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Abstract: Objective To study the structure and immunomodulatory activity of homogeneous polysaccharides isolated from
Fangfeng (Saposhnikoviae Radix). Methods Polysaccharide SP800203 was isolated from Saposhnikoviae Radix by several
chromatographic techniques, such as DEAE-Cellulose and Sephadex G-75. The relative molecular weight, monosaccharide
composition, oligosaccharide fragments, sugar residue types and glucosidic bond linkage modes were characterized with ESI-MS",
GC-MS, and NMR. Cell and zebrafish experiments were used to explore the immunomodulatory activity of polysaccharide
SP800203. Results Polysaccharide SP800203 was isolated from Saposhnikoviae Radix, with a glucuronic acid content of 75.73%,
a molecular weight of 7.14 X 10%, composed of rhamnose (Rha), galactose (Gal), arabinose (Ara), and galacturonic acid (GalA), the
molar ratio of monosaccharides was 2.8:6.7:6:84.5. The main chain was polymerized by GalA, and the two branch chains were
separately polymerized by Ara, GalA, Gal, Rha and Ara, GalA, Gal, which were connected to the backbone by p and a glycosidic
bonds, respectively. Polysaccharide SP800203 could significantly promote the release of NO, TNF-a, IL-1f, IL-6 and increase the
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density of immune cells and the number of macrophages. Conclusion

Polysaccharide SP800203 is a new homogeneous

polysaccharide isolated from Saposhnikoviae Radix, which shows good immunomodulatory activity. The results of the study lay a

foundation for elucidating the mechanism of immune regulation of Saposhnikoviae Radix, and provide a scientific basis for the

clinical application and further research of Saposhnikoviae Radix.

Key words: Saposhnikoviae Radix; polysaccharides; structural characterization; immunomodulation; galacturonic acid; rhamnose;

galactose; arabinose
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"]Ds B Z&IKE W AUTOCLAVE (H A SANYO
AT 88 BB TE 2000-S ( H A Nikon A ).
1.2 RAFI5HE

%) Dextran brifEdh (GPC 73 #rhndE, FHXT >
FREN 1.2X10% 2.5X10% 5.0X 104 8.0X10%,
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TERLB XBAE IR A S. divaricata (Turcz.) Schischk.
FITRAR, 258 b4 (SD201801) fE/ T AL B F
BHEHO 2B 2B TRE 4B 211 SRIR =,

1.3 4

T ARG ) B Tg (lyz: DsRed)
R AB RPE DM, L RE R
AWV ST T 2 ) B A S AR, R R ARG 14
W10h, (28.0+0.5) CHFE, RRERNTEEE,
TR AR BT S ML 2 2 2 TR BN ET A T
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Fig.1 DEAE elution curve for SP8002
2.2 FEXZHE SP800203 BHILEHRAE
221 MX G TFRES M AREERSE KA
By FHEFL 7% (high performance size exclusion
chromatography, HPSEC) % %24 — 1. DL &7
Dextran NFRAES, I NaCl 7%, LA 0.45 pum JEJE
VeI, RIASARUES VA, A I R R bk ik
%o 8 TSK®HEAL (it Ad, 43 7L 0.01% NaCl ¥
0.02 mol/L PR Eh 22 M 0.025 mol/L #IIRZE
WIRYE, HPLC A&, J8iE GPC B A4t 2 W (A1
X R AATIVET4 (] 2), SRR
A Z BE SP800203 AHXT 73T BT E LA 7.14 X104, 3
— M RAF. RARFERIEPOREXN P ZHE SP800203
(PINERETR & BT /00T, UL GalA NbsdESh, DAROE
FE (A RHABER (), GalA SENEEAAIE (X0, i
Akl (B3, K2 4 [ERNEE TR, RIS
K17 A2 B SP800203 FrIMIARR T & 734N 75.73%
222 HpEAL RA HPLC V94T PMP /K fi#
R AE A S FORE A 05170 B L-BoT R AR B FR#E 5 1.0 mg,
PL7K 300 pL ¥%f#, /i 0.3 mol/L NaOH V. 0.3
mol/L PMP HEEIF% 400 pL, BEHH 70 CLAE:
1 ho %A%, 0 0.3 mol/L HCl ¥ 400 uL, PA=%
H5E 600 pL ZEHL 3 K. BUKR, Lh 0.45 um JEMEE
iof, BI4S HUREbRAE AR [FVER B IR A
A5 HLAth R BRIV S AR BT A2 BE SP800203
2 mg, 2 mol/L TFA VAW 2 mL, EMLFH 115 "CK
fitt 6 h, PR [T TR AR AR TC B R R R, BAUK
300pL W, DR AE S ) 2% 7 k) % B A T
2 Cis Uit 3, LAOE-4.5% NaAc ¥ (78 ©
22) BEME, A AR S AR e ] (B
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Fig.2 HPLC-SEC standard curve and molecular weight distribution of SP800203
071 y=0.0161x—00023 4) BI{55 ZFE SP800203 HERMEZH 43 N B 2 Mk
06{ R=0994 (Rha). F-FLHE (Gal). FlHi EME (Ara) FI-FLHE
< 0 MR (GalAD, WIFiHIELL N 2816716 845,
04 223 SEWEREC SRS B K AR B KRR A
03 Z ¥ SP800203, K F] ESI-MS™ 1 A /K il = 3k AT
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15 20 25 30 35 40 45
L FLPERE R /ug

