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Figure 1. Effects of ginkgetin and ginkgolide B on

the amount of total bacteria.
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Figure 2.

a diversity analysis of gut microbiota fermented with ginkgetin and/or ginkgolide B.
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Figure 3. Bacterial community analysis of gut microbiota fermented with ginkgetin and/or ginkgolide B in vitro. Figures A
and B indicated the bacterial composition at the phylum and genus levels, respectively. Numbers 1-12 on the right side of
the cluster tree represent the volunteer number; letters A—D represent VIS, VIS-T, VIS-B, AVIS-T-B groups, respectively.

actamicro@im.ac.cn



RAEEESE | T 2E4, 2021, 61(8)

2419

R T WS ERA UE AERAY TR B X AN

PR AR TE 01 BT i P B S2 R, FRATISR AT LEfSe
PEAT T b — 2B W3 M o S5 5R R B A Bl A
AR RR(VIS-T 4)sR AT s B(VIS-B 4) 54
UNINZG A (VIS 4H) AR LA & BT Al A7 7E it
EEFNEFEEARR), BEEMHAG4H
(VIS-T-B 41)5 VIS 4iffitt, Coriobacteriaceae Ft
M Cupriavidus J& 5 =W &, T Gemella J& 7
R EAR(E 4-A). IR R M) 25 0 i 18 R

P, VIS-T-B 415 VIS 4122 [a]3 A A il 1) 22 5
WEMGE, B S EERE S, AU
Coriobacteriaceae FHH1 Cupriavidus J&TE VIS-T-B
HHE &, H Pseudomonadales H . Comamonadaceae
Bl Stenotrophomonas J&F Sphingobium J& 4 7 =
JELE VIS-T-B 41+ 8 3 5 T VIS 41(&l 4-B).
2.4 HEDEEAESNE B A KGERFEL)
REZE R 2

A A T2 415 R B R L T

A EERNERZ —, ATRAFMENSE SN Coriobacteriaceae B Cupriavidus J&H I AE
ZHLH(VIS-T-B ) S5 ARWIMZMAL(VIS 4R K, BT Gemella JEMEEMI LG, FATH—F
W REVEAT T E— 000 . SRR B B SR PICRUST #R{FXE G 25 7E I REFE I K-F
(A) I vis B Vis-T-B
I I I I I
: Family Burkholderiaceae _ X
Genus Cuprlawdus_
I _ Genus Gem@lla I I I
-3 —2 —l 0 2 3 4 5
LDA SCORE (log 10)
(B) B VIS-T-B (female group)

|
Order Coriobacteriales | ]
Family Coriobacteriaceae | e
Class Coriobacreria |

Genus Cupriavic |
Genus Sphingobium |

Family Burkholderiaceae
Class Sphingomonadales
Family Sphingomonadaceae
Order Pseudomonadales

Genus Stenotrophomonas | S S
Order Xanthomonadales |
Family Xanthomonadaceae | |
e —SSR

Family Comamonadaceae

| |
0.0 0.5 1.0 1.5

] [ i i | |
2.0 2.5 3.0 3.5 4.0 4.5

LDA SCORE (log 10)

El 4. LEfSe #MEREZHE
Figure 4. Differential abundance of bacterial taxa analyzed by using LEfSe. A: the significantly different bacteria between
groups VIS-T-B and VIS; B: the significantly different bacteria among female volunteers between groups VIS-T-B and VIS.
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Figure 5. Significantly different functional genes
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Study the interactions between ginkgetin and ginkgolide B with
human gut microbiota in vitro

Huahai Chen, Changhui Zhao, Jialiang Zhu, Yeshi Yin'

Key Laboratory of Comprehensive Utilization of Advantage Plants Resources in Hunan South, Hunan Engineering Research
Center for Research and Development of Plant Resources in Nanling Area, College of Chemistry and Bioengineering, Hunan
University of Science and Engineering, Yongzhou 425199, Hunan Province, China

Abstract: [Objective] Ginkgo biloba extract plays an important role in the prevention and treatment of
cardiovascular and nervous system diseases. In consideration of the fact that gut microbiota has been identified as a
new drug target, it is of great significance to study the interactions between ginkgetin and ginkgolide B with human
gut microbiota, which will lay a foundation for further understanding the function and mechanism of Ginkgo biloba
extract. [Methods] In this study, batch fermentation, bacterial amount detection, 16S rDNA high-throughput
sequencing, GC and HPLC measurement were used to study the interactions between ginkgetin and/or ginkgolide B
with human gut microbiota in vitro. [Results] Neither ginkgetin nor ginkgolide B alone had a significant effect on
the total amount of gut microbiota, the composition of intestinal flora and the production of short chain fatty acids
by the gut microbiota. However, when ginkgetin and ginkgolide B were added in combination, the proportion of
bacterial represented by the family Coriobacteriaeae and genus Cupriavidus increased significantly, while the
proportion represented by the genus Gemella decreased significantly. Functional gene prediction analysis found that
genes encoding K00076, K12143, K07716, and K00220 significantly enriched in the presence of ginkgetin and
ginkgolide B. Moreover, K00076 and K00220 are oxidoreductases that catalyze the transfer of electrons from the
CH-OH donor group and may be involved in the metabolism and modification of ginkgetin and ginkgolide B. The
degradation and modification rates of ginkgetin and ginkgolide B by human gut microbiota in vitro were ~70% and
~35%, respectively. [Conclusion] The relative percentage of some intestinal bacteria was significantly changed by
the combined addition of ginkgetin and ginkgolide B in vitro. Meanwhile, human gut microbiota has the function

on metabolism or modifying ginkgetin and ginkgolide B.

Keywords: ginkgetin, ginkgolide B, human gut microbiota
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