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a predictive biomarker for adverse obesity-related outcomes in
childhood.

https://doi.org/10.1016/j.orcp.2018.11.164

242

Lower prevalence of performance genes are
linked with increased severity of obesity in
youth

Christoph C.S. Saner 1,2,∗, Brooke B.H.
Harcourt 1,2,3, Markus M.J. Juonala 2,4, Kung-Ting
K.T.K. Kao 1,2,3, Peter P.H. Houweling 2,3, Kathryn
K.N. North 2,3, Matthew M.S. Sabin 1,2,3

1 Department of Endocrinology, Royal Children’s
Hospital, Parkville, Victoria, Australia
2 Murdoch Children’s Research Institute, Parkville,
Victoria, Australia
3 Department of Paediatrics, The University of
Melbourne, Parkville, Victoria, Australia
4 Department of Medicine, University of Turku and
Division of Medicine, Turku, Finland

Introduction: Obesity mainly arises from an imbalance
between activity and energy intake, although some children appear
to carry a genetic predisposition for weight gain. The ability to sus-
tain physical activity and effectively induce a favorable metabolic
outcome is genetically predetermined. Candidate genes for fitness
and muscle strength have been shown to influence muscle function
and mass in response to exercise. We aimed to determine whether
there is a genetic predisposition limiting effectiveness of training
and substrate’s utilization.

Methods: Children from the Childhood Overweight BioReposi-
tory of Australia (COBRA), presenting at The RCH Weight manage-
ment Service, were clinically assessed, PBMCs were collected for
DNA analysis (N = 238) and Actical-accelerometer was worn for 7-
days. SNP analysis on a unique performance gene panel included;
ACTN3-rs1815739, CNDP1-rs2887, HIF1A-rs11549465, GALNT13-
rs10196189, PPARGC1A-rs8192678, RPLP1 GEMIN8P1-rs4776471,
CRHBP-rs1715747. Correlation analyses were calculated between
allele prevalence of fitness genes and BMI z-scores, body and truncal
fat percentage, waist circumference, blood pressure and accelerom-
eter data.

Results: Genotypes associated with fitness were less preva-
lent in the COBRA cohort than in reference population studies.
A more pro-fitness genotype was associated with lower body
weight (p < 0.05 for ACTN3,ZFYVE26 and CNDP1), decreased
waist circumference (p < 0.01 for RPLP1 GEMIN8P1) and decreased
body fat (p < 0.05 for IL15RA) in females and lower body fat
(p < 0.05 for SHBG GENE) for males. Increased daily physical
activity was associated with pro-fitness genotypes (p < 0.05 for
ZFYVE26,CNDP1,HIF1A,CRHBP and SHBG GENE). Sex dependent
variation was observed in blood pressure measurements between
genotypes (p < 0.05 for UGT2B4 in females; for GALNT13 and
PPARGC1A in males).

Conclusion: In an obese cohort, those with higher BMI are less
likely to exhibit a favorable ‘fitness genotype’ and are less phys-
ically active which places them at greater risk of cardiometabolic
complications. Knowledge about susceptibility for weight gain may
identifies individuals at risk for increasing severity of obesity and
complications.
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Objective: Incidence of type II diabetes mellitus is rapidly
increasing worldwide. This study aimed to investigate whether
cyanidin-3-O-�-glucoside (C3G), or peptides with angiotensin con-
verting enzyme (ACE) inhibitory activity, alone or in combination,
alter glucose regulation in human primary myotubes derived from
obese and obese diabetic individuals.

Research design and methods: In cells treated with 10 �M,
100 �M of C3G, 150 �g/mL, 1500 �g/mL of peptide and their com-
binations, [3H]-2-deoxyglucose uptake and mRNA expression of
multiple genes related to insulin resistance and glucose metabolism
were determined by ‘real-time’ PCR. Statistical analyses were per-
formed using GraphPad Prism 7 (GraphPad Software, Inc, La Jolla,
CA, USA). P < 0.05 was considered significant.

Results: In the obese group, both low and high concentration
of peptides with ACE inhibitory activity and the combination of
these peptides with high C3G concentration significantly enhanced
glucose uptake in the presence or absence of insulin. However,
only high peptide concentration increased glucose uptake in the
absence of insulin in the diabetic group. In the obese group, high
concentration of peptide alone and its combination with low C3G
down-regulated the mRNA expression of angiotensin II receptor,
type 1 (AGTR-1) and FOXO1, and up-regulated the mRNA expres-
sion of insulin receptor substrate 1 (IRS-1), GLUT1 and GLUT4.
Furthermore, the expression of AGTR-1 and FOXO1 were decreased
with high peptide and its combinations of C3G in the diabetic group.
Only high peptide concentration increased IRS-1 mRNA expression
in the diabetic group.