3 SP800203 HIFEREES S Arhm Lk
Fig.3 Standard curve for uronic acid analysis of SP800203
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1-D-HahE, 2-L-A0E, 3-D-HEIWEREIR, 4-D-LILVEREIR, 5-D-AH&INE, 6-D-L:3L0E, 7-L-Bihrfrk.

1-D-mannose, 2-L-rhamnose, 3-D-glucuronic acid, 4-D-galacuronic acid, 5-D-glucose, 6-D-galactose, 7-L-arabinose.

4 BEEFRES (A) 71.SP800203 (B) PMP {74 4 =4/ HPLC &L
Fig. 4 HPLC spectrum of PMP derivatization products of monosaccharide standards (A) and SP800203 (B)

RSCHRHRIES-200, HEWr 22 WERG A 7 0 IR SERE
Eﬁ, JI_Llj% 1o m/z325.0 (Ci2H21O10, [Gal—Rha—H]*)
) 2503 I m/z 163.0 (CeH110s, [Rha—H])
I, FEZHEH AR B Gal-Rha; m/z 339.1
(CiaH19011, [GalA—Rha—H]) A 2R % H Hl
m/z 163.2 (C¢H11Os, [Rha—H]) I, FHIZHEH
8 B B GalA-Rha; m/z 341.0 (C12H210115

[Gal — Gal —H]™ ) ) — 2% i it 3 m/z 1787
(CeH1Os» [Gal—H]) g, FKEHZHEF &1 FHH
B Gal-Gal; m/z 354.8 (C;oH19012, [GalA—Gal—
H]) B i Bl m/z 179.1 (CeH1106, [Gal—
H] D U, K2R EH 0 B GalA-Gal; m/z
369.1 (C1oH17013, [GalA—GalA—H]) B = Z¢Ji i

I m/z192.7 (CeHoO7, [GalA—H]) U, FKIHZ
Wi RS E A B GalA — GalA; m/z 383.1
(Ci3H19013, [GalAOMe—GalA—H]) ) 2k Fiitt
HHL m/z 193.0 (CeHoO7, [GalA—H]) g, FHZE
B b & SR A B GalAOMe — GalA; m/z 559.1
(C19H270195 [GalAOMe—GalA—GalA—H]’) ) — 2%
i I m/z 383.2 (C13H 15013, [GalAOMe—GalA—
H]) W1 m/z 193.0 (CeHoO7, [GalA—H]) %, F
L Wi R 51 208 A B GalAOMe—GalA —GalA..

2.2.4 HEFREERM RAMR Hakomori yA21-220%¢
b7 A Z 4 SP00203 14T AL 4, R GC-MS
HRMELKF SRR, 456 Rk
1192324 2 CCRC (Complex Carbohydrate Research
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R1 FROBEGKEEFYIFENER R ESI-MS/MS UEE UK RV BHE A B
Table 1 Peak lists in ESI-MS/MS spectra of oligosaccharides by partial enzymatic hydrolysis and their deduced fragments

