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Corbiculidae-derived Polysaccharide Structure and Protection against

Carbon Tetrachloride-induced Liver Damage in Mice
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Abstract: The structure of purified components (f, and f3)«0f Corbiculidae polysaccharide (CPS) was studied using periodate oxidation,
Smith degradation, gas chromatography (GC), methylation, and. GC-mass spectrometry (MS) techniques. The results showed that f, and f; had
different sugar chain structures. The main chain of f,was.composed of a a-d-(1—3) linked glucose (Glc) and a-D-(1—4) linked Glc, with the
branch being composed of a-D-(1—2) linked Glc' and. o<D-(1-6)_linked"Glc. The main chain of f; contained a-b-(1—3) linked Glc and
a-D-(1—3) linked galactose, while the-branch contained a-b-(1—6) linked Glc. The hepatoprotective activity of CPS was evaluated using a
mouse model of carbon tetrachloride (CCl,)-induced liver injury. The results showed that oral administration of CPS significantly reduced the
elevated serum alanine aminotransferase (ALT), aspartate aminotransferase (AST), and liver malondialdehyde (MDA) level (P < 0.05) and
significantly increased the activities‘of liver superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px) (P < 0.05). This suggests that
CPS exhibits potent hepatoprotective effects on CCl,-induced liver damage in mice, which may be related to the enhancement of antioxidant
capacity and inhibition of lipid peroxidation in mice.
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Table 1 Consumption of sodium periodate and production of

formic acid in periodate oxidation

5 f, fs
A &=&/mmol 0.124 0.124
@AY 48 48
S AR A2 F /mmol 0.112 0.096
B #8/ T 4EE/(mol/mol) 0.90 0.775
T 854 s Z/mmol 0.014 0.04
VB A 2/ TAEE/(mol/mol) 0.113 0.323
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Fig.1 Fourier transform infrared spectra of f,and f; after

methylation reaction
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Table 2 GC-MS data of methylated sugar residues of f, and f;
a4 FHRAuHESRA RGN BERr SR
34-—FEFEHME 15574 0702 —2,6)-Gle-(1—

2346-mFEF FHE 15754 0863  Gle(1—
o 246-ZFAFEHHE 16032 2320 —3)-Gle-(1—
236-=FAFFME 17117 49536 —4)-Gle-(1—

23-—WAFHME 18616 10.131 —4,6)-Gle-(1—
2,346- W FAF HPE 15752 3.123 Gle-(1—
2,34,6- 197 A ¥4 16075  1.667 Gal-(1—

fs 246-ZFAFEHHE 16192 1188 —3)-Gle-(1—
246-ZF ¥4 17088 16719 —3)-Gal-(1—
24-—FAFEE 18621 3195 —3,6)-Gle-(1—
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Table 3 Effect of CPS on activities of ALT, AST, SOD, GSH-Px, and MDA in liver injury mice

203 ALT/(Units/L) AST/(Units/L) ..SOD/(U/mg protein) GSH-Px/(U/mg protein) ~ MDA/(nmol/mg protein)
| 30.45+9.14 ¢ 60.82 +13.63 ¢ 796.76/+105.98° 1336.44 4+252.19° 0.40 +0.07
I 240.55+44.09% . 245,78 +73.22 319.40 +24.04 ¢ 376.03 +38.77°° 1.08 +0.16
I 129.15+60.29¢ 6348 +12.27 ¢ 745.82 +73.07 1145.37 +225.87° 0.58 +0.13™
v 202.32 +£7.14® < 129.36 +16,41:" 315.50 +63.14 ¢ 523.43 +75.55¢ 9.82+0.27°
\% 181.17 +33.81° 1.105.28 +23.12°¢ 398.45 +70.18 680.95 +87.13°¢ 0.81+0.12%®
\Yii 150.78 +22.33¢ 79,86 +44.23® 478.62 +75.56° 702.39 +111.15°¢ 054 +0.15 ¢
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