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[ Abstract]
Sinensis Radix herb pair (Qi-gui polysaccharides) on lipopolysaccharide (LPS) -induced RAW264.7 macrophages and to

Objective: To investigate the immunomodulatory effect of polysaccharides from Astragali Radix-Angelicae

characterize the structure of the active component Qi-gui homogeneous polysaccharide (AAPS-4a) , and evaluate its protective
effect on ulcerative colitis(UC). Methods: The effects of six Qi-gui polysaccharides (0.01-100 mg-L™") on the proliferation of
RAW264.7 cells were assessed by cell proliferation and activity assay(CCK-8), and enzyme-linked immunosorbent assay (ELISA)
was used to investigate the effects of the six polysaccharides (3, 10 mg-L") on the secretion levels of tumor necrosis factor
(TNF)-«a, interferon(IFN)-B, and nitric oxide(NO) in LPS-induced RAW264.7 cells. After screening for active polysaccharides,
high-performance size-exclusion chromatography (HPSEC) was used to determine its homogeneity and relative molecular weight,
then its characteristic functional groups were identified by Fourier transform infrared spectroscopy (FT-IR) , monosaccharide
composition was analyzed by high performance liquid chromatography (HPLC) , methylation analysis combined with gas
chromatography-mass spectrometry (GC-MS) was performed to determine the types and linkage modes of sugar residues, and one-
and two-dimensional nuclear magnetic resonance (NMR) were used to identify the sugar residue composition and configuration of
the active polysaccharide. Finally, experimental animals were divided into the normal group, model group, AAPS-4a low-dose
group (50 mg-kg') , AAPS-4a high-dose group (100 mg-kg"') , and sulfasalazine (SASP) group (75 mg-kg"'). Except for the
normal group, the acute UC mouse model was induced using 3.5% dextran sulfate sodium salt(DSS). Each treatment group was
administered the corresponding dose via oral gavage for 7 days, and changes in body weight were recorded. After treatment, the
spleen index and disease activity index (DAI) score were calculated, TNF-«a and interleukin-6 (IL-6) levels in the serum were
detected by ELISA, and histopathological changes in colon tissue were observed by hematoxylin-eosin(HE) staining. Results: At
the cellular level, AAPS-4a exhibited a dose-dependent inhibition of LPS-induced increases in TNF-a, IFN-8, and NO levels(P<
0.01). Structural characterization of AAPS-4a revealed that it was a homogeneous polysaccharide with a relative molecular weight
of 7.6x10° Da, consisting of mannose(Man), glucose(Glc), and galactose(Gal) in a molar ratio of 1.3:23.9:1.0. It was primarily
composed of five sugar residues of 1, 6-a-D-Glcp, T-a-D-Glep, 1, 3-B-D-Galp, 1, 4-a-D-Manp, and 1, 2-a-D-Galp. In vivo
experiments showed that compared with the normal group, the model group demonstrated markedly increased DAI score and spleen
index, significantly reduced colon length, and significantly elevated levels of TNF-a and IL-6(P<0.01). Compared with the model
group, the AAPS-4a high-dose group significantly reduced the DAI score and spleen index, as well as TNF-a and IL-6 levels, and
improved colonic atrophy (P<0.05, P<0.01). Pathological observations showed that AAPS-4a significantly inhibited inflammatory
cell infiltration in colon tissue and alleviated pathological damage. Conclusion: AAPS-4a, a neutral homogeneous polysaccharide
composed of 1, 6-a-D-Glep, T-a-D-Glep, 1,3-B-D-Galp, 1,4-a-D-Manp and 1, 2-a-D-Galp, is identified as a key bioactive
component contributing to the anti-UC effect of the Qi-gui herb pair. Its immunoregulatory and anti-UC properties suggest its
potential as a therapeutic agent for UC.