B+ (m/z) EERE FET (/) SP800203 H [1)ZEHE F Bt
325.0 BT 163.0, 265.1 Gal-Rha
339.1 T 163.2 GalA-Rha
341.0 BT 178.7,221.0, 281.1 Gal-Gal
354.8 BT 179.1, 310.9, 337.1 GalA-Gal
369.1 Uil 192.7,234.9, 308.6 GalA-GalA
383.1 BT 193.0, 235.0, 323.1 GalAOMe-GalA
559.1 BT 193.0, 323.0, 364.9, 383.2 GalAOMe-GalA-GalA

Center, CCRC) ##i &, HEWr 22 B o [P ik S 270
HY 5 X2 ¥ SP800203 5.0 mg, Ml DO 5 mL. Ak
T f% 200 mg, LA 0.01 mol/L DC1 W pH £ 4.7,
FiREE 2 h. N2 mol/L NaBDy V&K 0.5 mL, =i
B 1h. BT 24 h, NIRAGTE, &H. EEE
TE3 R, EIIRREZhE. BURIRZHE, A EH
FE, 0 R VAR 1 mL, RS BOKIR A
30 min, HUH, ZREOCERE 12 h. BUKOKMH,

LA, 1 CDsl 1 mL, #EAHIKIEAIE 1 he HK
SNE, PR ST, TR BRES K 1 mL, PA=
AHSE 1| mL 2EH 3 Xk, S =R, BUR R
WER, TR, . EEERIE3 R, EZHEF
B ). B2 HEF ISP ILL 2 mol/L = LR
(TFA) ¥ 2 mL ¥f#, 110 ‘C/KfR 2 h, Y% [E1L
TR 28 TR TC W SR R W o I 4% NaBH. 59 1.5 mL,
EIEIRAE 30 COR¥F 4 ho MESER TSI, KA
BB F BB TC R, BREZ TR 55 CfR
FF 4 ho hndokmgnE. RS 1 mL, EIEE
70 CPRFF 4 he HEFFE 120, WERKER, T
e, BREIIFEE 2 mL A, HEERE3 X, BERS
THEFE 55 CLREF 4 he =IRiFHE 12 h, II=&HFk
12 mL, LL0.45 pum JEMREEE, RIS, &
HP-5 taififE, DL GC-MS 734 (5, FEFFHR, &
GIRFE 100 °C, #4555 min, LLS5 C/min #ETHHE
270 ‘C; #HEFfE 1 uL, EIHEJH, JRHE 70eV, —
B IERAERE 12 eV, BRI ER (R 2).,

225 MEEEEETTA KA IRV NMR B35
% HESR C HISS & C. HMRES, kb
TR ER .

EXBi M2 HE SP800203 i&EE, SiRALETR ARIEE
B8], IR Fr, BAE B AR LT AN LT AN (400~
4000 cm ). B~ A O-H MHZFRANFHIEISIE (3 398
em ™), C-H HEaHRANFHESIE (2 946, 2 903 cm ™),

17 18 19 20 21 22 23 24
t/min

5 SP800203 ZEEALNTE GC-MS
Fig. 5 GC-MS spectrum of SP800203 analyzed by

methylation

C=0 {HZFHREMFER IS (1742 cm™), C-H 2B AR
SEFIE O (14120 1331, 1236cm™), C-O {#45
PRENFEFIEMR IS (1 101 em™), B-AUBEEF SRR
g (915ecm™), o-BUHHEERFAES0E (832 cm ™),
BB X2 4 SP800203 30 mg, DA D,O 0.6 mL
VA, WURTHR, EEEAE 3 K. BL D20 0.6 mL %
fift, T 44.85 CHEAT NMR 43 #7, id 3% '"H-NMR. 13C-
NMR. 'H-'H COSY. HSQC 1 HMBC [&i¥.
TEB R Z i SP800203 1) 'H-NMR i+ (& 6), du
5.50~4.70 ZoaBER) H-1 GidE%) 55, dud.70~
3.05 B BB AR EEEUE T Ou 5.10 JynL Ay
HFER H-1 155, ou 5.43 AW IR 747§ i H-1
155, 0n4.72 }9—3) Rhap (1—H] H-1 155, on 5.29
N—2) Galp (1-1) H-1 15, ou 524 HN—2)
GalAp(1—-J H-1 {55, Ju 5.03 NH—3) Galp (1-]
H-1 {55, ou 5.08 A—4) GalAp (1—F1—2,3) GalAp
(1—>EZM H-1 155 ; 0n 4.47.4.44 N—2) Galp (1—
WHEMEES, ond46. 439 N—3)Galp (1> H
FMELSS, ou 1.40 A—3) Rhap (1-HEEE S
TEB X Z B SP800203 ] *C-NMR i1 (& 6),
dc 104.0~95.0 EInHER C-1 GikEm) 55,
5c82.0~60.0 /R IG5 dc 95.4 KR
IR RLAABE C-1 155, dc 100.8 AR i) A
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2 SP800203 HYFEFREFBINITLER
Table 2 Analysis of sugar residue types for SP800203

