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Inhibitory Effect of Sambucus sieboldiana var. pendula (Nakai) Extract on the mRNA and Protein Expression of iNOS and
COX-2 in Raw 264.7 Cells
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2Gyeonggi-do Forest Environment Research Institute, Osan 12408, Republic of Korea

This study examined a new functional cosmetic material possessing application possibility of Sambucus
sieboldiana var. pendula (Nakai) (SS) extract. For this, we analyzed the toxic effect of the SS extract on
macrophages (RAW 264.7 cells) by performing MTT assay. Results of the MTT assay showed >100% cell via-
bility after treatment with 500 pg/ml SS extract. To determine the anti-inflammatory activity of the SS
extract, we examined its inhibitory effect on lipopolysaccharide (LPS)-induced NO production in RAW
264.7 cells by performing Griess assay. Result of the Griess assay showed that the SS extract inhibited LPS-
induced NO production in a concentration-dependent manner. Next, we examined the effect of the SS
extract on the production of proinflammatory factors inducible NOS (iNOS) and cyclooxygenase-2 (COX-2)
in LPS-stimulated RAW 264.7 cells. First, we determined the inhibitory effect of 50, 100, and 500 pg/ml SS
extract on iNOS and COX-2 protein expression by performing western blot analysis, with f-actin as a posi-
tive control. Results of western blotting showed that treatment with 500 pg/ml SS extract decreased iNOS
and COX-2 protein expression by 31.2% and 54.7%, respectively. Next, we determined the inhibitory effect of
50, 100, and 500 pg/ml SS extract on iNOS and COX-2 mRNA expression by performing reverse transcrip-
tion-polymerase chain reaction (PCR), with GAPDH as a positive control. Results of reverse transcription-
PCR showed that treatment with 500 pg/ml SS extract decreased the mRNA expression of iNOS and COX-2
by 72.2% and 89%, respectively. These results suggest that the SS extract is a highly valuable natural com-
pound because of its functional components and anti-inflammatory activity.
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FEEE NASEAY FEA I EEEEY] EA S o
ZA dAAEZ7 G54 mi7iEZ % 3142l lipopolysaccharide
(LPS)E toll like receptor 4 (TLR4)2] heterodimerization
P02 Qlaste] AN EZ E= DHAEA AEZ f A
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H NFkB7} o2 o]|53sle] A cytokine, inducible
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(NO)7} L-arginine & 2 £ E| NO synthase NOS)°] 2J3} 3
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ks B4R Eolth Y Y dEoln 3hA7F 23 Gufjrt &
< o] EFoln, e FUF o odds UERZ 4AY ¢
E &2 971 Y= L2 o] 85I rH10-12]. O]'Zl
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Nitric oxide (NO) A oA &A] &4
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iNOS, COX-29] A2 #9135l 7] Y3t cell line RAW
264.7& 100 mm tissue culture disho] 1 x 10 cells/well
2 coll sceding F 24417+ < Hjkste] A|EE QoA
At WA S AASHe] LPSE 1 ug/ml =2 247 A
3= -F FEES TEEE AT A2 24-48A17 Hj
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Radio-immunoprecipitation assay (RIPA) buffer 10 mlo]
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AFzol S BCA protein assay kitS ARE5te] Aeste] 20 ul
o] el A& 10% SDS-PAGEALO| A A7) G502 Hast
At BE2E AL transfer 7] 7] (BIORAD)E o] £-5}¢d
polyvinylidene fluoride (PVDF) membrane®]| %71 o2 A
20 A 1X]7} blocking buffer (5% skim milk in TBST)]
A wjoFA AL INOS, COX-2, P-actin®] 12} A2 545}
o] 4Co)A overnightdt thZ, ThA] 108 7HZA O E tris-
buffered saline and tween 20 (TBST)Z 33 A& 35}t
iNOS¢} COX-29] 22} &A= anti-rabbit, f-actin®] 2%}
A= anti-mouseE AFE3}IL 1:1,0000.2 3] 4] 5te] AL
A 2417t vl okt 33] Al A3 ¥ LAS 4,000 71715 ©]
&oto] ME 2l % gt

