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Effects of Nostoc sphaeroids Kiitz polysaccharide on blood
lipid and gut microflora in high-fat diet mice

YANG Litao, LIU Yinlu, ZHANG Bo"

Beijing Key Laboratory of Bioactive Substances and Functional Foods, Beijing Union University, Beijing 100191,
China

Abstract: [Objective] To study the effects of Nostoc sphaeroids Kiitz polysaccharide (NSKP) on
blood lipid and gut microflora in high fat diet mice. [Methods] The healthy 8-week-old male mice were
assigned into 5 groups, with 10 mice in each group. The normal group included the C57/6CNC mice
administrated with normal saline by gavaged with standard diet, and the control group consisted of
ApoE”" mice administrated with normal saline by gavaged with standard diet. The model group
consisted of the ApoE”~ mice administrated with normal saline by gavage and fed with high-fat and
high-cholesterol diet. The ApoE™~ mice in the low-dose and high-dose NSKP groups were fed with
high-fat and high-cholesterol diet and received 0.4 g/kg and 0.8 g/kg BW NSKP, respectively. The
experiment lasted for 22 weeks, and then the serum, liver, colon tissue, and cecal contents samples were
collected from the mice. Serum lipid level was measured by the biochemical analyzer. The tissue
structure and fat deposition were observed via HE staining and oil red O staining, respectively. The
diversity and composition of gut microflora in cecal contents were analyzed by 16S rRNA gene
high-throughput sequencing and bioinformatics tools. [Results] NSKP reduced the serum lipid level
and fat deposition in liver tissue, and improved the diversity and relative abundance of gut microflora in
high-fat diet mice. [Conclusion] NSKP can improve lipid metabolism and regulate gut microecological

balance in high-fat diet mice.
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Table 1 Effects of Nostoc sphaeroids XKiitz
polysaccharide on body weight and food intake of
high-fat diet mice (n=10)

Groups Init.ial Final weight/g Total food
weight/g intake/g

N 22.12+1.09 31.02+2.72 492.74+25.78

C 23.26+0.78 29.79+1.52 515.73+31.91

M 23.05+0.46 30.06+1.81 463.51+£37.23

L 23.19+0.72 31.76+1.78 444.34+26.27

H 22.72+0.55 32.79+2.07 456.65+18.53
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wmE 1 PR, 5 N4/, C A/
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Figure 1 Effect of Nostoc sphaeroids Kiitz polysaccharide on blood lipid level in high-fat diet mice. A: TC;
B: TG; C: HDL-C; D: LDL-C. r=10. Same letter means P>0.05, no significant difference; Different letters

means P<0.05, significant difference.
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Figure 2 Effects of Nostoc sphaeroids Kiitz polysaccharide on liver and colon of high-fat diet mice. A: HE
staining of the liver (x200); B: oil red O staining of the liver (x200); C: HE staining of the colon (x100). n=6.
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B L HECARIMM 4. 719; L 4. 712), H

K3 BEREEH Alpha-Z M5 (n=3)
Table 3
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Table 2  Effects of Nostoc sphaeroids Kiitz
polysaccharide on short-chain fatty acids in high-fat
diet mice (umol/g, n=6)

. .. Propionic . .. Valeric
Groups  Acetic acid . Butyric acid |
acid acid

N 25.82+7.24° 6.73+1.60° 4.91+1.52% 0.88+0.30
C 44.03+6.68" 10.45+1.18* 5.98+1.58* 1.23+0.47
M 25.62+5.80° 7.12+1.38° 3.68+0.76° 0.78+0.51
L 23.10£3.37° 6.74+1.62° 4.49+1.01° 0.80+0.17
H 21.02+5.89° 6.99+1.06° 3.93+£0.92° 0.74+0.12

Same letter means P>0.05, no significant difference;
Different letters means P<0.05, significant difference.

J&= HAM OTU SE3E I T 3.48% (M 4l: 719;
H 41: 744). Beta-Z A HZ OTUs MF+H
JEAT B L3 38 1A W B Ve 2 ) YRR AL B AR
. B 3B A, M4S C 4T,
Uk BRI S5 A 1 0 A B B AR TR . B Ak ZHE
LA MAEAES, wB AR 451 H
B2 K 3C AT%, PC1 Ay TRk g
JE 36.13%, PC2 WTTHRELE 16.60%, M 45
CHZAIE B AL ; 76 CHES MU Z A LS
H HRARSE, GREVIEAK 2R UE
re B /N B 1 R R B D S
252 MAEEELEW
EIVKEF, WiE 4A Fs, S48 miE
W BE Y DL R BE B 1] (Firmicutes) . A FF & 1]
(Bacteroidetes) . “2IL T || (Proteobacteria)’hy F .
XPTRRERETT, M A ERER T X 5 S
C A HAR SRR E, R RR IR T I ApoE

Alpha-diversity analysis of gut microbial (n=3)

Groups OTUs Chaol index Shannon index Simpson index Coverage

N 577.333+38.526 635.407+34.366 6.907+0.285 0.979+0.007 0.997+0.000
C 613.333+£19.669 671.345+15.751 6.793+0.327 0.969+0.016 0.997+0.000
M 559.667+£23.214 629.910£22.765 6.469+0.193 0.971+0.005 0.997+0.000
L 569.333+26.512 629.706+21.764 6.702+0.170 0.975+0.004 0.997+0.000
H 566.000+35.506 624.138+26.275 6.510+0.159 0.972+0.006 0.997+0.000
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Figure 4 The gut microbiota composition at the phylum level (A) and genus level (B). n=3.
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