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Three examples of the role of gut microbiome in
regulating the hepatic drug-processing genes

AGut microbiome and liver development

AProbiotics/conventionalization on hepatic drug-

processing gene expression

Alnteractions between gut microbiome and environmental

chemicals
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Liver P450 expression modulated by gut microbiota
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Protein expression was altered in livers of Germ-free Mice as
compared to Age-matched Conventional Mice

25

Cyp2b9 — CV
20 Yp : oy 25000 - Na/K ATPase
15 | 20000
15000 -
S 10
8 5 10000 -
o 5000 |
= 0 0
Q. Cyp3ai1 1o |Abcg5
TU 20 10
afd
O 80 8
= 6 x
eT0]
=— 40 4
g Cyp4a10 14
50 -
— 12
10
40 - 3
6
20 4 % %
: B[]
0 0
15 30 90

Selwyn, Cheng,BammIer, Prasad,Vrana, Klaassen and Cui JY*, 2015Toxicol Sci, 147: 84103

American College of Toxicology Webinar series Slide 4



Four Developmental Patterns of Critical Drug Processing Genes in
Livers of Conventional and GF mice

Top Networks

IA Associated Network Functions Score
1 Drug Metabolism, Small Molecule Biochemistry, Carbohydrate Metabolism 52
2 Behavior, Nervous System Development and Function, Small Molecule Biochemistry 42
3 Lipid Metabolism, Small Molecule Biochemistry, Vitamin and Mineral Metabolism 37
4 Cell Death and Survival, Cellular Development, Digestive System Development and Function 37
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Age and gut microbiota affect hepatic drug-
processing genes

AThe absence of gut microbiota produced age-specific
effects on the regulation of hepatic drug-processing
genes

AThe age-specific changes may be due to different
types/ratios of intestinal bacteria at various ages during
development in CV mice
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Regulation of Hepatic Drug-metabolizing Enzymes in
Germ-free mice by Conventionalization and Probiotics

AProbiotics: live microorganisms that confer a health
benefit to the host when administered in adequate

amount

AVSL3 is a combinatorial probiotic that is used for human
Intestinal disorders, such as inflammatory bowel disease

and ulcerative colitis I
) VSIZ3

Amedical food for the diatary
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Introduction of exogenous bacteria to germ-free
mice: Expression of hepatic drug-processing genes

A Age-matched 2-month-old adult conventional (CV) and
germ-free mice (males, n=5~8 per group) were
administered 4.51 108 CFU/mI drinking water for 28-days

A In a separate experiment, 1-month old GF mice were
taken out of the isolator and housed with the feces from
CV mice for 2-months

A All mice were 3-month-old prior tissue collection.
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Regulation of the Cyp3a Gene Cluster by VSL3 and
Conventionalization
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Regulation of the Cyp4a Gene Cluster by VSL3 and
Conventionalization
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