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The obesity and diabetes epidemic

Obesity (BMI > 30kg/m?)
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High fat diets affect the murine enteric

microbiome differently Suzanne Devkota
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Western-diet induced changes in humanized
mouse gut microbiota promote adipose tissue
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FMT from lean donors reduces insulin
resistance in obes~ subjects

*Improved
2 6weeks  Symptoms of
“Type Il Diabetes
and
Metabolic
syndrome

Vrieze et al., Gastro.
(2012) 143:913-916

CHICAGO

MEDICINE

Lean male Obese male recipients @)
donors BMI = 30




Hepatic genes upregulated in GF
versus conventionalized mice

Androgen and Estrogen Metabolism

p<0.05

PXR/RXR Activation

Methionine Metabolism

LXR/RXR Activation

Fatty Acid Metabolism

Linoleic Acid Metabolism

Circadian Rhythm Signaling

Xenobiotic Metabolism Signaling
Metabolism of Xenobiotics by Cytochrome P450
Biosynthesis of Steroids

LPS/IL-1 Mediated Inhibition of RXR Function
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Circadian clock networks regulate daily
metabolic functions

BMALT
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Weight gain (%)

Germ free (GF) mice are resistant to
obesogenic diets
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Germ-free mice have altered circadian

mediobasal hypothalamic and liver circadian
clock gene expression profiles
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High fat dietary intake shifts cecal microbial

diversity and taxonomic structure

PCoA —-PC1lvs. PC2
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Shifts in microbial diversity exhibit diurnal
oscillations that are influenced by diet

PC(_JA: .PC1 versus .PC’2
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Enteral feeding is not the only driver of
diurnal variations in gut microbes

Enteral Feeding
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Oscillatory cecal OTUs found in mice fed
regular, low fat chow (RC) diets

OTU #176691 - Clostridiales OTU #306066 - Lachnospiraceae
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High fat diet-induced gut microbes exhibit altered
diurnal oscillations of known microbial metabolites
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Effects of SCFAs and H,S
(NaHS) on hepatocyte
circadian clock function

*
(- -B-No trt g 0.006 -
© _ 0008 | -m5mM Butyrate D =
n I n L 0.005 1
n 2 Do
o2 = % 0.004 4
a9 9 0.003 |
Butyrate 2o X ?
(= — & 0002
NS T E 0.001 | Nout
o c = -#-5mM Butyrate
o 0 - - - - - & 0 - - - - -
0 8 16 24 32 40 48 8 16 24 32 40 48
0.01 0.007
-B-No trt c

c | 0.006
o 0008 | -m1mM NaHS B T 0005 |
‘0N T nano o
0 § 0.006 D2 0004 g
S 2 2

O 0.003

NaHS §<l,°2’ oo 3 % 0.002 *k
O % 0.002 T e -
ol E’ c = 0.001 - No trt
CT) - 0 oq 0 -B-1mM NaHS
0 8 16 24 32 40 48 8 16 24 32 40 48
Time after serum-shock (hours) Time after serum-shock (hours)
THE UNIVERSITY OF
CHICAGO
MEDICINE Leone, et al. Cell Host & Microbe (2015)

0.007




Effects of intraperitoneal administration
of butyrate on CC networks of GF mice

control Sal Sal

But ZT2 But Sal

But ZT14 Sal But

[ ZT2 _
ZT0 6 12 18 24
Mediobasal hypothalamus Liver -
o 20 NS,p =0.053 o 22] , *p 0018 ,
E= ! ! = 20- O
© 45 NS,p =0.135 T s NS.p =0.281
: | | |
% | <ZE 16' ! [} I
X 4.0 o 144 i
- £12- —m
3 O
s 510 * O
3.5- - ©
= O £ 8 °
0 U 0 6- _ 9
N 3.0 — -
T ° | = 44
= =3 . . a2 Tge
25 : : : 0 ° n .
Saline But - ZT2 But - ZT14 Saline But - ZT2 But - ZT14
THE UNIVERSITY OF Treatment group Treatment group
O CHICAGO

MEDICINE




Gut microbiota sense dietary cues and translating
into an output that needed for Circadian networks

Dietary intake Gut microbiota Circadian Networks
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Impact of gut microbes on host metabolism
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The challenge to treating obesity —
changing energy balance
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