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Hormone-induced interaction between brown adipose tissue 
(BAT) and brain is an important regulator of feeding behav-
iour. Traditional thermoregulatory feeding theory has been 
capable to explain, at least partly, the mechanisms underly-
ing BAT-brain interactions. A recent article by Sun et al. [1], 
using positron emission tomography (PET) imaging to study 
the effect of secretin on satiation, reveals a novel glucose-
level endocrine communication between BAT and brain. 
This study demonstrates the usefulness of PET in studying 
body-brain interactions. It also opens new windows to tag 
into the nature of inter-organ biochemical interactions, e.g., 
via measuring glucose consumption or neurotransmission.

It is possible to image any part of the body using a tra-
ditional or modern total-body PET scanner. However, due 
to low temporal resolution of kinetic imaging and depend-
ency of specific radiotracers, usefulness of this technique in 
revealing clinically meaningful body-brain interactions has 
not been well studied [2]. Secretin-inspired BAT-brain endo-
crine communication, as Sun et al. reported, may be a good 
example on how body-brain interaction should be studied, 
especially regarding the effect of hormones or drugs (Fig. 1).

Besides, the study by Sun et al. used both PET and fMRI 
imaging tools, where PET was used to measure glucose con-
sumption levels in the brain and BAT, while behavioural and 

fMRI measures have been used to evaluate brain cognitive 
responses related to satiety. These approaches are crucial 
to investigate the impact of body-brain interactions on cog-
nition. Though previous findings [3, 4] have reported the 
impact of secretin on cognition and feeding behaviour, it 
remained unknown what roles the interaction between BAT 
and brain play in this effect. Therefore, finding by Sun et al. 
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Fig. 1  Positron emission tomography as a method to study the body-
brain interaction. A Total-body scanner allows for simultaneous 
measures for brain and peripheral organs (perfusion image using 
Siemens Biograph Vision Quadra, by Hidehiro Iida). B Correlation 
matrices, between brain regions of interest and peripheral organs, are 
built for individual conditions (e.g., control vs. secretin). **Only sig-

nificant correlations may be meaningful. C Brain voxel-level analysis 
can be conducted using paired-T test with covariates (e.g., BAT sig-
nals during different conditions). Differentiable brain clusters, com-
pared to analysis without covariates, will be regions showing interac-
tions with the covariates (i.e., BAT signals)
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(Fig. 2) is a very significant step that addresses the role of 
BAT-brain interaction.

PET-fMRI fusion analysis has been increasingly used in 
neuroimaging studies [5]. After showing that secretin tuned 
the BAT-caudate interaction regarding glucose consump-
tion, Sun et al. studied the neurometabolic coupling, further 
showing that the caudate glucose consumption levels modu-
late both brain reward responses and cognitive control func-
tion. This finding proves the importance of secretin effect to 
BAT-brain interaction, and ideally gears this interaction with 
corresponding cognitive functions.

Brown adipose tissue function is far beyond its role as a 
heat-organ [6]. The thermoregulatory feeding theory [7] pro-
poses that BAT-generated temperature change is detected by 
the brain, leading to corresponding functional adaption in the 
central nervous system. Indeed, evidence shows that hypotha-
lamic thermo-receptors are upregulated when secretin activates 
BAT [4]. In contrast, Sun et al. propose that endocrine com-
munication is also underlying this functional BAT-brain axis. 
This finding further highlights the complexity of how BAT 
communicates with the brain. In the meanwhile, this endocrine 
communication may function as a biomarker for studying the 
effect of relevant neuronal/cellular signalling pathways (e.g., 
neurotransmission) that are crucial for glucose metabolism.

Accumulative evidence brings up the impact of gut hormones 
to cognitive functions and feeding behaviour. Here, we propose 
that body-brain interaction is an important target of gut hormone 
functions. As obesity has become one of the leading public 
health challenges of the twenty-first century [8], better under-
standing of gut hormone effect to body and brain functions is a 
crucial step with both neuroscientific and clinical significance.
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Fig. 2  Secretin induced body-
brain interaction is an impor-
tant step that leads to ultimate 
changes in cognition and eating 
behaviour (by Figdraw)
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