% mmin SIS L 2 FAE I
(mlz) =
1 1728 1,4-di-O-acetyl-2,3,5-tri-O-methyl-D-arabinitol 48,73, 120, 167, 214, 239 T-Araf(1- AF 3.9
2 19.06  1,5-di-O-acetyl-2,3 4-tri-O-methyl-D-arabinitol 73,120, 167,214 T-Arap(1— AP 23
3 1935  1,3-di-O-acetyl-6-deoxy-2,4-di-O-methyl-L-mannitol 87, 120, 134,192, 206 —3)Rhap(1— RH 1.8
4 2033 1,2,5-tri-O-acetyl-6-di-deuterio-3,4,6-tri-O-methyl-D-galactitol 507,73, 122, 145,239, 288 —2)GalAp(1— G2A 67.5
1,2,5-tri-O-acetyl-3,4,6-tri-O-methyl-D-galactitol 48,73, 120, 145, 167,239,286 —2)Galp(1— G2 12
5 2059  1,3,5-tri-O-acetyl-2,4,6-tri-O-methyl-D-galactitol 48,73, 120, 167, 192,239,286  —3)Galp(1— G3 45
6 21.39 1,4,5-tri-O-acetyl-6-di-deuterio-2,3,6-tri-O-methyl-D-galactitol 507,73, 122, 169, 194, 239 —4)GalAp(1— G4A 9.2
72320 1,235-tetra-O-acetyl-6-di-deuterio-4,6-di-O-methyl-D-galactitol 507, 73,122, 145,313 —2,3)GalAp(1— G23A 9.6

SR T SR A R T SUR AU S R AU RE R B R B L

*The fragment is used to calculate the molar ratio of galactose to galacturonic acid with the same connection.

B .

| |

W“

180

100 40 20
5

160 140 120

6 SP800203 fJ '"H-NMR iZ (A) #1 B3C-NMR iZ (B)
Fig. 6 'H-NMR spectrum (A) and 3C-NMR spectrum (B) of SP800203

PEE) C-1155, 6c 99.4 —3) Rhap (1-HI C-1 155,
5c 103.4 H—2,3) GalAp (1-H) C-1 {85, dc 103.3
N—4) GalAp (1—F] C-1 {55, c 103.2 A—3) Galp
(1= C-118%5, dc 102.4 H—2) Galp (1-) C-1
155, dc 102.6 N—2) GalAp (1-KI C-1155; dc
19.8 4—3) Rhap (1-H] C-6 (HEHK) 55, dc
173.9 T NBERERRIY C-6 (BRIEERR) (55
1EBH R HE SP800203 K TH-"H COSY it H ([
7), Sum 5.43/3.93 4 Araf (1) H-1/H-2 #RA5 5,
Sum 5.10/4.09 4 Arap (1—1] H-1/H-2 #5155, dum
4.72/4.09 5—3) Rhap (1—1 H-1/H-2 #5155, dum
5.24/4.52 N—2) GalAp (1—] H-1/H-2 #1155,
Swn 5.29/4.11 —2) Galp (1— ) H-1/H-2 H£15 5,
Swn 5.03/3.07 N—3) Galp (1-HJ H-1/H-2 %155,
Siwn 5.08/3.86 N—4) GalAp (1—) H-1/H-2 HH5%15
5, Oum 5.08/4.58 N—2,3) GalAp (1—f] H-1/H-2 #
KAZF: Owm 4.74/4.09 H—3) Rhap (1—#] H-2/H-3
MKAZ S, dun 4.58/4.13 N—2,3) GalAp (1M
H-2/H-3 #1555, oum4.52/4.11 H—2) GalAp (1—]
H-2/H-3 #K(E S, Sund.34/4.11 N—2) Galp (1—H]

H-2/H-3 fHRAE 5.