[Keywords] Astragali Radix-Angelicae Sinensis Radix herb pair; polysaccharides; high performance liquid chromatography
(HPLC) ; gas chromatography-mass spectrometry (GC-MS) ; nuclear magnetic resonance (NMR ) ; immunoregulation; ulcerative
colitis(UC)
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R AE B K, B A ZhWIHE B 45 25 i 2 7 d ik sk /D
BRI o
211 BIYFEARRM  SE LSS SN 2R
HIE 5 5 Jok DA R 2 4 1l T 250 4 v, &R 30 min
ffi MM BEE . B S T 4 °C .3 000 remin” B0 15 min
(B.0FR 10 em) B EZ Mg . WEE B IFid Rk
FEAE , — &R 5> 45 W 4% 22 I W [ 5, — 38 43 m) 1L i
TR AE T -80 °CUKAH H T J5 ¢ 20 A 5 HOMBL A o1 53 J e
& B=RGLIE 5 it (mg) MR T i (g) o
212 — AT RIS W N B T AR AL 3%
PR B il R B KA 2 25 VF 40 A o T 45 2N R
- 208 -

HEAT$ 90 1 S 48 B (DAD PEAG

2.13 HE Q@SS 8UR AL 458
AT Y) Fr 2 A K AL MR AT 95 R R G4 4, 5 min,
1% 5 R 2 B2 431k 30 s, P41 8 YL 2 min; B I D) - 42
SRR EE MK, I ORE B oh A R . R A
627 S U R 5% 5 i b B 45 4 e B P L 4 Tk A LR
T K B2 5% I 25 248 , NIS-Elements D 4.30 814 % 4E
R G0 R BRI o

2.14 ELISA K /)5 BUIfL 7% TNF-a IL-6 5 i %
ELISA i 71 & Ud B 15 20 B4 A L K I 45 41 /)N BRU i 35
W R AE T TNF-a IL-6 35 5

215 BIEST SRFH SPSS 27.0 #M4E X 5L 56 K 4
HEATGEE 24 40 BT, T i B0 DA x5 3R, 1 4[] A
K e K5, 22 20 ] Lo B A B IR AS A A Ry 28 1
1P SR FH B R 3E J7 25 43 B il Tukey 75 2 T8 LA
Oy M, 25 40 1) 25 AN T R OE A 40 AR B0y 22 3 A v )
{#i il Games-Howell ¥ 56 8¢ Dunnett £ 48 , P<0.05 3%
NESEAS R L,

3 &R

3.0 6 RN I S X RAW 264.7 41 i 164 78 1% 1 1Y 5%
W S54SR 0.01~10 mg L', 6 FHEE T £
X 200 344 5 34 T BH 52 ), T AAPS-1a Fl AAPS-
1b 7E i 7 B2 30 mg- L A1 100 mg- L 38 B0 I
ol (P<0.05, P<0.01) ; AAPS-2a fll AAPS-2b 7&
10 mg-L" 13 mg- L™ F XF 40 o 4 5 A e e VE . it
Ak, AAPS-3a Fil AAPS-4a{W7E 100 mg- L T X 4 Jfu 3%
B A AR (P<0.05) . 2R DL RS IR BERE 3.
10 mg- L™ 4E Ry Ji5 25 958 ] 95 0 MR 37 M0 45 25 Wk B
W1,

3.2 6P EE I 2 X RAW264.7 4i Jfg 1)t 92 8 55 1
A 5 IE % 4 g, B8R 4 4 il 43 3 TNF-a
IFN-B Fil NO 7K °F- & 2 Ft & (P<0.01) ; 5B AL 4 [t
¥, {L AAPS-4a(10 mg-L") A] B i | LPS 5 7 5
Wik 4 B 43 W TNF-a ., IFN-B #l NO 7K F (P<0.05, P<
0.01), H 5250 S AR E o A0 20 4 W I Oy 1 09 24 %)
RAEPLUC Y S BTG MR 4 2, ot b A7 J5 4
YoE SRR . WE2 E 3,

3.3 AAPS-4a X7 F i i i F  AAPS-4af(n
T W 5t B —XF BT, R WA X 43 Bt k43 A 24—
2 WECHE JEWH b o 5 42 ST B o il 6 (Y=-3.776 8X+
6.880 8, R’=0.999) , it 5 H AH Xf 43 7 i & hy 7.6%
10° Da, UL 5%t R B A2k}

