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Abstract: In this study the polysaccharides from salt-processed Morinda officinalis SMP was extracted by water extraction and ethanol
precipitation, and then purified sequentially by DEAE-52 cellulose and Sephadex-G100 columns, to yield a purified polysaccharide (named
SMP-4). Fourier transform infrared spectroscopy, high performance gel permeation chromatography, gas chromatography and nuclear magnetic
resonance were employed to characterize the structural properties of SMP-4, and its immunomodulatory activities were examined in
Macrophage RAW264.7 through determining its cell proliferation activity and levels of secreted cytokines. The polysaccharide structure
analysis showed that SMP-4 consisted of arabinose, galactose, rhamnose, ribose, xylose, glucose and mannose in the molar ratio of
0.55:0.23:0.16:0.03:0.02:0.01:0.01, and had a molecular weight of 1.32x10° u. SMP-4 had six kinds of glycosidic bonds, with
—3)-D-linked-Araf~(1— accounting for the highest proportion (58.35%). The immunological activity analyses showed that the proliferation of
RAW264.7 cells was not affected in the concentration range of 15.625~500.000 pg/mL as compared with the control group, whilst the secretions
of tumour necrosis factor-o (TNF-a) and interleukin-15 (IL-15) were significantly promoted. At a SMP-4 concentration of 500 pg/mL,
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the amount of TNF-a secreted by RAW264.7 cells reached the highest level (2 100.00 pg/mL) (P<0.001); At a SMP-4 concentration of
31.25 pg/mL, RAW264.7 cells secreted the highest amount of IL-15 (14.50 pg/mL) (P<0.05). In conclusion, SMP-4 exhibited a good immune
activity and has the potential to be a natural immunomodulator.
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IREAT]; LC-20A mRGRAR s, HAREEAT;
Heratherm™ S i A 05557 56« Evolution 300 £54ha]
W4y 606 it . Multiskan™ FC B #Rr1X . Thermo
Scientific™ ISQ™ 7000 GC-MS HJURAT, FEER Kt
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AR

13 7%

13.1 HHEERH|&
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1 SMP-4 AR
Table 1 M onosaccharide composition of SMP-4

3 AE 2 AR TR =55 %
FT321448 Ara 54.74
F 30 Gal 22.58
A 242 Rha 16.00
AZ4E Rib 2.86
A Xyl 1.84
# E#E Glc 1.12
H &4 Man 0.87

X EGEE TR RIS R WE 1 o, 455RRH
SMP-4 HiiZHE. BZERE. BRI ARE. HEEHE.
AR UL R, PR RAA A & S, 1A F
T 54.74%. FUOREANE, SEIART 22.58%. X
52 R, BREAREC—8, AR BER L
HABKIZES: . i Zhang 25\ ELER K 40 85 BA
PUEALIETERR I 2 0 APMO HH B 2588, Bhi{aks. A
WES H e bE. AR AL L R, A BE R L
1:48.58:0.86:1.67:0.74:14.92, fA[fE 253\ i
SrE R — R 2 BRI BB AN FUNE

W, BEAREE A 5.08:2.91: 1. falfyk it T4 gyt
LB R Z HERIE 7R, 3 2]PF 2 5% MOHP- [ Al
MOHP-TTTH: B 2H B 53 730 S 7 A SR R iz A
W AHE. AN, SNE LR AN .
223 SMP-4 4948%F 5 F E 54T

ZH TR L AEE A EE VIR R.
HPGPC RIS RAnE 2, SMP-4 [IAHNI A
1.32x10° uo 43441 (Mw/Mn) 9 1.41<<2, i8] SMP-4
(7 R A 35— R i, 76K A B R INRG P,
B 1K 22 A5 400 e s 5 A s A
224 SMP-4 49 F HEAb5H7

TEZ BRI O, R FH RS o 2 v
BRIEERR TR SMP-4 24 GC-MS 73#r, 1537
SMP-4 [f]FARERRIEL IR HRETRILSE M RSS2,
XF SMP-4 FILAL 45 R MK 3. SMP4 FEH
—3)-D-Arafi(1—. —6)-D-Galp-(1—. H1—2)-D-Rhap
(-5 FEH R, BRI 58.35% 23.11% A
12.54%. SMP-4 #& LA(1—3) 0 Fr 8 oy 3 B i,
—3)-D-Arafi(1—. —6)-D-Galp-(1— A BRI I K
TEME. X5 FT-IR B A E L b as B —3k.

