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Abstract: Objective Gentiana crassicaulis polysaccharides (GCP-1) was extracted and purified to study the structural features and
anti-inflammatory activity in vitro. Methods The crude polysaccharides of Gentiana crassicaulis (GCP) was extracted by hot
water. The Cellulose DE-52 and SephadexG-100 columns were used to separate and purify homogeneous polysaccharides. The
relative molecular mass was analyzed by high-performance gel permeation chromatography, and the monosaccharide composition
and structure were preliminarily identified by HPLC, IR, GC-MS, and NMR. The effects on proliferation function of RAW 264.7
cells were determined by CCK-8, and the release capacity of IL-1B, NO, and TNF-a were determined by the ELISA kit. Results
The molecular weights of the GCP-1 polysaccharides extracted and purified from G. crassicaulis was 6.87 x 10* GCP-1 was
consisted of mannose, rhamnose, glucuronic acid, galacturonic acid, glucose, galactose and arabinose. The molar ratios of these
monosaccharide were 0.07 : 3.07 : 0.42 : 1.98 . 1.33 . 5.22 : 6.76. The structure of GCP-1 was characterized by IR, GC-MS and
NMR, and GCP-1 was a typical pectin polysaccharide, with HG region, RG-I region and AG-I/AG-II side chains. When the
concentration was 10—200 pg/mL, GCP-1 significantly promoted the proliferation of RAW 264.7 cells (P < 0.05) and inhibited the
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release of IL-1B, NO, and TNF-a. Conclusion

GCP-1 is a kind of natural homogeneous polysaccharides. Structural

characterization and anti-inflammatory activity of GCP-1 provide the significant reference for the further development and

elucidation of G. crassicaulis polysaccharides.

Key words: Gentiana crassicaulis Duthie ex Burk.; polysaccharide; pectin polysaccharide; isolation and purification; structural

characterization; anti-inflammatory activity
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7 540 nm [FEK NI RERRAT AME. RIE A H,
T 3 N R A 3 A v R 4R T S A0 e s 7R s R
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Fig. 1 Elution cruve of G. crassicaulis crude polysaccharide
on DEAE-cellulose column
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Fig. 3 Monosaccharide composition analysis of mixed
standard and GCP-1 by HPLC
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Fig. 4 FT-IR characterization of GCP-1
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HEs#kIE (COOR) FIRIREE (COO) (H4ifka)ik
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F1 GCP-1 WREUSER
Table 1 Analysis of GCP-1 methylation

B4 AL RO Bt TR RU% EER TR
2-Me-Araf 1,3,5-Araf 9.23 43,59, 74, 85, 87, 99, 102, 162, 173, 261
2,3-Mez-Araf 1,5-Araf 15.79 43,57, 71, 85, 99, 117, 129, 189
2,3,5-Mes-Araf 1-Araf 11.10 43,59, 74, 85, 87, 99, 102, 162, 173, 261
2, 4, 6-Mes-Galp 1,3-Galp 8.22 43,71, 87,101, 118, 129, 161, 234
2,3,6-Mes-Galp 1,4-Galp 7.86 43,59, 71, 101, 145, 157, 173, 188, 233
2,3,4-Mes-Galp 1,6-Galp 14.13 43, 85, 101, 118, 159, 207, 233, 278
2,4-Mes-Galp 1,3,6-Galp 8.94 43, 85, 104, 118, 129, 207, 223, 278
3-Me-Rhap 1,2,4-Rhap 12.83 43,59, 88, 117, 130, 161, 190, 203, 233
3,4-Me2-Rhap 1,2-Rhap 4.25 43,57, 87,99, 101, 115, 138, 161, 233
2,3,6-Mes-Glcp 1,4-Glcp 7.64 43,71, 87, 105, 117, 129, 161, 233
G55 SCHR T 1, GCP-1 A7 A7E i 2 FLBE I R S0 (HG)
[X 35 ; 7E 3C-NMR i (¥ 5)1, —4)-0-D-GalpA-(1—
372 BREEERAAIARBEA C-1 IS 40518 6 100.0
ol § il 99.4, X[ C-6 AbALZEAIFE/MHIH 6 1706
5 5% | | 212106 124116 175.1, 7oKk B BRI AR 36k s R AL A