3.4 AAPS-4affJ FT-IR 7+ #F  AAPS-4a ) FT-IR i
s MR 2 REAE R i . .3 396,71 em Ak R
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F1 6T S HEXT RAW264.7 40 Bt 58 75 14 B9 B2 00 (Y+5, n=6)
Table 1 Effect of six Astragali Radix-Angelicae Sinensis Radix( Qi-gui) polysaccharides on proliferation activity of RAW264.7 cells(xX+s,n=6)
2H 531 B /me L I/ % 2H 531 R mg- L AR /% 2H 511 e img L B R /%
AAPS-1a 0 100.00+4.67 AAPS-1b 0 100.00+5.66 AAPS-2a 0 100.00+8.17
0.01 103.27+8.56 0.01 101.28+2.77 0.01 111.1944.81
0.03 101.04+4.63 0.03 102.57+2.98 0.03 112.55+9.74
0.1 99.79+5.45 0.1 113.38+2.28 0.1 114.12+5.76
0.3 99.10+4.03 0.3 115.15+4.31 0.3 116.08+9.00
1 100.98+1.01 1 115.09+2.01 1 117.56+3.81
3 101.01+£7.86 3 114.80+4.37 3 117.80+1.67
10 95.90+3.47 10 106.00+8.48 10 119.94+1.00%
30 81.99+1.67" 30 89.19+6.61" 30 118.46+5.27
100 54.2241.01% 100 65.97+8.58% 100 93.97+6.06
AAPS-2b 0 100.00+2.24 AAPS-3a 0 100.00+6.62 AAPS-4a 0 100.00+6.17
0.01 99.77+6.36 0.01 96.23+3.32 0.01 106.66+6.49
0.03 99.354+2.65 0.03 97.55+1.76 0.03 109.68+7.87
0.1 100.39+3.65 0.1 94.43+2.98 0.1 114.25+7.43
0.3 105.36+8.81 0.3 93.57+3.16 0.3 115.39+1.04
1 106.65+4.01 1 93.42+5.15 1 114.91+2.21
3 112.35+2.03 3 92.78+6.08 3 115.80+7.18
10 115.87+6.33" 10 92.40+8.11 10 106.18+6.72
30 99.77+7.38 30 90.27+7.46 30 103.13+6.30
100 89.00+3.71 100 82.94+5.90" 100 85.08+8.79"

50 A R VP<0.05,7 P<0.01

£2 KEAZHELPSH S RAW264.7 40 i & fiE B T 1 NO 7k E
2 (x+s,n=4)
Table 2 Effect of Qi-gui polysaccharides on levels of

inflammatory factors and NO in LPS-induced RAW264.7 cells

£3 FEIRE AAPS-4a3F LPS 5 5 RAW264.7 4 A # fiE & F 0
NO KT RZ 0 (x+5,n=4)

Table 3 Effect of AAPS-4a with different concentrations on levels
of inflammatory factors and NO in LPS-induced RAW264.7 cells

