
EARRNO SRS UII5ho] 5 M5 U] 5EE PG

re
=R

2,2-diphenyl-1-picrylhydrazyl (DPPH) 2IC|Z 275

DPPH 2t} Z A7%5 £7J-2 DPPH (Sigma-Aldrich Co.)E ©]-&35t] A|59] 2t 2752
819131 Bloise] Wlol w2t ZAaheit [24). QP58 2] 2hriZ ppprol thak Al Bokol
ARl TakzA of Whgol ofsh pepH eheizto] gashs HEE Zstelt. S A
£ 10 pL2} 0.15 mM DPPH -£9Y 190 pLE go] w1l oFAlof| A 3027F HHS-A] 7] 3 ELISA
reader (Microplate Absorbance Spectrophotometer; Bio-Rad)E ©|- &5+ 517 nmOl|A SE =&
ZAoltt FHNRF O R ascorbic acidE AHE3IH 0™, HA}F-0]5 (electron donating
ability, EDA)<> EDA (%) = [1 - (B @79 & =/H2 72 %)) x100= ©]-&5to] A2
gzl Al A 244 S WEE (%)= HEH AT

2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) ZICIZ AH&
ABTS 2t ZE 275 S22 Nicoletta 5 [25]2] & ¥ 5to] %351t 7 mM ABTS £
10 mL2} 140 mM K;S,05 (Sigma-Aldrich Co.) -8 176 uLE E£3}5to] Aol A] 12A]7F o)A HE
2] A|Z T, 0] 892 959% ethanol T} 1:44 H| &2 4]0] 734 nmol| A ti272] S gho] 0.7 +
0.02 Ato] 9] gFo] B =& ABTS solution 84 9] 5 =& Sro] ALE3ITH 5= AR 10 uL
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9} ABTS solution 200 uLE E§5}t0] QHalof|A] 28 3027F BF| S+ & ELISA reader 734 nmOl|
A =S =5t FAHUHETCZ ascorbic acid S AFE5H 2™, HA}3-0]%5 (EDA)
2 EDA (%) = [1- (A @9 SZ =/t 279 S8 %5)] x 100 ©]-&5fo] A2k Zhe] A7
g W B8 (%) 2 LEFU Q1L

oL

e

Ferric reducing antioxidant power (FRAP) assay

FRAD assay+ Benzie2} Strain®] W O 2 =235} Th [26]. FRAP reagent+= sodium acetate
buffer (pH 3.6, 300mM; Sigma-Aldrich Co.)2} 10 mM 2,4,6-tris(2-pyridyl)-s-triazine (Sigma-
Aldrich Co.), 20 mM FeCl;-6H,05 22} 10:1:1 (viviv)] HIEZ2 Z85}0] FRAP reagentE
A z35t9 et 5= ¥ Al R 10 uLt 554 30 uLet FRAP reagent 300 pLS 410 37°COllA] 10
BZF U2 A]Z] & ELISA reader 593 nmOlA] SZ =S =439t EEE2QI iron sulfate

hexahydrate (FeSO,-7H,0)2] A=Al & 0] -850 FRAP value S A4S LY

M Z HH 2

E Ao A= a2 T A A E Q] RAW264.72 AHESFHS ©. 1| 10% fetal bovine serum (Gibco,
Invitrogen, Grand Island, NY, USA)Z} 1% penicillin-streptomycin (Gibco)& % 7FS} Dulbecco’s
Modified Eagle’s Medium (DMEM)= AFH8-519 37°C, 5% CO, incubator (BB15; Thermo Fisher
Scientific Inc., Waltham, MA, USA)l| 4] A A|S}FRATE, M3 += cell culture dish 90 x 20 mm (SPL
Life Science Co., Pocheon, Korea)ollA] BIFE| 1 0.1 M|E2] density”} 70-80%7} = & uf
| 2] & w2kst i,

