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ABSTRACT

Studies show a strong association between disturbances of circadian rhythms and the
development of obesity and type 2 diabetes mellitus (T2DM). Disturbances of the
biological clock due to sleep loss, for example, can lead to decreased insulin sensitivity
and increased risk of obesity and type 2 diabetes. Bariatric surgery is an alternative
strategy for weight loss and significantly reduces the mortality of obese patients.
However, some patients have regained weight by some mechanism not yet understood.
This weight regain is higher in patients with circadian disturbances due to changes in
shift work. Given the importance of circadian rhythms in obesity, the present study
is a literature review about the effects of bariatric surgery on the circadian pattern of
hormones in obese patients.
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RESUMO

Estudos demonstram uma forte associagdo entre disturbios dos ritmos circadianos ¢
desenvolvimento de obesidade e diabetes mellitus tipo 2 (DM2). Alteragdes do reldgio
bioldgico por pouco sono, por exemplo, podem levar a decréscimo da sensibilidade a
insulina e aumento do risco de obesidade e DM2. A cirurgia bariatrica € uma alternativa
capaz de reduzir o peso e consequentemente a mortalidade desses individuos. Por outro
lado, alguns pacientes apresentam reganho de peso por algum mecanismo ainda ndo
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conhecido. Esse reganho de peso ¢ maior em pacientes com disturbios circadianos por
alteracdo de turno de trabalho. Partindo disso, o presente trabalho ¢ uma revisdo de
literatura a respeito dos efeitos da cirurgia baritrica no padrdo circadiano de hormoénios

e adipocinas em pacientes obesos.

Palavras-chave: Regulacdo circadiana. Hormonios e adipocinas. Cirurgia bariatrica.

Introduction

Physical inactivity and excess food intake are
some causes of the worldwide epidemic of obesity
and metabolic syndrome. A number of reports from
clinical epidemiological studies have led to the
hypothesis that one of the most important changes in
the modern world that contributes to the pathogenesis
of the metabolic syndrome involves disturbances of
circadian rhythms. Lack of sleep or shift work can
decrease insulin sensitivity and increase the incidence
of visceral adiposity and type 2 diabetes. Interestingly,
in the case of lack of sleep the circadian oscillations of
hormones have been shown to be disrupted. Although
it is known that some hormones exhibit circadian
rhythms, not so much is known about whether they
are disrupted in obesity and also if their levels can be
normalized after bariatric surgery. Therefore, the aim
of the present review is to give an overview of the
literature about the effects of bariatric surgery on the
circadian pattern of hormones from obese patients.

Background
Circadian Regulation

Numerous organisms have daily rhythms in
their physiological and behavioral functions that
are driven by circadian pacemaker cells located in
the suprachiasmatic nucleus in the hypothalamus
(LOWREY et al., 2004). The secretion of hormones
such as insulin, leptin and cortisol, as well as lipid
and carbohydrate metabolism, are a few examples
of the many metabolic processes in our body that
are subjected to circadian oscillations. For instance,
circulating leptin concentrations exhibit a circadian
pattern, with peaks during the night time in humans
(SINHA et al., 1996; SAAD et al., 1998; PTITSYN
et al., 2006). The pancreas increases the secretion of

glucagon during the night, whereas it promotes an
increase in insulin secretion during the day to maintain
glucose homeostasis of the organism (BASS et al.,
2010). However, ablation of the biological clock in
certain tissues will cause opposing effects on metabolic
functions at different times in the cycle under different
nutrient conditions. Indeed, it was recently shown in
mice that high fat diet feeding disrupts the circadian
rhythms of insulin secretion (VIEIRA et al., 2012).
Thus, circadian hormone oscillations are essential to
maintain our physiological functions and to avoid the
incidence of metabolic diseases.

Circadian regulation in Obesity
and Diabetes Mellitus

In modern society, obesity is considered
to be an alarming health problem. It reduces life
expectancy and increases the rates of cancer, type 2
diabetes, heart disease and sleep disorders. Recently,
new possible contributors have been identified as
possible causes of obesity. It has been proposed that
circadian disturbances trigger obesity and type 2
diabetes. Circadian disruption caused by long-term
shift work has been associated with dislipidaemia
and an increased risk of diabetes and cardiovascular
disease (KNUTSSON, 2003) and circadian disruption
caused by sleep loss can lead to a decrease in insulin
sensitivity and increased risk of obesity and Diabetes
Mellitus (SPIEGEL, 2005). Sleep loss has also been
shown to increase the body max index, to increase
the levels of ghrelin and to decrease leptin levels in
humans (TAHERI et al., 2004). On the other hand,
the circadian rhythms of adipokines, adiponectin and
leptin have been shown to be blunted in obese subjects
(YILDIZ et al., 2004). In healthy subjects, insulin
secretion has well defined 24- hour oscillations,
peaking in the early morning and declining during the
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night (BODEN et al., 1999). However, first-degree
relatives of patients with T2D have shorter insulin
secretion cycles that lack real periodicity. Thus,
disturbances in circadian rhythms and changes in the
circadian rhythms of hormones may precede or be
markers for metabolic diseases.

Effects of bariatric surgery
on circadian rhythms

Pharmacotherapy and lifestyle intervention
programmes fail to maintain long-term weight loss,
principally in severe obesity, whereas bariatric surgery
can maintain weight loss and decrease mortality rates
(MACDONALD, 1997; Anderson et al., 2006). On
the other hand, some obese subjects have a weight
regain after bariatric surgery but the mechanism
explaining this weight regain is still unknown
(DEYLGAT etal., 2012). Interestingly, obese subjects
that had disturbances in circadian rhythms due to shift
work more frequently exhibited weight regain after
bariatric surgery than non shift workers. These results
indicate an intrinsic mechanism in the regulation
of circadian rhythms that could not be corrected by
bariatric surgery (KETCHUM et al., 2007).

Another study concerning the effects of bariatric
surgery on circadian pattern showed that the effect
of biliopancreatic diversion on the diurnal pattern of
incretins differed markedly between patients with type
2 diabetes and normal glucose-tolerant subjects. For
example, impairment of circadian GLP-1 secretion
could not be overcome by biliopancreatic diversion
in patients with diabetes but was reversed in normal
glucose-tolerant subjects. Contrarily, circadian GIP
secretion was blunted after the operation only in
diabetic patients, suggesting a role of this incretin
in insulin resistance and diabetes (DEYLGAT et
al., 2009). These results highlight the importance
of studying the circadian rhythms of hormones and
their relationship with obesity. In addition, studies
are needed to understand whether weight loss and
improvements of metabolic parameters following
bariatric surgery can correct disturbances in the
circadian secretion of hormones in obese subjects.
Thus, better understanding of the role of bariatric
surgery on circadian rhythms in humans will certainly
help to develop new strategies and therapies for the
treatment of type 2 diabetes and obesity.

Conclusion

Studies have pointed out the relationship
between circadian rhythms and the development
of obesity. Not so much is known about whether
bariatric surgery can change the circadian rhythms
of hormones in obese subjects. In addition, it is not
known whether the beneficial effects of bariatric
surgery on weight loss and metabolic parameters
are sufficient to normalize the circadian rhythms of
hormones.

Therefore, to study the circadian rhythms of
hormones before and after bariatric surgery could help
to identify new factors involved in the pathogenesis
of obesity.
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