(x+s,n=4) (x+s,n=4)
2H 51 ﬁ’jf(&% TNF-a/ng-L" IFN-B/ng-L" NO/wmol-L" 2H 51 ﬁﬁim’% TNF-a/ng-L" IFN-8/ng-L" NO/wmol-L"
gL /mg-L
A 74.41£9.92  7.57+1.11  29.75+0.35 2 93.55+6.05 743£0.81  58.43+4.82
AR 2 339.45+8.27% 16.71+1.08” 94.35+1.26 A 2 294.33+12.69% 21.30+1.41” 89.36+5.91%
AAPS-lafi 3 265.86423.97 20.92+1.07 94.71+2.52 AAPS-4a | 1 269.86+19.49  19.93+1.32  79.70+4.54
10 231.50+8.03% 13.60£0.59  91.74£0.75 3 251.82%16.23  19.99£1.30  70.06+6.39
AAPS-1b 4 3 286.5448.79  20.91+0.98 90.78+7.57 10 191.35¢17.72" 16.50+1.16" 58.03+2.457
10 296.93£7.08 25.23+1.07" 92.22+0.25% 30 1142121318 11.43£1.09Y  55.69+4.41"
P S I om0 3 s
1416.32 cm™ Ab43 514 C-H 8 B X Bk Hr A 3R 3 AR X
AAPS-2b41 3 325.5149.57 15.93+1.09 101.85+1.51 e o e 1) R N
10 306.3249.92  15.40£0.45  99.25+2.02 %?"‘@}%Ejﬂﬁﬁ - 1568.21 em™ 4k %y C=0 HEHYHiL
AAPS-3a 4l 3 51354242419 24.95:0.55" 95.7840.75 PidR 8 55 o BLAT 75 916.2~199 e B ] 5 £l
10 158.03+8.54% 15.45:0.64  97.31%0.25 MR PR AR P , S WV 1 043.91 em™(C-0-C
AAPS-4a 4 3 285.1249.21 14.67+1.09  85.7142.02 AXTFRAAE RS ), JE W 1 .052.04 cm™ (C-O-H 25 fif
10 132.1247.07" 10.20£0.97  69.08+0.75 PR3N ), WL 3 24458 5 55 SOk 4 8 1) oo-MEk g i 26 40 A

5 IE W4 R VP<0.05,2 P<0.01; 545 5 41 [ P<0.05,
YP<0.01(F3.E£50H)

AE—F5 2020 LA E YRR B0 R
3.5 AAPS-4a iy HPLC 4 #f %4 HPLC ¥l & ,
- 209 -
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AAPS-4a f Man, Glc fil Gal 4] W , B /K b H
1.3:23.9: 1.0, UL 3% 5 HH i B 4 sk

3.6 AAPS-4al) GC-MS 7+ #1  GC-MS 43 #r .7~ ,
AAPS-4a BA 54N FRIEUE , 45 22 In] 53 7 1A 38 3 ) B2
B 7] 22 5% (ARRT=0.2 min) . FrA B 54 & 5 2
te K Ak & W WF 55 0 (CCRC) Fs 1 £ 30 1 (https 2 //

R4 AAPS-4afERE LN GC-MS i
Table 4 GC-MS analysis of sugar residue type of AAPS-4a

www.ccrc.uga.edu/specdb/ms/) K N # 4# B B [A] - i
B TR R R E I UE . 45 A AAPS-4a 1 SR 4
B, B AE S R ORE AR L 43 il b T- ) 4G B (T-Glep) .
1, 2-2F LB (1, 2-Galp) (1, 3- 2 ZL## (1, 3-Galp) .
1, 4-H # 0 (1,4-Manp) & 1, 6-% %5 i (1, 6-Glep) ,
W& 4,

IR 1,/min FEIREL i H/% oy FF AL W R Z PR TR (PMAAS) WHET
T-Glep 23.365 3.9 5.9 1,5-di-0-Z W 3-2,3,4,6-01-0-F H&-D-7i % 4 it 45.118.161.162.205
1,2-Galp 28.695 1.2 1.7 1,2,5-tri-0-Z. 8k 3£-3 , 4, 6-=-0-H F-D-2f- FL B B 45.161.190.234
1,3-Galp 34.249 1.6 2.2 1,3,5-tri-O-Z. Bk 3E-2, 4, 6- = -O- F-D-2f- FL B B 45.118.161.234.277
1,4-Manp 34.866 1.0 1.4 1,4,5-tri-0-Z Bt 3-2, 3, 6-=-0- 1 S -D-H F i 45,118,162 .233
1,6-Glep 41.522 61.3 88.8 1,5,6-tri-O-Z Bt 32, 3, 4-=-O-F 3 - D4 %5 A 5 118.162.189.233