ME =4 IJ} (water soluble tetrazolium salts [WST] assay)

A. distichum} 328 0] RAW264.7 M| 2Z0]| 1] 2] = 5/ S Lot 7| 3l WSTE AH&-51H cell
viabilityS =75}t 96-well plate©]] RAW264.7 Al ZE 1 x 10 cells/well®] =2 100 pL
# B23510] 2447 B0+ YT Z dimethyl sulfoxide(DMSO)°l =91 &5 (12.5, 25, 50,
100, 200, 400 pg/mL)= A &5} 24A|17F B FSFRATE, HRQF & EZ-Cytox WST assay reagent
(Dogenbio Co., Ltd., Seoul, Korea)E 10 pLA H7}st &, 2A]7F 3A|7F F ol ELISA readers
0]-&5}0] 450 nmollA FZE=E S TH AP Fe N ZE YEE2 2T HMEYEE

o] o2 LrERASITE,

Nitric oxide (NO) MMzt

RAW264.7 A ZEE- 48-well plate (2 x 10* cells/well)©] 500 pL2| £3F35}3 37°C, 5% CO, incubator
of| A 24AI7t ERFHIY & A BE FEEE A 2oto] 1AI7F &t B FEF T2 LPS (Sigma-
Aldrich Co.)Z %] 2]5}o] 24417t v F512ith NO A FS =7517] 91519] 96-well plate©]]
100 pL2] B FBI} griess reagent (Sigma-Aldrich Co.) 100 pLE &5t 1527 HH-A|71
% ELISA reader 540 nmO|A] S8 =5 SA5ch E2EZ 2 nitriteS AFE510] HFAS

A/ 3L nitrite /g = AILTSFAT

¢

ox

Western blot analysis

Nrf22} HO-12] Tl Al HHe & 2-91517] 9] 8l RAW264.7 M| 5 6-well plate©]] 1 x 10° cell/mLE
HiX|SEaL B FAI H, FEES s =H 2 A2 5ho] 12417 5 2F I FAIZATE NF-«B, iNOS
3l cox-29] Tl W S BQl5tr] Q| siA] wbAl At At npb7hAl 2 RAW264.7 A 2 E
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6-well platel] 1 x 10° cell/mLE Bl 2|3}l HIFA|Z] §, 2EES == HZ 2] 2|slo] 1A|7H
Foll LpSE 7F8FAL 37°C, 5% CO, incubator®ll A 24A|1Zt &-QF B FA|ZATH. RIPA buffers
H7voto] Sl A-S &5 31, Bradford reagent (Sigma-Aldrich Co.)& AH-8-5to] Tzl o]
S5 Aot Tl X7 5E 55l 1012% sodium dodecyl sulfate-polyacrylamide
gel electrophoresis® =23t F, 5% skim milkollA] blockingS St T 1At &, primary
antibody= Nrf2 (Abcam, Cambridge, UK), HO-1 (Santa Cruz Biotechnology, Dallas, TX, USA),
INOS (Thermo Fisher Scientific Inc., Invitrogen Rockford, IL, USA), COX-2, p-p65, p65 (Cell
Signaling Technology Inc., Beverly, MA, USA), B-actin (Santa Cruz Biotechnology)= 1/1,000
2 5]435}0] 4°Col| A overnight O 2 B2 A]# F 11 Tris buffered saline Tween-20 (TBS-T)Z 5
B4 35] M o]FA T} 2%} A= anti-rabbit IgG (Santa Cruz Biotechnology) @} anti-mouse IgG
(Santa Cruz Biotechnology)S /20l 4] 1A]7F BF-3-A]7] 1L TBS-TZ 524 38] Aot
0] & membrane®]] Ezwestlumi-plus (ATTO Co., Tokyo, Japan)& 45 ChemiDoc (LuminoGraph
I; ATTO Co.)= ©]-&sto] Tl "aek3 ZAsIoIth HEH MEo] A £412 Image )