Total RNA £2] 2 <DNA 34

AZE 100 mm culture dish¢] 1 x 108 cells/well2 cell
seedingdt 5] 24A17F Zot wljokst & LPSE 1 ug/ml =2
A APejE & FEES l"—E‘ﬁi A2 sto] 2447t &
ok v ¥ttt wi A A5 Xﬂﬂﬁ}
£ welld] 1 ml¥ B339 "ﬂ
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Table 1. Sequence of the primers used for RT-PCR.

Gene Primer Sequence (5" — 3))
GAPDH Sense TGA AGG TCG GTG TGA ACG GAT TTG GC
Anti-sense  CAT GTA GGC CAT GAG GTC CAC CAC
COX-2 Sense GGA GAG ACT ATC AAG ATA GT
Anti-sense  ATG GTC AGT AGA CTTTTA CA
iNOS Sense AAT GGC AAC ATC AGG TCG GCC ATC ACT
Anti-sense  GCT GTG TGT CAC AGA AGT CTC GAA CTC

200 W BF3He] 2027 Sloth 2 BEAFYUL 1 F

16,110 xgol| Al 2087+ YA E 5t A5 H-S isopropanol
|

500 w7t E01%le TR &4 AUt oA 16,110 xgol|A]
2087 AAEE 4, 2 ASAE AAT & 75% EtOH-

diethylpyrocarbonate waterS Z+ £Ho| 1 ml¥ EF3}o]
16,110 xgoll A 587t YA E e F A4F3Ae AAT FH 4
Lo A ARAFTH D1ethylpyrocarbonabe (DEPC)-treated
waterS 50 ul¥ EF35t9] &2 & 96 well plateo] RNA
5 ulek G4 195 ulE A7ksked 260 nm, 280 nmol| A ZHzh
FFEE 54519 total RNAYS 5453t Oligo (dT) 15
primer (500 ug/ml) 1 ul, &3k RNA (2 ug)t nuclease free
water2 10 ulE @53 75T A 587 BHSAIZ & 5x
MgCl,, PCR nucleotide mix,
inhibitor, reverse transcriptase, nuclease free waterS 3
7bsted 25C oA 58, 42ColA 608, 70TA 1523 vt
SAIA cDNAE /AT

reaction buffer, rnasin

Reverse transcription-polymerase chain reaction

iNOS, COX-29] mRNA &g gotr 7] 9Jste PCRE A
Alstth Ao AME-3t primer sequencess= Table 13} Z
t}. PCR tube©] 5x green GoTaq flexi buffer, MgCly, PCR
nucleotide mix (10 mM), primer, GoTaq DNA polymerase,
nuclease free water, 343t cDNAE A 7}8lo] 2 48 &
PCRS A85}l¢tt. GAPDH, iNOSE 96 CollA 25, 96Tl
Al 10Z, 64T A 30%, 72T oA 1&, 72T A 104&(40
cycles), COX-2= 96°ColA 28, 94°Col|A 10%, 51°ColA]
30%, T2CAA 18, 72C oA 10840 cycles)S sFT}.
PCRZE $AAIZ] & 0.002% ethidium bromideS A 7}3+
1.5% agarose gel2 100 Vol A 4087 A7) 9453 & LAS
4,000 o]-&sto] MES Felste] 4] FFstqih
Hot YW D
MTT assay°] 9J3 A& =E &