3.7 AAPS-4a ¥y 1D NMR 3 #f 'H NMR i, S Ak 4 #1 (1, 6-Glep (4 He 88.8%) & "C NMR %4 4i&

4.30~5.50 ppm 4 Z B 53 3k T (H-1) 15 5 X 48k 2/,
AAPS-4a ) 'H NMR i H 75,6 4.91 &b — 5 H-1
55, UK 6461.510.52644 3405 H-1155 .
Hoh s 4.61 &k p Y AL 5% 56 19 H-1 R 1E 5 51
8 4.91 &b K a-Glep 9 H-1 F5AE 15 52,8 5.26 &b hy
a-Manp ) H-1 $#1iF {5 5>, 6 5.10 &b 7] §E & Rhap
8¢ Galp, 45 & HPLC 45 2 , W] 20 | W 2 o-Galp.
“C NMR §# 1,8 95.0~110.0 Jy £ B 19 5 Sk ik (C-1)
55 X ™', AAPS-4a ) "C NMR i 7£ 8 97.67 &b
WR 1A C-115 % , 16 8 95.68.99.39 ,104.12 Ab
R3ANE C-1155 . 8 104.12 ppm Ab 2y B A4 T 5% K&
B C-1H-1E {5 5, X 5 6 4.61 &b H-1 {5 5 %0 .
8 99.39 At Ky a-Manp B C-1 ¥ 1E 15 5,6 97.67 4 K
a-Glep ) C-1 F#-iEfF %5, 56 4.91 &b C-1 X R . LA
25 R PE7R  AAPS-da 25 Fy h B 5 A Pl AR AL L
H DL - A B 3L (a-Glep) g o FLAE P Dl 6 o
H R B b

3.8 AAPS-4ay2D NMR4+#F NPT AAPS-4a
rhOBE % B 1Y % 1 Oy S A B % L BEAT T 2D NMR
(HSQC. 'H-'H COSY . HMBC #l NOESY) 4} #7 .
HSQC i 1,6 4.91/97.67 11 )& N a-Glep 1Y H-1/C-1
&% . MG COSY i) 6 4.91/3.51.8 3.51/3.65.
83.65/3.45.53.45/3.84 A NHIEAF 5 W T ix k3t
) H-2(3.51) \H-3(3.65) \H-4(3.45) fl H-5(3.84) .
454 HSQC, i i 1x 5k HE ) C-2(71.43) .C-3(73.34) .
C-4(69.54)F1C-5(70.13) . HMBC i 16 4.91/65.47
{5 53R IR HE H-1(8 4.91) 5 C-6(6 65.47) FE1E =
e AR A OERT i T 1% a-Glep i C-6(65.47) .

- 210 -

(C-6865.47) 5 CHHRIE A 1, 6-a-D-Glep FHE1F 5
SEL W AR A, COSY H1 8 3.51/3.65.8 3.65/
3.37.6 3.37/3.91.6 3.77/3.91 4 ™32 A5 5153 5 —
il Glep 9 H-3(3.65) , H-4(3.37) ,H-5(3.91) fl H-6
(3.77) . 454 HSQC "1 8 3.65/71.38.8 3.37/69.48 .
83.91/70.28 .6 3.71/60.47 .8 3.77/60.47 ) 5 {5 &
HMBC H 6 3.37/60.47 5 5 , 1% 5 i% a-Glep [ C-1
(97.67),C-2(73.35),C-3(71.38),C-4(69.48) ,C-5
(70.28) Fll C-6(60.47) , 5 £ 1y 5 1% 5% 2 N T-a-D-
Glepo HAARE & UL 3G 5 R B Ikt kL
84.61/104.12 J B-Galp By H-1/C-1 {55 . COSY
H164.61/3.18.8 3.18/3.43 16 3.43/3.64 3 {5 5
FE 1% B-Galp 1 H-1(4.61) \H-2(3.18) \H-3(3.43) I
H-4(3.64), #4lt HSQC 168 3.18/74.04 .5 3.43/75.88
Fl 6 3.64/69.51 3 A5 %5, W T % 5% H Y C-2
(74.04) .C-3(75.88) Fl C-4(69.51) . %A% IEW) C-3
B . 10 3% % 3, B HSQC i b Ho 4 C-6 15 5 B 1IX
T 63.0 ppm, A I8 28 % 5% KL 1, 3-B-D-Galp. It
4N ,85.26/99.39 N a-Manp [ H-1/C-1 $51E15 5. 4R
P COSY 16 5.26/3.51.6 3.51/3.96 18 3.96/3.76 , 1%
F) 7% AR HE A H-1(5.26) \H-2(3.51) \H-3(3.96) Fll
H-4 (3.76) . R #ii HSQC 1 & 3.51/73.03. 6 3.96/
69.99 .8 3.76/80.56, 1 i T % 5k 9 C-1(99.39) |
C-2(73.03) .C-3(69.99) fil C-4(80.56) . %5k H Y
C-4 W & K37 8 sl , K e o 2 % 5% & M 1, 4-a-D-
Manp. 454 HPLC Fl 1D NMR %5 5% % 8 5.10/95.68
4 J& N a-D-Galp i H-1/C-1 {5 5 . COSY
8 5.10/3.37.8 3.37/3.93 1 6 3.93/3.71 #fi & % a-D-
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Galp 19 H-1(5.10) . H-2(3.37) . H-3(3.93) Al H-4
(3.71) . HSQC *H & 3.37/79.69. & 3.93/69.71,
8 3.71/69.79, Wi & 1% a-D-Galp ) C-2(79.69) , C-3
(69.71)F1 C-4(69.79) . H C-24b2= i # W i ik 3%
Eh, NI A 2 1% 5% FE M 1, 2-a-D-Galp., &0 E
AAPS-4a ™ 5 FPlEEREE 5300 1, 6-0-D-Glep . T-a-D-
Glep. 1, 3-B-D-Galp . 1, 4-a-D-Manp #l 1, 2-a -D-
Galp., LA & L3455 H R B m #4 kL