intensity (US National Institutes of Health, Bethesda, MD, USA) S £-3l| 415}t

ELISA

TNF-q, IL1p, IL-6 A & Z7317] L8l RaW264.7 M| 2E (24-well plate 5 x 10* cell/well)°]] F=
Z252 52 2 25to] A7 Bt T, LPSE H7}slo] 24417 Bl ST o] A
Hj FH-2 3] 45}k0] Al E Q] TNF-q, ILB, IL-62] A4 TS mouse ELISA kits (Cat No. DY0OS;
BD Bioscience, San Jose, CA, USA)E ©]-8-5}0] A|A| H B 0 2 %] 2] 519 © 1 ELISA readersS:
0]-8-5t0] 450 nmol| Al FF EollA S oto] 2t ZE RS IR L2 S AlLtskalt

Quantitative real-time polymerase chain reaction (qRT-PCR)

TNE-q, IL-6, IL1BS] mRNA & A =5 =74 5}7] 215l 6-well plate©l] 1% 10° cel/mLZ #5541
I Holl FE2ES s =H 2 X Esto] 1A IR &, LPSE X 7Fsho] 24417 vl 5} Tt
Trizol Al 9F-& 0]-§-5F0] &3 RNARF-E] cDNAS 3513 34 DNAS 7t R7d Aol
E0]&Ql primerE ©]-&35}%] SYBR green qPCR mix (TOYOBO, Osaka, Japan)?} qRT-PCR
(BioFACT, Daejeon, Korea)= AF23}Th Real-time PCRY] X712 pre-denaturation?Hg =
50°COllA] 223t 95°Coll A 15423 R staL, 95°Ccoll Al 20, 60°Coll A 4023t FE7d 2 40
cyclesZ Y5 A 3t th 2+ 5% internal standard 2 B-acting AHE-5FA T},

SHEN
HEAP233] o] F AN S ghS SA AL, AP el HHghS et ok, W s BEHALR
Ueh i A xtof gt SA 2 A2 SPSS ver.26.0 (Statistical Package for the Social Science;

o
—

IBM Corp., Armonk, NY, USA)E ©]-&35}3tt. -2 £92 independent t-test 2! A H[ |

B A (one-way analysis of variance) 2.2 24 A3E 7 Z3F & Duncan’s multiple range

test® 31| 2 A F 3.0 M, BAZ §HL p<0.05 420l A Hlsheik.
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Table 1. Antioxidant capacities of ADE

0| MLIE o FEE9|
O AUE A 2559 Z Zd)uls S ST 2T Table 194 = HEeF 240] 329.89 +
30.17 GAE mg/g®| T} DPPH 2t Z 47 B/d & St At u| A UE A 2559 1 mg/mL
BIof|A] 55%2] 27 42 B O IC,, 42 0.526 + 0.117 mg/mLE LFEFSHTE ABTS 2hH]
7zt /\74:2 =735t gjv_]- OjAUER Q =&=509] mg/mL L o|AE70%2] A FHS H
o™ Cy B2 0.527 + 0.130 mg/mLE LEFSTH FRAP value= O] AU Q1 22-59] 1 mg/mL
455 o)) A 743.68 + 116.59 mg/mLA T}

A 59] F4itst /o) thsh At 23t F Ze]u s gl &2 202 Q1= 3 DPPH
9 ABTS 2t]ZE A A 5ol A= AsA| 2 2 2 H ascorbic acid EHH] Z}2} 60.5%, 83% = =
2 AASS 7HA L = AL 2 YEHTH

o O x| = ek

OjMLER 9 =ES0| CHAME =S

2 Aol A = r AR o FEE0] tAIA|Z Q] RAW264.7 M o] AEEof n| 2] = YT
ot 7] 9Js Al S 7HE ZskTh vl UR A 552 12.5-400 pg/mLe] 5=
2 24A7H st & 400 pg/mL & EO A FE M| 545 U= S 29l
gt 4= Q13U (Fig. 1). o] 22 vl 2 3F5 125, 25, 50, 100, 200 pg/mL 3 2] & Eof|A] A
R e