TERT A Z HE SP800203 1) HSQC i (K 8),
dcm 95.4/5.43 A Araf (1—F) C-1/H-1 FiK(E5, dem
100.8/5.10 4 Arap (1—f) C-1/H-1 #HXRAE S, dom
99.4/4.72 N—3) Rhap (1—) C-1/H-1 #KA5 5, dcm
102.6/5.24 N—2) GalAp (1— ] C-1/H-1 HK(E5,
dem 102.4/5.29 H—2) Galp (1—F) C-1/H-1 HKAZ
5, dcm 103.2/5.03 H—3) Galp (1—Hf] C-1/H-1 1%
5%, dcm 103.3/5.08 N—4) GalAp (1—[] C-1/H-1
HFKAES, dom 103.4/5.08 N—2,3) GalAp (1—H]
C-1H-1 X5 5. BARREM R E T8 NK 3.

TER A Z #E SP800203 (1) HMBC i (& 9),
dcm 73.3/5.24 N—2.3) GalAp (1—H) C-3 fil—2)
GalAp (1> H-1 #HRA5 5, RUFEZHE P AFAES2)
GalAp (1—3) GalAp (2) (155K A BLK 5 5 ¥t
dcm 81.4/5.24 H—3) Galp (1—] C-3 F1—2) GalAp
(1> H-1 HHKAE 5, R Z BEPAAAES2) GalAp
(1-3) Galp (1>451 Fr BRI B BT 6em81.5/5.10
N—2) GalAp (1— ] C-2 Fl Arap (1— 1) H-1 #%/5
5, RUALEZHEFAAE Arap (1-2) GalAp (145
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Fig. 7 'H-'H COSY spectrum of SP800203
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— C3H3G3) . g B
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a S G2 4 Sadlarma An |\ \ Comaan 80
T ) 3/H3(G23A) L =
2(G24) i B
C-2/H-2(G23A) C-4/H-#G3) R
| C-1/H-1(AF) C-3/H-3(AF) — 90
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Fig. 8 HSQC spectrum of SP800203
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73 SP800203'H-NMR F1 BC-NMR WS V38
Table 3 'H- and 3C-NMR chemical shift assignments of SP800203
BAEH G onde

C-1/H-1 C-2/H-2 C-3/H-3 C-4/H-4 C-5/H-5 C-6/H-6
T-Araf (1— AF 95.4/5.43 79.1/3.93 79.7/4.07 74.6/4.31 80.0/4.74,4.65 -
T-Arap ((1— AP 100.8/5.10 73.1/4.09 77.5/4.17 - - -
—3) Rhap (1— RH 99.4/4.72 69.3/4.09 80.0/4.74  — - 19.8/1.40
—2) GalAp (1— G2A 102.6/5.24 81.5/4.52 71.7/4.11 71.2/3.87 73.8/5.25,74.5/4.88" 174.2/-
—2) Galp (1— G2 102.4/5.29 77.8/4.11 69.8/4.34 69.2/4.10 63.9/3.87 73.2/4.47,4.44
—3) Galp (1— G3 103.2/5.03 71.6/3.07 81.4/4.60 71.8/4.14 73.2/3.86 68.7/4.46,4.39
—4) GalAp (1— G4A 103.3/5.08 71.4/3.86 71.2/4.11 81.4/4.51 73.9/5.26 173.6/—
—2,3) GalAp (1— G23A 103.4/5.08 81.9/4.58 73.3/4.13 71.4/3.89 73.9/5.19 173.9/—

“=7 ForE R P RIEHEEE S,

“7 Fon C-6 IR HERILBUER AL 1) C-5 5

"—" indicates that the signal cannot be determined in the spectrum. "*" indicates the C-5 signal on the C-6 carboxylated unmethylated sugar residue