X2 SWP-4 53 F&
Table 2 Molecular weight of SMP-4

Mtk REH/mn #H5TEMvu  EHH5TE Mwu 547 (Mw/Mn)

SMP-4 163

9.38x10*

1.32x10° 1.410

7R 3 SMP-4 FREML D IREER
Table 3 Methylation analysisresults of SMP-4

WA S b JR R /(i) ABH LA JERWAS/%
D-3,4-Me,Rhap 71,88,101,115,130,131,161,190 —2)-D-Ribf(1— 244
D-3,5-Me,Ribf 57,73,88,99,115,131,190 —2)-D-Rhap-(1— 12.54
D-2,5-MeArap 59,71,82,87,99,109,118,129 —3)-D-Araf:(1— 58.35

1,2,3,4,5-Penta-O-Acetyl-D-Xylitol 43,57,69,81,85,99,103,115,127 —2,3,4)-D-Xylp-(1— 2.11
D-2,3,4-Me;Glep 43,58,71,87,101,117,129,145,161,173 —6)-Glep- (1— 1.45
D-2,3,4-Me;Galp 43,58,71,87,101,117,129,143,161,173  —6)-D-Galp-(1— 23.11

2.2.5 SMP-4 #) NMR B & 547

SMP-4 ] "TH-NMR &1 PC-NMR &40 4.
5 s e 2B AE POk 2 P AE oy
3.0x10°~5.5x10° Al 6c 60.0x10°~100.0x10°, A5
g B S RS B R A X — R AR . TE O
4.700x10° 4L HBL 3R ZE 5 A D,O I HDO Fr $3
e RN 04>5.000x10° 2 o AL HEEAS S,
Ou<<5.00x10° & g FITIRET (5 52, SMP-4 fEEH
011 5.040%10°, 5.133x10°. 5.692x10° Fhr A5 5%
W HAFLE o FRUBE L4 . SMP-4 f71EH 01 4.688%107°.
4.947x10° AR TA5 5 RWILAZAE p WAL,
FE 0y 3.200%x10°~4.500x10°0 FRJ5 T XA 45 50 B T

PR C-2 B C-6 KIBRT, 1fi SMP-4 ] 'H-NMR
Bl § 5 3.200x10°~4.500% 107 (1915 S 455,
KPLHS TERKR, REEER, SWERSEE
SES, BWSPE. 1E oy 5.500x10°~5.843%10° (dy
5.545x10°, 5.685x10°. 5.692x10°) M HIES
g LB SMP-4 fF fE a- BK W OBE . fE Ou
5.000x10°~5.500x10° (& 5.040x10°. 5.067x10°.
5.133x10°, 5.307x10°. 5.452x10°) JE[E A HIES
VBl SMP-4 1E7E a-MLiRgpE, 7E 6c 60x10°~84x10°
(8¢ 76.412x10°, 5c 81.229x10°) YN HILKIE S
I35 1] SMP-4 FRAZZEME IR IO, 1X 5 FTIR /04
(45 FAH— 3o
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Fig.4 NMR hydrogen diagram of SMP-4
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Fig.5 NMR carbon diagram of SMP-4
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MELRRR HR 2 BB TREAA T 14 2 % MOPS50-2, 3%
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FRIERIF . E Yan 2PV Zhang SR 7T bR
FHELRRORTRA PR 5 B AR S, 0 e R 5 AN
FiH e SMP-4 HETAE, BT ARTIZHE.

2.3 SMP-4 % 7 iE WA R

23.1 SMP-4 3t ta @ 3g 5h & %) oA

B VAR B R AT LA B 2 S S AP, TR e s
AR s rp ol R A5 BB ROV E AP ARzt vy
SMP-4 %f T RAW264.7 At 34 5E & 1 Scie A il 6
Fii7R, 4 Control ZHAHEL, ANFEIVFE SMP-4 %f EWZ4H
Ml RAW264.7 AFEAEREZE R (P>0.5), Ui
15.625~500.000 pg/mL SMP-4 A 5% i W 41 i
RAW264.7 H85E75 . 7 15.625~500.000 pg/mL i &
WKFETEHE N, HE4T SMP-4 % RAW264.7 4l 52 20 it
DRI F WA 7K S50, AN S A R B s PR s
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Fig.6 Proliferative activity of RAW264.7 macrophages

E: 5 Cul 48148 P<0.05, **P<0.01, ***P<0.001; SMP
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232 SMP-4 #f/s & RAW264.7 E v %8/
TNF-a #2 IL-18 2~k 7K B A7

TNF-o Fl IL-15 & FH ELMEAH L 73 Hh S AL (15 5
PGP S IR, X TR 58 5 Fh 2 RE M RN Gy
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