O}i oL
Lo o m
N
-

O|MLER 9 =ESO| THits}
oAU o 2Z80] ey
RAW264.7 Al Zof| Bl AR 9l 225 12AI7F A

sE7t 71 E W o] SUtehe AFE BEI AT f-o] & o] 2] ekok

5 o] E% 0 2 27} 9t (Fig. 2).

OjMLER 9 Z2ZE0| NO MMoj| D|X|= Fg

oAU o 25259 ¢ 552 &15H7] Yot LPSE f- = RAW264.7 M| Z o A NO 4§
S S5kt (Fig. 3). 122 ,NO Ad=Fo] nldUF o FEE9] 5% 100, 200 pg/mL
of| Al -2l 5HA| ZrAdhe A FRlsHA T

OjALER 9 FES0|

%15*1 B M =

o o L~ OO — o

RAW264.7 Al 2ol Bl U7 ol 2555 223t & AS Aol E7IRIQ) A& 54T 2
TNF-a2] YA ZL n AU 9 228 5of o] £ 02 744519 100 pg/mL F =0 A H

ADE (mg/mL) Total polyphenol contents GAE ~ FRAP value (mg ISHE/mL) ICso (Mg/mL)V
(mg/mL) DPPH ABTS
ADE Ascorbic acid ADE Ascorbic acid
1.000 329.900 + 30.180 743.680 + 116.590 0.526 + 0.117 0.167 £ 0.057 0.527 +0.131 0.101 + 0.026

Results are mean + standard deviation (n = 3-5).
ADE, Abeliophyllum distichum leaf extract; GAE, gallic acid equivalents; ISHE, iron sulfate hexahydrate; DPPH, 1,1-diphenyl-2-picrylhydrazyl; ABTS, 2,2-azino-

bis-3-ethylen-benzothiazoline-6-sulfonate.

YThe concentration in mg/mL required for 50% reduction of DPPH and ABTS radical.

https://e-jnh.org
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120 -

100 -

80 - *

60

Cell viability (%)

40 -

20

CON 12.5 25 50 100 200 400
Concentration (pg/mL)

Fig. 1. Effect of Abeliophyllum distichum leaf extracts on RAW264.7 cells viability.

RAW264.7 cells were pretreated for 1 hour with various concentration of A. distichum leaf extract before
lipopolysaccharide (100 ng/mL) treated. Values are expressed as mean + standard deviation.

CON, control.

“p < 0.05 compared to CON.

N e e——
B-actin ‘
ADE (ug/mL) - 125 95 50 100 200
3.0 - 8-
< = d
< <
S 2.5 1 .8 5
. 3 6
$ 20+ =
= o
Z 15 T 44
(0] (0]
oo
£ 1.0 2
s s 5
o o
o 0.5+ it .
o —o' *
“ 0 ~ 0
- 125 95 50 100 200 - 125 95 50 100 200
ADE (pg/mL) ADE (ug/mL)

Fig. 2. Effect of ADEs on the expression levels of Nrf2 and HO-1in RAW264.7 cells.

Protein expression was analyzed by Western blot hybridization. Actin was used as an internal control. Results are
mean = standard deviation (n = 3-5).

ADE, Abeliophyllum distichum leaf extract; Nrf2, nuclear transcription factor-erythroid 2 related factor; HO-1,
heme oxygenase-1.

*p < 0.05, **p < 0.01 compared to control.

B 5222 A4S HIth (Fig. 4A). IL1B 2 IL-62] A =S 0] HdUYE A 2253 2|5
R 0l 50 pg/mL &5 =N A FE] §-2] A1 245 E ATt (Fig. 4Band €).