MR BRI ERHEIG; dom 81.5/5.08 N—2) GalAp
(1—1) C-2 F1—-2,3) GalAp (1—f] H-1. —2) GalAp
(1= C-2 fl—4) GalAp (1-/ H-1 HiKfES, #
WIFE Z Ml P 745 —2,3) GalAp (1—-2) GalAp (1—
Fl—4) GalAp (1-2) GalAp (1451 BB #
JG; dcm 73.3/5.08 A—2.3) GalAp (1—H] C-3 Fil—4)
GalAp (1K H-1 #HRA5 5, RUFE ZHEHAEAE—4)
GalAp (1—-3) GalAp (2) (145 ¥ Fr BA I BB #t,

dcm 81.4/5.03 N—3) Galp (1—- C-3 fil—=3) Galp
(1-K H-1 #HKAE S, RULEZHHIEES3) Galp
(1-3) Galp (1->4# F BRI EE H 0 dom
80.0/5.03 Jy—3) Rhap (1—f] C-3 fl—3) Galp (1—
1) H-1 X155, RWPEZHERIEESSI) Galp
(1-3) Rhap (1> F BMEE B IT; dom
103.4/4.58 N—23) GalAp (1—H] C-2 F1—23)
GalAp (1-1) H-1 HHRAE 5, RIEZHENIEES2,3)
GalAp (1—-2) GalAp (3) (1-%5# Fr Bt & #t;

dcm 102.6/4.58 H—2.3) GalAp (1—H] C-2 Fll—2)
GalAp (1-H H-1 fHRA5 5, RIALE ZHEHAFAES2)
GalAp (1-2) GalAp (3) (1 -5 #4 F Bt E ¥t

dcm 102.6/4.52 N—2) GalAp (1K C-2 Fl1—-2)
GalAp (1-H H-1 fHXA5 5, RIALE ZHEHAFAES2)
GalAp (1-2) GalAp (15514 Fr BRI E R #9565 dom
102.6/4.51 A—4) GalAp (1—-H] C-4 F1—2) GalAp
(1—>8 H-1 #KAE 5, RIHEZ B A E>2) GalAp
(1-4) GalAp (1> A B ERHBIT; don
95.4/4.51 N—4) GalAp (1—F C-4 Al Araf (1—)
H-1 #5155, RYLEZPEHAEAE Araf (1—4) GalAp
(-4 BRI E BTG dom 99.4/4.13 H—2.3)
GalAp (1—[f] C-3 f1—3) Rhap (1—f] H-1 AH5M5

5, RUEZHEHF{E—3) Rhap (1—3) GalAp (2)
(—ZM B ER R e, Pl RIS S T8 &
KRN 4.

g A DL e g B, w] DL B X 2 R
SP800203 12544 LK 10,
2.3 FEXZHE SP800203 &1 &M
2.3.1 B HE SP800203 i M4 A 748 PE K &
B % RAW264.7 BV R , % H Griess
I E EEZE ML NO BEjilE:, ELISA A E B4t
il TNF-o. IL-1B 1 IL-6 BTl . & A E A KO
1] RAW264.7 BRI, 25 201 DMEM ;77 4,
FREXSHRZEN 1.5 pg/mL LPS W, #2540 AR
JR B E B A2 FE SP800203 YA (12.5+ 25 50.
100 pg/mL), 252548 2 mL, K53% 24 h, HUS-4140
Bl s 50 pL Bepp T EEFEACh, BEFLIIA 50 pL
Griess Reagent Il Griess Reagent II, T 540 nm 4l
EWOCEE (4) 1H, HWIE NaNO, brEth £k 15 NO
IR, S A4 E3E 2 mL, &0, b
Wi R & 771N € TNF-a. IL-1B Al IL-6 B,
GERNEK 5. GHERME, HSEadMt, BiE
SP800203 f& . # (it 5 ME A MU BE )L NO TNF-a.
IL-1B AT IL-6, BA— % s i oim e
2.3.2 B EZHE SP800203 it Bt T £ G 2 41 fifd 1) 5
e ZHESCER AN, DL A O bR R
RIPEE i Tg (lyz: DsRed) FIEFA AB RBEH A
RELESENY), EAKEREEE SRR IR, &
) 3R 3o 7 R H I AT G A I A (A AR AL
FEMEXTHR A . 25 24 4 B 5 £ 1 N S e i 25 F
WEAHPE H, 45RWE 6. SEAAMLEL, BRI
CHRPEEARTRAD (e i 5. Vs 2
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Fig. 9 HMBC spectrum of SP800203
% 4 SP800203 HBMC NMR {55 /3B R HEREEEXR