AEZ AEES I0IE| Yoto] Z3st 3-(4,5-dimethylthiazol-
2-y1)2,5-diphenyltetrazolium bromide (MTT)&= E3-A 2
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Fig. 1. Cell viability of extract from Sambucus sieboldiana var.
pendula (Nakai) on macrophage cell (RAW 264.7). After RAW
264.7 cells (5 x 10 cells) were started in medium for 24 h the cells
were treated with 5, 10, 50, 100, 500 and 1,000 ug/ml of
extracted Sambucus sieboldiana var. pendula (Nakai) for 24 h.
Result are means + S.D. of triplicate data (Significant as com-
pared to control. *p < 0.05, **p < 0.01).
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Fig. 2. Effect of Sambucus sieboldiana var. pendula (Nakai) on
production of nitric oxide in RAW 264.7 cell. Effect of 70%
ethanol extracts of Sambucus sieboldiana var. pendula (Nakai) on
NO production in LPS-induced RAW 264.7 cells. RAW 264.7 cells
(1 x 10° cells) were treated with Sambucus sieboldiana var.
pendula (Nakai) 70% ethanol extract and LPS (1 ug/ml) for 24 h.
Result are means + S.D. of triplicate data (Significant as com-
pared to control. *p < 0.05, **p < 0.01).

synthase (NOS)¢]| 9J3] ¥4 ™, NOSo|+= endothelial
NOS, neuronal NOS, inducible NOS (iNOS)9] A|7}A] &
g7} ZAgtct. o] & F iNOSe| 23 NOF A2 ¥ 2lsH
o2 293 938 3 ‘]'1‘%[16].

g2 g=dx % 32l cyclooxygenase (COX)=
arachidonic acidZ prostaglandins® A&st= T4LZ
COX-11} COX-27} EA3tH, o]= thekgt Al ZoA ohE 7
3 UeFiTh COX-12 A el AZolA AAHael A%
N5g AT COX2E @2 HelolA o] e,
CO%.24 I WSk PGB 55, W 59 Bl
Z AR B2, Helugo) BolsT NS
ﬂ’\]ﬂt Aol Zo] Tt gl ALRE LA UTH17].

2 Aol d5Ed Al iINOSEE COX-29] Tzl

wd A 535 E3517] Y3l western blotS 53l A
st gAA ] RAW 264.70] T 2 2289 50
100, 500 pg/ml S =HE 2 g s}o] 24X 7t T o] Thel A dh

d A aRE ST 24E Fig. 39 Uit o] o,
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Stk I A3 Fig. 3% Zo] HeFUF FE5E2 50, 100,
500 ug/mle] =2 2|3 RAW 264.7 A4 LPSo|| ¢
3 Z7Hd INOSe} COX-2 T W ofo] =7t Fobd
of wet AAEE SAsHA L1, 500 pg/mlol A ZHz} 31%,
54%9 A TS YEtH AT £33 ti27¢l vlE CY Hlw
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Fig. 3. iNOS, COX-2 protein expression rate of extract from
Sambucus sieboldiana var. pendula (Nakai) on macrophage
cell (RAW 264.7). (A) iNOS protein expression rate of Sambucus
sieboldiana var. pendula (Nakai) extract. (B) COX-2 protein expres-
sion rate of Sambucus sieboldiana var. pendula (Nakai) extract.
After RAW 264.7 cells (1 x 10° cells) were started in serum free
medium for 1 h the cells were treated with 50, 150 and 500 ug/ml
of extract of Sambucus sieboldiana var. pendula (Nakai) for 24 h.
Each values represents mean = S.D. of three individual experi-
ments (Significant as compared to control. *p < 0.05, **p < 0.01).
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Fig. 4. iNOS, COX-2 mRNA expression rate of extract from
Sambucus sieboldiana var. pendula (Nakai) on macrophage
cell (RAW 264.7). (A) iNOS mRNA expression rate of Sambucus
sieboldiana var. pendula (Nakai) extract. (B) COX-2 mRNA expres-
sion rate of Sambucus sieboldiana var. pendula (Nakai) extract.
After RAW 264.7 cells (1 x 10° cells) were started in serum free
medium for 1 h the cells were treated with 50, 150 and 500 pg/ml
of extract of Sambucus sieboldiana var. pendula (Nakai) for 24 h.
Each values represents mean + S.D. of three individual experi-
ments (Significant as compared to control. *p < 0.05, **p < 0.01).
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