3.9 AAPS-4a KRNI UCYEHIIEM SIEFHAK
B, B A /)N BRUMAR BTk B S U DAL 43 R L DE 48
B E T S K R W A A I T TNF-a F
IL-6 7K - 34 . 3 Tt & (P<0.01) ; 5 5 B 41 Fb %5
AAPS-4a i 1) LA i 53 TR (P<0.01) , DAT

RS5 AAPS-4axf UC/MREMMZG I IRAI R M (X5, n=8)

43 I F5 0 (5 AR (P<0.05, P<0.01) , 4% iz 1 &
W SE K, 22 5 A Ge i 2% 3 X (P<0.05) , 1ML TNF-a.,
IL-6 KF- b 35 T R, 22 5 BA Git 24 X (P<0.01),
D, 338 58 L RSBRE I A4 R B % 5. 45 B HE Yt b R
N IEE AR M e 2 IR TR I R W
RAEANMRIE . 5 IE % A e SR B b Rz 4k
T AU G, 1A 2 DR b A T i % ok 2 00 R T
FPRBs S5 F 7™ R, 3 KRR s e A Ok . A
HHH, AAPS-da X ALl b R 852, REN
PRI U8 , AAPS-da i ik 21 b Rz % St B AR K
SRR R 0 D RS A R IR A
AAPS-4axt UC 45 i 401 1y 2508 72 i 528 50 s MRS 1Pk v
FHE AR S SASPA AL, WK 1,

Table 5 Effect of AAPS-4a on pharmacodynamic indexes of UC mice(x+s,n=8)

il Fl it /mg- k! DALY /43 K Eem  JBESE U/mg- ¢! TNF-a/ng-L" IL-6/ng-L"!
EH 4 0.24+0.19 7.85+0.32 0.45+0.01 56.14+11.17 8.14+1.90
L 24 3.45£0.31% 5.45+0.43% 0.57+£0.01% 216.69+£25.50% 57.17+6.78%
AAPS-4a fili & 21 50 2.76+0.42 5.99+0.60 0.49+0.05 193.78+14.35 53.36+4.28
AAPS-4a i il 141 100 1.50£0.27% 6.78+0.36" 0.46+0.02> 155.50+15.44" 41.16+2.13%
SASP 75 1.11£0.36" 7.33+0.50" 0.41+0.03" 163.36+14.28" 39.03+2.90%

