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Effect of Chlorella pyrenoidosa on Antioxidant
and Intestinal Bacterial in Mice

TIAN Li, QIU Danying, WEN Yangmin
( Department of Basic Medical Sciences, Quanzhou Medical College, Quanzhou 362000, China )

Abstract: [ Objective ] The effects of Chlorella pyrenoidosa on antioxidant and intestinal bacterial in mice were
analyzed. [ Method ] Fifty sparse—fur ( SPF ) mice were randomly divided into normal group ( equal volume of normal
saline, CK1) , VE group ( 100 mg/kg, CK2 ) , and different doses of C. pyrenoidosa ( 100 mg/kg, 200 mg/kg, 300 mg/kg ) ,
respectively. After 3 weeks, the total antioxidant capacity ( T-AOC ) and superoxide dismutase ( SOD ) activity in serum and
liver homogenates of mice were measured. Moreover, the DNA in mouse feces were exacted, and community structure diversity
of intestinal bacteria was analyzed by using high—throughput sequencing technology. [ Result ] It was found that the activity of
T-AOC and SOD in serum and liver of mice treated with different doses of C. pyrenoidosa were significantly higher than that
of normal group. High—throughput sequencing results showed that the structures of mice intestinal bacteria were dominated by
Bacteroides and Firmicutes. Compared with normal group, there was no significantly difference in the Alpha diversity indexes

( Shannon, Simpson, Chaol and Coverage ) of intestinal bacteria treated with C. pyrenoidosa. The results of PCA analysis
indicated that there was significant difference in intestinal bacteria of mice between treatment with C. pyrenoidosa and normal
group. Compared with normal group, the abundance of Bacteroides and Lactobacillus significantly increased in mice treated with
C. pyrenoidosa, while the abundance of Muribaculum significantly decreased. [ Conclusion ] C. pyrenoidosa could increase
the antioxidant activity, regulate abundance of beneficial bacteria in intestinal tract, and improve intestinal environment of mice.
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Table 1 Effect of Chlorella pyrenoidosa on body weights and T-AOC, SOD of mice

Ab ¥ [

T-AOC SOD

Treatment Weight change (g)

1L 7% Serum ( U/mL )

HFIE Liver ( U/mg )

IfiL7% Serum ( U/mL ) JFHE Liver ( U/mg )

1EH X ## Normal ( CK1) 7.17£0.82 10.58 + 0.95 1.320.14 40.07 £ 1.32 12.02 £ 0.40
VE X VE (CK2) 7.01£0.92 14.27 + 0.99%* 175 +0.16% 48.91 +0.78%* 14.67 + 0.23%%
GG Low dose 6.91 0.42 12.75 + 0.97* 1.48 = 0.09 44.42 £ 0.63* 12.92 +0.51%
HFIHE Medium dose 6.84 +0.63 12.80 + 1.04* 1.68 +0.16% 45.13 £ 0.99%* 13.45 +0.29%%
5 FIHE High dose 7.33+0.53 13.39 = 0.70°%% 1.77 + 0.14%% 47.40 + 1.49%% 14.34 + 0.53%*
T xS RIEROR 5 IE 5 IR L5 2 53 B 2 R 2 S 2
Note: * and ** after data represent significant difference and extremely significant difference compared with that of control group,respectively.
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Fig.1 Rarefaction curve of mice faecal microflora
under different treatments
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Table 2 Alpha diversity index of mice faecal microflora
under different treatments

pisi

Shannon Simpson Chaol Coverage

Treatment
1EH IR 7.19+023 098+0.01 870.88+3543  0.99+0.01
Normal( CK1)
VE X 6.94+031 096+0.01 911.61+194.53 0.99 +0.01
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IR ik 748+0.15 099x0.01 8182812433 0.99+0.01
Low dose
h 7.60+0.51 0.97+0.01 1031.53+184.77 0.99 +0.01
Medium dose
e AR o 731+£026 0.99+0.01  695.97+63.61  0.99+0.01
High dose
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Fig. 3 Distribution of microbial species of mice faecal microflora at phylum level under different treatments
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Fig. 4 Distribution of microbial species of mice faecal microflora at family level under different treatments
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Fig. 5 Analysis of the microflora difference between normal group and experimental groups
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