5 GCP-1 9 'H-NMR i%
Fig. 5 'H-NMR spectrum of GCP-1
0 16.5 AL AN FE AT TH-NMR i (] 6) 1 6 1.24
A 116 bfEfife, LLR HSQC #f (| 7) Lk 6
16.8/1.22 #1116.6/1.16 AL Ik A1 82 56F B T o-L-Rhap
[f) C-6/H-6, &5 HEAL M & AT 0, GCP-1 %
4 —2)-a-L-Rhap(1—F1—2.4)-a-L-Rhap-(1—5£ 501415,
45 & SCHR AT &, —2)-a-L-Rhap(1— fil —2,4)-0-L-
Rhap-(1—5%3E &7~ GCP-1{77E | 78 R 2= i 2 AL A S
FREERE (RGD [XIg0e],
—4)-0-D-GalpA-(1 -5 EEHfiE : 6 100.2/4.87,

68.0/3.64, 68.5/3.92, 78.6/4.38, 70.5/5.06 4LfK)1L2F
i (El5. 6) 735X BT —4)-a-D-GalpA-(1— ]
C-1/H-1. C-2/H-2. C-3/H-3. C-4/H-4, C-5/H-5[5],

FERRAE 0 52.8 AbH {55018, HSQC % (K 7) L
2472 6 20.5/2.09 1 20.4/2.01 52§78 2, fik 33 4]
FE S0, 2 AN, GCP-1 777E i FURERE TR S b
(HG), F H¥%H—4)-0-D-GalpA-(1— 1 45 H F4k
2B

o-L-Araf JZER1fE: BC-NMR 3 (K 5) H1 6
106.3, 106.8, 107.4 AL HIML# A1 #5358 a-L-Araf & [4]
{55, 4546 HSQC i (& 7) w4, ¢ 106.8/5.16
A1 106.8/5.07 Ak B4 ZEALEE 73 Rl KB —3,5)-0-L-
Avraf-(1—f1—5)-a-L-Araf-(1— ] C-1/H-10718], 3 5)-
a-L-Araf-(1— F1—35)-a-L-Araf-(1— [ K EAE1E L W
GCP-1 1R HifH 5 pL8.20221,

B-D-Galp 2 : BC-NMR i (& 5) H
5 104.3 (C-1), 77.6 (R[] C-4), 74.4 (C-5), 73.6
(C-3), 71.8 (C-2) H161.0 (C-6) ALtk EArFs LA,
HSQC % (] 7) £ ¢ 102.7/4.42. 103.9/4.56 F1

77.6
/7 52.8
e
106.8 104.3 718
107.4 196.3 00.0 J'I 16.5
170.5 I : |I
17?1/ ~J &9}]9.4 J ™
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6 GCP-1#y C-NMR i

Fig. 6

13C-NMR spectrum of GCP-1
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Fig. 7 'H-3C HSQC spectrum of GCP-1
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M EEAFLE -
3.3 GCP-1 3/NREBEZELMAE RAW264.7 Aff
158 K 433 IL-1+ NO F1 TNF-a FYSZN

I 8 " %0, GCP-1 X/ 5l B k% B W 48 g
RAW264.7 fEH 24 h 5, S5xTREZHAHLE, GCP-17E
J R E A 104 504 100, 200 pg/mL ¥y ey & (g
HE/N BB BRI RAW264.7 FIIETE (P<
0.01).

fHPE 9 al kN, SRR, LPS Re &1
IL-18+ NO # TNF-a {145 118 9-¢c AT A1, 5 LPS
YA L, GCP-1 £ i & 75 10,50, 100,200 pg/mL
WA WA NO /=4 Wil 9-a. b, BEE
GCP-1 JREIRFEIE K, X TNF-a Al IL-1B f77 4
PHIERK; 7F GCP-1 RN 200 pg/mL B Xf

150=
**
*% *%k *k
e —T—
< 100
o
iﬂ:
£ 501
ST}
C 1 1 1
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GCP-1/(ung-mL™)
Lt IR p<<0.0L
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8 GCP-1 % RAW264.7 4HBEAVIESEEM™ (x+5s,n=3)
Fig. 8 Effects of GCP-1 on proliferation of RAW264.7 cells
(xts,n=3)
IL-1B. NO A1 TNF-o (4 /E R #iH] GCP-1
3 3 A 4 ER 7 1L-18NO Al TNF-a ()77 42 K 4%
LR TyRE.
4 THig

GCP-1 % HPGPC & B ot s — 2 B, H
FEXS 73F A 6.87 X 104 HHELKE /3 HT K B GCP-1
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