Conclusions: C3G and peptides with ACE inhibitory activity
improve glucose uptake potentially via the regulation of AGTR-1
and insulin-dependent signalling pathway (with insulin-like prop-
erties) in human primary myotubes. This provides a potential novel
approach for the regulation of glucose metabolism in obese and
diabetic individuals.
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The prevalence of obesity is the leading cause of metabolic syn-
drome in ageing people. The NPY system plays a critical role in
controlling energy balance, centrally and peripherally, but its role
in the development of obesity in ageing populations is not clear. To
investigate this we treated 20 week-old wild type mice with high
fat diet with/without the non-brain-penetrable highly selective Y1
receptor (Y1R) antagonist BIBO3304 (0.5uM) daily for 3 weeks and
compared this also to a cohort of younger mice.
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Short-term pharmacological inhibition of peripheral Y1R did not
affect body weight in HFD-fed older mice compared to age-matched
controls, but reduced body weight gain in HFD-fed younger mice.
However, despite no change in body weight, fat weights of inguinal
and mesenteric depots were markedly reduced in BIBO3304-
treated older mice, whereas all fat depots in younger mice were
markedly reduced by the antagonism of Y1R. This is associated with
a significant increase in UCP1 mRNA expression in inguinal WAT of
BIBO3304-treated DIO mice, suggesting the induction of browning
of white fat by the inhibition of Y1R. There was no difference in
lean mass in either age group. More importantly, despite its differ-
ent extents in decreasing fat weights, Y1R antagonism by BIBO3304
was able to improve glucose tolerance in both younger and older
mice. Elevated basal insulin level was observed in both age groups.

These data demonstrates that short-term peripheral Y1R block-
ade is effective to induce metabolic benefits in both younger and
ageing DIO mice. This is achieved, at least in part by increasing WAT
browning. Increased dosage of BIBO3304 or treatment duration in
ageing mice may be required to achieve further improved metabolic
outcomes. These findings demonstrate that NPY-Y1R signalling in
peripheral tissues plays an important role in HFD-induced age-
related obesity, and the blockade of Y1R will promote healthier
ageing.
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Introduction: Atypical cannabinoid ligands O-1602 and O-
1918 have an affinity to putative cannabinoid receptors including
GPR18. The endocannbinoid system is involved in regulating energy
homeostasis in obesity and skeletal muscle metabolism. Currently
the expression of GPR18 in skeletal muscle and the effect that atyp-
ical cannabinoids have on skeletal muscle homeostasis is unclear.

Aim: To determine whether GPR18 is expressed in skeletal mus-
cle in diet induced obesity (DIO) and if the receptor’s expression
is altered by treatment with atypical cannabinoids. To determine
the effect of atypical cannabinoids on mRNA expression of mark-
ers involved in skeletal muscle homeostasis in red (RG) or white
gastrocnemius (WG) in DIO.

Methodology: Male Sprague Dawley rats were fed a high fat
diet (41% energy from fat) for 9 weeks to induce obesity. DIO rats
were treated with 1 mg/kg-O-1918, 5 mg/kg-O-1602 or vehicle for 6
weeks. Rats were deeply anaesthetised, RG and WG were collected
and snap frozen, then rats were administered sodium pentabar-
bitone. mRNA expression of markers of adiponectin signalling,
oxidative capacity and fatty acid oxidation were determined.

Results/discussion/conclusion: In DIO rats, GPR18 mRNA was
expressed in gastrocnemius muscle and expression was higher in
RG compared to WG. Treatment with atypical cannabinoids did

not alter GPR18 expression. The development of more selective lig-
ands for GPR18 to pharmacologically target this receptor in skeletal
muscle may be beneficial for obesity.

In DIO, O-1602 did not alter markers of energy homeostasis in
RG or WG and may not be a beneficial obesity pharmacological
target in skeletal muscle. O-1918 altered some markers of skeletal
muscle metabolism in a fibre type-specific fashion. Further inves-
tigation into O-1918-treated skeletal muscle tissue is required.
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Bariatric surgery remains the only effective treatment for mor-
bid obesity. Vertical sleeve gastrectomy (VSG) is the most widely
performed of the bariatric surgeries, largely because it confers not
only significant weight loss but improved glucose regulation. We
have recently demonstrated that brown adipose tissue (BAT) tem-
perature and UCP1 protein expression in BAT are elevated following
VSG and contribute substantially to weight loss. However, the
importance of BAT in the mediation of improved glucose regulation
following VSG is unclear.

Diet-induced obese male Sprague-Dawley rats underwent VSG
(or sham) surgery and were also implanted with a telemeter to
measure local changes in brown fat temperature, indicative of
brown fat activity. Eight weeks following VSG surgery, oral and
intraperitoneal glucose tolerance tests (GTTs) were performed to
assess glycemic function. To localize glucose uptake in specific
tissues, an oral GTT (1.5 g/kg) was combined with an intraperi-
toneal injection of 40 �Ci of deoxy-D-glucose,2-[1-14C] (2DG-14C),
administered intraperitoneally. Blood was collected immediately
before the injection of 2DG-14C and glucose gavage (time 0) as well
as 2, 5, 10, 20, 30 min later. Immediately after the final blood col-
lection (30 min), rats were killed and tissues were rapidly dissected
for assessment of 2DG-14C uptake.

Following VSG, there is a rapid reduction in body weight that
is maintained for 8 weeks post- surgery. VSG is associated with
increased BAT temperature 3 days post-surgery that is also main-
tained throughout the 8-week treatment period. There is improved
glucose regulation coincident with the elevation in BAT activity fol-
lowing VSG as demonstrated by improved glucose clearance during
the GTT and elevated glucose stimulated insulin secretion. Impor-
tantly, the pivotal role of brown fat is demonstrated by significantly
elevated (4-fold) glucose uptake into BAT followed VSG compared
to sham operated animals.

Collectively, these data support a role for BAT in mediating the
improvement in glucose regulation following VSG surgery.
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