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1711 A 25 47 BR 2> 7] 5 Nikon TS100 18 & & 3 53 |
Nikon 50i %<t Wil # , H 4% JE JE (Nikon) 24 A ;
AT600 BE AR AL, 5% [ 3 1 H U4 W] (General
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Fig.1 FT-IR spectra of agaro—oligosaccharide
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Hz, 1H), 450 (d, J = 47.4 Hz, 5H), 4.29 (s,
1H), 4.13 (d, J = 10.3 Hz, 1H), 4.03 (s, 2H),
3.92 (d, ] =10.6 Hz, 1H), 3.82 (s, 1H), 3.66
(ddd, J=11.4, 7.2, 3.0 Hz, 6H), 3.56~3.46 (m,
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R 3RS T W ) A i I R B 3, °C NMR (126 MHz,
D,0) 8 101.98 (d, J = 30.6 Hz), 97.96 (s), 89.83
(s), 81.69 (s), 79.56 (s), 76.87 (s), 75.44~74.71
(m), 73.02 (s), 72.58 (s), 70.46 (s), 69.71 (s),
69.23 (s), 68.89 (s), 68.57 (s), 68.24 (s), 60.92
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Fig.3 Nuclear magnetic resonance carbon spectrum of agar—oligosaccharides
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Fig4 HPLC of agar—oligosaccharides
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R E R 0~250 pe/mL YU FIN, 4541 RAW264.7
i % T 90% , 5 X BRAH (0 we/mL B 5
BEAH L, T 22 5 (P>0.05) , 4582/ 5
SEMEAE D T VR (0~250 pg/ml) i [ A X
RAW264.7 (/)41 135 1 JC i 5g ), i — 20 fy
2 i A8 RE AL A L 8] Sh il FHOAS W)k B2 1) LPS 5 &
g, 4 LPS i B R 2 ng/ml B 40 i 15 7
U BRI, B 2 TR R B 38 0 i B A1 5 LPS 5 i vk
J& M 50 ng/mL 1 250 ng/mlL B 40 2 K A6 T H %
HWEZNEA B EM 2R, SO EEI 10 ng/
mL VE N5 S S5 BRSO B I S X
LPS 5 7 RAW264.7 40 Mi 5 4 S i) 4 i 7E H
AR SCHE LIPS Hll 385 2 M i 4 FH AN [i] 590k Bt e 5 W 3
T, g5 R WE Sc B, 525 (A L, 6 BE 2]
LPS Hl3 5 RAW264.7 4 M % 77 i E BEAL, X2
9 LPS Xf RAW264.7 40 Jitg 34 58 H A 0§l 15
LA B R S B 7 S 9, B IS R AR PR T s
Tt I S A T AL FR S L LPS )35 RAW264.7 1Y
20 BT 7 B T R 4 (P<0.05), 0 H 5 A5
ZH A0 B S A XY . Wang SP4% B LPS Ab B 5] i
RAW264.7 240 ME J1 A%, 08I0 2 22 4l GE 1% 32
75 LPS Hil 34 RAW264.7 40 i 4 3% 1 A A A NO
m e A STRIEN . 5z — B Aot R
B e SE R XT LPS 51 RAW264.7 4 i 1% 75
FEARRI IS BA SCEE R, BT AE i RAE IR 1y
YEHL,
2.3 HEEEMEIT LPS 5 RAW264.7 Hl =4
NO 7k 3 B % Mg

— S AL A (NO) & LPS V5 5 40 i 4 i 2 IV Y
iob AR A R A IO, B ST SN Y i 2
JfL 7= Az 1 NO S AN e 3856 5k A Griess 1546
U248 JEL PN 7 A= 1 NO JKF gL 6 iR, 525 4
F L, 10 ng/mL LPS #H3#5 RAW264.7 41fE 14 NO
KA (2 25 38 (P<0.05) , % B 10 ng/mL LPS fig
P55 RAW264.7 240 fl )~ £ R 5E [N 5 B 55 b
(7.8125~250 pg/mL) T FUAb HL 20 i P NO 7K F-
BT AR X B, 4B N NO ™ A= i Bl 5 3
TEERE v B 0 3 NG R R (P<0.05) . 4
TR UK OB LPS 5 40 i 48 0 F v it 7R
HONO = AR HL A B 0 A 2R K
W, JF H 45 A Bk 5E B AR 0% £ = LPS Il Y
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Fig.5 Effect of agar—oligosaccharides on cell viability

