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Isolation and identification of cholesterol-degrading intestinal
bacteria by culturomics and evaluation of their functions
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Abstract: High cholesterol is one of the important factors inducing cardiovascular and cerebrovascular diseases. Drug
therapy is the main method for reducing cholesterol, but has the disadvantages such as high cost and side effects. Studies have
shown that intestinal bacteria play important roles in cholesterol metabolism. However, there are few reports on the screening
and functional evaluation of cholesterol-lowering intestinal bacteria. In this study, 36 bile-tolerant bacteria were screened from
healthy people stool through culturomics using bovine bile acid or artificial mixed bile acids as substrates. Taking
Lactobacillus rhamnosus GG (LGG) as a positive control, three bile acid concentration groups (0 g/L, 0.3 g/L, 3 g/L) were set
up to evaluate the cholesterol-lowering ability of bile-tolerant bacteria in vitro. Ten bacteria (including Proteus mirabilis,
Providencia stuartii, Proteus vulgaris et al) were identified as the dominant cholesterol-lowering bacteria. Six of the above
bacteria, Proteus mirabilis, Providencia stuartii, Proteus vulgaris, Proteus penneri, Wohlfahrtiimonas chitiniclastica,
Providencia rettger, were evaluated for their ability to reduce triglycerides in vitro and tolerance to artificial gastric juice.
Comparing with strain LGG, the six bacteria showed better triglyceride-lowering ability in vitro. With the decrease of pH
value of artificial gastric juice and the increase of treatment time, the survival rate of six bacteria decreased. The above
screening experiments and functional evaluation provide a basis for further development of potential cholesterol-lowering
bacterial products.
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Table 1 Bile-tolerant intestinal bacteria library

No. Chinese names Names
1 KpeaRE Escherichia coli
2 K HERTH Enterococcus faecalis
3 nEFLERH Lactococcus garvieae
4 ol RIS - Bifidobacterium
catenulatum
FERFT Bacteroides stercoris
OFERTE Bacteroides massiliensis
FHHE AT Bifidobacterium
adolescentis
FLALERE Lactococcus lactis
PRI R Bacteroides uniformis
10 KU AR Bifidobacterium longum
11 ESEPHTFE Bacteroides vulgatus
12 WISE WU A Bifidobacterium bifidum
13 31 EC BIPAT Parabacteroides
distasonis
14 2 R AN Proteus mirabilis
15 HT G 5 gk B Providencia stuartii
16 EEAEE Proteus vulgaris
17 BERAEHE Proteus penneri
18 BT Eubacterium limosum
19  ZFEEHTLKE Eggerthella lenta
20 LAY 7B ) Enterococcus
casseliflavus
21 VEL Y Ay e Wohlfahrtiimonas
chitiniclastica
22 W e ER A Vagococcus fluvialis
23 FEmEKE Enterococcus
thailandicus
24 =30 N R R Enterococcus gallinarum
25 NG N Parvimonas micra
26 B B AT Providencia rettgeri
27 PRI ER H Enterococcus faecium
28 TRAL ZEFAT Bacillus farraginis
29 PRI Clostridium sporogenes
30 BN I Anaerostipes caccae
31 s T P B RR AT Butyricimonas virosa
32 AR Clostridium citroniae
33 TR PR A Vagococcus lutrae
34 BET-HRAT Fusobacterium mortiferum
35 N AT Bacillus horneckiae
36 u [E VSR K PEZEAT R Oceanobacillus kimchii
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Fig. 1
The number of bile-tolerant bacteria (A) and the
proportion of the total number of bile-tolerant bacteria (B)
isolated at 8 experimental time points.
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Isolation of strains at each experimental time point.
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Fig. 2 Isolation of bacteria from media containing
different bile acids. The species of bacteria (A) and the
species of aerobic, facultative and anaerobic bacteria (B)
isolated from the two groups.
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Fig. 3 Cholesterol-lowering rate of bile-tolerant bacteria in vitro. A and B show the cholesterol-lowering rate of
15 strains (aerobic and facultative anaerobic) at 12 h and 24 h, respectively. C and D show cholesterol-lowering rate of
7 strains (anaerobic) in vitro in 3 days and 5 days, respectively. Among the three bile acid concentration groups for each
bacterium, the group with the best cholesterol-lowering rate is marked with * above the histogram.
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Fig. 4  Triglyceride-lowering rate of 6 dominant
cholesterol-lowering bacteria in vitro. A and B show
triglyceride-lowering rate of 6 dominant cholesterol-
lowering bacteria in vitro for 12 hours and 24 hours,
respectively. Among the three bile acid concentration
groups for each bacterium, the group with the best
triglyceride-lowering rate is marked with * above the
histogram.
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Fig. 5 The artificial gastric juice tolerance of 6 dominant
cholesterol-lowering bacteria in artificial gastric juice
with pH 2.0 (A), pH 3.0 (B), and pH 4.0 (C) at1 h, 2 h
and 3 h.
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