TE:ALIEHR 2 B AIA]  C. AAPS-4a {5l ik 4 ; D.AAPS-4a 5l it 4 ; E.SASP 4
El1 AAPS-4a3f DSSHE S UC/NREFHELFEFZHIFI (HE,*40,x100)
Fig. 1 Effect of AAPS-4a on histopathology of colon tissue in DSS-induced UC mice (HE, x40,%100)

4 itit

Z R IR 20 E BN sy 2 — B R i
L PR S PR S AR Y, BoAn, E A
HhEE BT Y IH R 2 rh 2N AT T )T
WF5E , AR B A 24 5% 22 1) AR DG IR 5 i 3l e
ABIF ST\ IH 24508 v 4y 8 3R AR BRI E BT UCYE ]

() P — Z 5 AAPS-4a, I X H— R &5 kA7 T

RGN . AAPS-4a 1] | f5 4R 58 M 10 ] LPS 5 =

RAW264.7 4 }fi ' TNF-a \IFN-B I NO [ 18 BE 73 06

Jf i PR DSS i 5 UC A5 /N B DATIE 43 L

JUE 6 55 K 4 it ] F 7K S (TNF-a IL-6) , 28 fift 225 I 4

BB 4 A AV BT . A5 R R T B
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AAPS-4a i 1, 6-a-D-Glep., T-Glep . 1, 3-B-D-Galp.
1,4-a-D-Manp Fl 1,2-a-D-Galp 20 i , L) It 25 46 457 1E
TE B2 BUE FIE Gly TouCan #4725 ) , & I UM%
FA G A4 GlyTouCan 8048 /2 & WLUC B, $2 7R
Fohy — b B A B B S5 FRAE 0GP 2 0 . AAP-2A
J& 2016 4E R IE (19— Fh (0 ¥ — 20 FHAE X 4 i
4 6.7x10° Da, 3% Rha, GalA, Ara fll Glc £ Ji§,
HERHK o-# B E S0P AW E . W
AAPS-4a i 1,3-8-D-Galp 5| AW fE 5 H A g 71
IReEm UM OC . A MIE R, p-HEH 5 (4 A4 HY v i
i TLR4/NF-«B i #8455 5 0 20 i i £k , DT 90 i 5
i R TR Ak, AAPS-4a £k M 26 2 45 4y
AREYR T 5 J7 A A R b B R 2 I 2 0 B
L3 A R A AT 28 B e B 4 1 43 )2 T Y LA
WEYE , VRAN T 52 7 Z R BRI 5E 1925 .

JUE AT LRIk AR SEAAEAE— 5 AN 2
JRBRME . G, 2T 4 NMR (445 HMBC 3% ) 42 {3t
A5 2 i AN 2 DL S8 3 A BT A APS-4a (18 55 JE 12 42 I
J, R I ORS00 48 G R i SR A5 AR AT 5 i — 2B IR ADE
5o HWR AW o O T AT UCHE AR N IE AN 5K
o A XA B, 38 oK R T i B 2R 496 14 3R - S I G 2R A
HLHIDFSE . RIUL , 1 T3 0 B D BC AR 22 5 i e 48 3
PEAT A TH R GE M PTA X LA B 4T UC 16 14 1 45
P00 56 7 o AR ST AT AR I SE il b i — 2 SR IT
— 7L W IHE Ty 205 B Y H ik 2 20
FEBT S 05 M7 T4 22 5, B 52 5 2208 1 18] 1 D3 [
o L 5 55— I, T4 ARG 2 TR AR T
B IRAR T A MR 5 R St UCiEtEz
[ 2R a0 2R S50 R G E A AAPS-4a
FEAS [R) 39 2t RN GBS R0 08 A 356 A B 1 el B
HCAEHALEI 48 Tl R o

25 I, AAPS-4a 1 & B AL Ry B 1A 25 X 41 UC
ER SR T Xk L il o h 25 2 7 Z
“LE K-y Re-BOAR T — R AR O B T S AR A . L
BB A% Z2 W A5 A R AR HE s, 52 07 R AT R ok o R
AR 7 A R 2 BT M 3 R v 24 AR B S ) BAR
Ak 1 B TTRE T BT LA

(FlzgmzR] BTFAAAGE, AAGALGTRYE
B AR B AT B R,
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