Table 4 HMBC NMR spectral data and connected relations of residues of SP800203

75 dnidc BB R 5 dnidc HERR
1 5.04/73.3 G2A-(1-3)-G23A 8 5.03/80.0 G3-(1—3)-RH
2 5.04/81.4 G2A-(1—3)-G3 9 4.58/103.4 G23A-(1-2)-G23A
3 5.10/81.5 AP-(1-2)-G2A 10 4.58/102.6 G2A-(1-2)-G23A
4 5.08/81.5 G23A-(1-2)-G2A 11 4.52/102.6 G2A-(1-2)-G2A
5 5.08/81.5 G4A-(1-2)-G2A 12 4.51/102.6 G2A-(1—-4)-G4A
6 5.08/73.3 G4A-(1-3)-G23A 13 4.51/954 AF-(1—-4)-G4A
7 5.03/81.4 G3-(1-3)-G3 14 4.13/99.4 RH-(1—3)-G23A
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TR & 1
T T
R, R,
R,: o-Arap-(1— 2)-a-GalAOMep-( 1%» 3)-B-Galp-( 1+ 3)-p-Rhap-(1—
2
R, R‘ﬁz)-ﬁ-Ga.lAOME‘U-( 1—-2)-0-Galp-(1— 2).(1.0;?11\01\/[3‘,;_(1 —2)-a-GalAp-(1— 2).[}.03]1.\01\/[31;-( 1—2)-0-GalAp{1—
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10 SP800203 FYZEHIT. (Ri F R2 A HHE §E)
Fig. 10 Putative structure of SP800203 (R: and Rz mean branches in polysaccharide)
5 SP800203 ¥ EMELAE NO. TNF. IL-1p 1 IL-6 &2/
Table 5 Effects of SP800203 on content of NO, TNF, IL-1p and IL-6
415 FE/(ug'mL™) NO/(pmol-L™) TNF-o/(pg'mL™") IL-1B/(pg'mL"™") IL-6/(pg'mL™")
A 10.1£0.2 620.3+23.2 0.121£0.016 19.4+2.8
[KERERO B 1.5 35.8+0.5"" 1558.0+£114.7" 30.920£0.080™"" 1158.0+182.7""
o) 12.5 10.9+0.3 1 620.0£54.8" 0.127+0.004 17.8+0.8
25 11.6+0.3" 1465.0£63.4™ 0.142+0.024 27.7£2.5
50 13.940.3"" 1573.0£60.4™" 2.210%+0.438™ 185.5+5.0
100 20.3+0.4"" 1427.0+168.0"" 15.8604+0.361""" 1264.0+155.6™"

a4t “P<0.01 ™P<0.001.
*P<0.01 "P<0.001 vs blank group.

& 6 SP800203 X} % & 4RRNE B AN B ME AR LN B RS0
Table 6 Effects of SP800203 on density of immune cells and number of RAW264.7 macrophages

2H 51 7 /(ug-mL™) G PE A L E W 2H e
TH 151702+12 516 20.00+0.68
HiRY 89 719+8 625" 6.70+0.67"#
IoF ek 6 1.5 187 912422 862" 23.70+0.65""

12.5 235 024+23 639 21.30+0.62*
25 231195418 872" 24.00+0.86"
50 196 087422 956" 2020+1.11°*
100 218 793+ 16 468" 21.80+0.95"*

a4l #P<<0.05, ##P<0.001; SHAEALLLE: “*P<0.001.

#P<0.05 *#P<0.001vs blank group; ***P < 0.001 vs model group.
EREAK: HEAAAMLE, B EZHE SP800203 &k
FEH M . B H B LT, B
— B [ G B R TS I
3 g

i A2 BE SP800203 A I 5 AL 73 25 45 31 1)
P —Z W, AR LN 7.14 X104, FERERR

JRE N 75.73%, RN UM FThArpE
AR RE IR s, FEYI RN 2.8 6.7 ¢
6 : 84.5. FEEH LIRS AT, Bt By o b
TEEARE, 2 25SCBEST T BT RATRE . - FLRERERR
JFLBE. RAKE, DURTRAARE. R, 2R
PR, —F B By o WEFHES R HEAE.
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SR FH 4 0 S5 A B #0 SEBR B 7T 2 0 SP800203
P TE T, ARER, PIXERE SP800203 HE
i B et EVEAN ARSI NO . TNF-a IL-1p A1 IL-6,
M. ErEapsH B3 LA, F—En
PTG ZERTE TR TR,
R e BT A2 A G e TR AR P AL B JE i, B A
(IiE— D TF RN SR T R A4 o
RBAFAR FIAVEH Y ERNTAEFBA R
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