of RAW264.7 (a) and LPS-treated RAW264.7 (b)

and agar—oligosaccharides intervention (c) respetively
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AL LR 25 A LPS 5 S 1 E W40 i b NO i =
FURE R 28T SR DU 2R B0 & e 2 0 1 1Cs,
{E R 250 pg/mL, FM T LPS U5 5 F Wik 40 iy
i TNF-a IL-18 Hl 1L-6 & 4 41 it K 7 11 7= 4= 1
TR, 38 1 4m MAPK Al NF-«B 38 B30 %l LPS 75
T I A M 1) A SV T Zou SR I 350K SE
RAY (B35 K 347.0953 m/z(C,HypNaO,;
324 u+23 u;A0,+Na) 653.1910 m/z (CyHsNaOyo;
630 u+23 u;AO,+Na) LI J% 959.2848 m/z
(CaHsgNaO2;936 u+23 u; AOs+Na)] i b T S4B
WEA TS BRER, X LPS %1 RAW
264.7 i NO 7= A il i 1Cs {4 12.5 pg/ml,
7 AS B 5% SR B 43 F 543 A b 1 065.5~
1 308.2 u B ZEHE AT LPS i 319 RAW 264.7 41
JiL 7= Az NO 4 il 1Cs (M4 125 pg/mL, AT
AL B S X A4 5 1) A FH 32 B S5 4 2 03 55
ZFH R,
2.4 IHEECEMER LPS % S8 RAW264.7 A K
TNF-a SEM M

i SR FE N F-—a (Tumor necrosis factor—a,
TNF-a), BEfE LA [ 4330 1 J7 A8 1 50 A% 40 if A
EmEdiffl, S5HLK TLRs 524k 'TNF 52 {640 5./EH
I FRIE, K7 R 52 M, 10 ng/mL LPS
¥ 5 RAW264.7 40 ML N TNF - 7K F- i 35 35
(P<0.05) ; B B2 (7.8125~250 pg/mL) T i &b ¥
ZH AR PN TNF—c 7K F- B A T X0 20, HL Bl 25 B
JIE S AR AR A B (P 3 T S R (P<0.05)
SER R B LR X R AE T TNF-a HA 1016l
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Inhibition of Agar-oligosaccharides on the Lipopolysaccharide—induced Inflammatory Reaction
in Macrophages RAW264.7
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Abstract Objective: The inhibition of agar—oligosaccharides on lipopolysaccharide (LPS) —induced inflammatory response
in macrophage RAW264.7 and its mechanism were investigated in this study. Methods: The molecular structure of agar—
oligosaccharides was analyzed by Fourier transform infrared spectroscopy, nuclear magnetic resonance and high perfor-
mance liquid chromatography. The inflammatory response model was established using LPS —induced macrophage
RAW264.7, and the effects of agar—oligosaccharides on cell viability, intracellular nitric oxide (NO), tumor necrosis fac-
tor-a  (TNF-a) and reactive oxygen species (ROS) levels of RAW264.7 were determined. Furthermore, the expression
and phosphorylation levels of c¢—Jun N-terminal kinase (JNK), extracellular signal-regulated kinase (ERK), and protein
kinase p38 in the mitogen—activated protein kinase (MAPK) signaling pathway were analyzed by Western blot. Results:
Molecular structure identification results of Agar—oligosaccharides displayed galactose sugar ring structures with molecular
weights ranging of 1065.5-1308.2 u. Agar—oligosaccharides could increase the cell viability of macrophage RAW264.7 with
LPS-induced inflammatory response, decreased the intracellular NO, TNF-a and ROS levels in a concentration—depen-
dent manner at 0~250 pwg/mL, and inhibited the increase of LPS—induced phosphorylation levels of MAPK family kinases
JNK, ERK, and p38. Conclusion: Agar—oligosaccharides can inhibit LPS—induced inflammatory response in macrophage
RAW264.7, which may be related to the hindering of MAPK signal transduction.

Keywords Agar—oligosaccharide; RAW264.7 cells; lipopolysaccharide; anti—inflammation; mitogen—activated protein ki-

nase (MAPK) signaling pathway