0jMLIE o FEE0| 5 AO|EFIQ ST Wadol 0|X|= I

LDS 2] 2] & Z7}8F TNF-q, IL1B, IL-6 mRNA HH 2 0] R 9l 2252 xS u s
oj&& o 2 7FASIY ) (Fig. 5). 53] TNF-a 2+ IL-6= ZH2} 50 pg/mLY} 100 pg/mL 5O A]
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##
*
I I I I **
0 —V—i T T T T T
+ + +

LPS (100 ng/mL) - +
ADE (ug/mL) - - 95 50 100 200

N w B )]
o o o o
I I I )

NO production (uM)

-
o
1

+

Fig. 3. Effect of ADEs on NO production in LPS-stimulated RAW264.7 cells.

The production of NO was assayed in the culture media of cells pretreated with ADE (25, 50, 100, 200 pg/mL) or
DMSO for 1 hour and then stimulated with LPS (100 ng/mL) for 24 hours. Results are mean + standard deviation of
4 replicate determinations (n = 4).

ADE, Abeliophyllum distichum leaf extract; NO, nitric oxide; LPS, lipopolysaccharide.

*p < 0.05, *p < 0.01 compared to LPS.

**p < 0.01 compared to control.

A B C
700 12 - 500 - o
#HH
. 6001 10 4 400 -
3 - —~
E 500 + o w T 8- 2 200
* * —

g 400 E 64 - E *
= 300 g o 200 -
L 500 = 44 T
P4 7 — - *%
= 1004 T 24 100

0 0+ 0+

LPS (100 ng/mL) - + + + + + LPS (100 ng/mL) - + + + + + LPS (100 ng/mL) - + + + + +
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Fig. 4. Effect of ADEs on TNF-a. (A), IL-1 (B) and IL-6 (C) production in RAW264.7 cells.

Cells were pretreated with ADE (25, 50, 100, 200 pug/mL) or DMSO’for 1 hour and then stimulation with LPS (100 ng/mL) for 24 hours. The levels of TNF-a, IL-13
and IL-6 production were measured using enzyme-linked immunosorbent assay kits. The data are presented as means + standard deviation (n = 4).

ADE, Abeliophyllum distichum leaf extract; LPS, lipopolysaccharide; IL, interleukin; TNF, tumor necrosis factor.

“p < 0.05, **p < 0.01 compared to LPS.

*p < 0.05, **p < 0.01, ***p < 0.001 compared to control.
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Fig. 5. Effect of ADEs on LPS-induced mRNA expression levels of TNF-a (A), IL-1p (B), IL-6 (C) in RAW264.7 cells.

Cells were pretreated with ADE (25, 50, 100, 200 pg/mL) or DMSO for 1 hour and then stimulation with LPS (100 ng/mL) for 24 hours. The mRNA levels of TNF-a,
IL-1B and IL-6 were measured by quantitative real-time polymerase chain reaction. The data are presented as means = standard deviation (n = 8).

ADE, Abeliophyllum distichum leaf extract; LPS, lipopolysaccharide; IL, interleukin; TNF, tumor necrosis factor.

“p < 0.05, **p < 0.01, ***p < 0.001 compared to LPS.

***p < 0.001 compared to control.
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Fig. 6. Inhibitory effect of ADEs on protein levels of p-p65, iNOS, COX-2 in RAW264.7 cells.

RAW264.7 cells were pretreated with ADE (25, 50, 100, 200 pug/mL) or DMSO or 1 hour and then stimulated with LPS (100 ng/mL) for 24 hours. The results
presented as mean + standard deviation of experiments (n = 3-5).

ADE, Abeliophyllum distichum leaf extract; iNOS, inducible nitric oxide synthase; COX-2, cyclooxygenase 2; LPS, lipopolysaccharide.

*p < 0.05, **p < 0.01 compared to LPS.

***p < 0.001 compared to control.
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